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ttakesa
powerful software library
to get the most

out of a 330 nsec mini.

Introducing the
fully supported VARIAN 73.

What good is a brand-new computer
with the hardware capabilities of the
VARIAN 73 if you have to wait forever
for the software and peripheral systems
package?

VARIAN 73 is loaded, right from
the start. It was designed to take full
advantage of the comprehensive
software and peripheral package
developed for Varian’s 620-series
computers. Even the power-house
operating-system software packages,
VORTEX and MOS, are fully rated on
VARIAN 73. And the package includes
DAS assemblers for programs written in

VARIAN 73 symbolic language. Higher-

language compilers like FORTRAN IV,
BASIC, and RPG IV. Mathematical and
data conversion packages. Editing,
debugging and diagnostic programs.
The works.

And VARIAN 73 is designed for
upward software compatibility with
peripheral controllers and I/O devices

which you can add on as you need them.

Sound expensive? Fully loaded,
VARIAN 73 prices out at less than
systems of half its capability. And
nowhere else can you buy the
combination of super speed, accessible
microprogramming, 64-bit control
words, and dual asynchronous memory

busses. Nowhere—not at any price.

As VARIAN 73’s extendable
architecture unfolds over the year, you
can expect even more from this powerful
hardware/software team. And new
Varian incremental building blocks will
be announced as they are developed.
Like integral floating point hardware.
But right now VARIAN 73 with Varian
software will solve most of your specific
real-time applications. Faster and
cheaper. Call or write, Varian Data
Machines, 2722 Michelson Drive, Irvine,
California 92664 (714) 833-2400.
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coupled wit] 1y /s
xceed:ngfy fast Datasem h

up to 200 characters pe /second
using Bell or equlvalent

rehable and completely
ompatlb e with forms control

loop; movable traétors and’

‘excellent print guahty on up

to 6-part paper. .
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Tally Corporahon. 8301 South 180th Sh’eet Kent, Washmgton 98031. Phone (206) 251-5500. In New York, ( 12) 49072430"
Chlcago, (312).298-6710; Atlanta, (404) 633- 1991; Los Angeles, (714) 542-1196; San Francisco, (415) 89-5375 :
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Which NOVA Peripherals
Would You Choose?

DATA GENERAL

DECISION

DISK SYSTEMS
Diablo Disk Model 4046, 4047 & 4047A, 1.24M words, $__ Model 3150A, 1.45M words, DOS re- $ 9,500
DOS requires 12K core minimum. quires 4K core minimum.
Century 114 Disk Model 4046, 4057 & 4054A, 12.3M words, S Model 3160A, 14.5M words, DOS re- $18,500
. DOS requires 12K core minimum. quires 4K minimum.
DISK CONTROLLERS
Diablo Disk Model 4047 & 4046 adapted for two L Model 3150 for four drives, overlap $ 3,850
drives. seeking, multiple sector transfer.
Century Disks Model 4057 & 4046 adapted for four $ Model 3160 for any eight Century 114, $ 8,000
Century 114, 2314-style drives. 214, 215, 2314-style drives, UL ap-
proved.
TAPE SYSTEM
Wang Model 40304 and 4030, 45 ips only. $_ Model 3120A, 12.5 to 45 ips, 7/9 track $ 7,200
intermix. ) to 8,400
TAPE CONTROLLER
Wang Model 4030 and 4035 adapted forone $____ Model 3120 for four Wang drives, 125  $ 3,900
Wang 1045 drive. to 45 ips, 2/3 character per word option,
PEC Compatible.

Use the current Data General price list to fill in the
blanks. You'll see that DECISION's peripherals are a better
deal. DECISION makes only the peripherals for the Nova
and SuperNova. We don’t build mainframes, CPUs or
memories. . .just peripherals.

Not only do we make the best peripherals, but we
also have better software that takes up less core space. All
atalower price. Because our design and production efforts
are dedicated to building efficient Nova peripherals.

The best high-performance drive assemblies are used
in DECISION peripherals. We use disks from Diablo and
Century, and tape transports from Wang. . . companies with
thousands of field proven drive assemblies in use today.

For End Users, we supply complete Nova peripheral
systems including drives, controllers and software. OEM's
can buy the complete perlpheral system or just our
controller, with or without software for integrating into
Nova systems.
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Either way—we deliver in less than 45 days.

DECISION also assumes full system responsibility.
Our Disk Operating Systems, Remote Batch Terminals, and
Interactive Data Entry Systemis are a lot less expensive and
more powerful than anything else on the market.

DECISION's Timesharing BASIC for 60 users has full
disk file capability and extended BASIC language.

DECISION's Disk Operating System software requires
only 700 words of core, is device independent and is fully
compatible with all DECISION peripherals. DDOS supports
standard Data General software such as FORTRAN, BASIC,
and ALGOL.

If you are expanding an existing Nova system, or
designing new ones, compare DECISION's price, perform-
ance and delivery. For more information, call: 415-654-8626
(San Francisco); 213-348-8522 (Los Angeles) 203-743-7447
(New York); or mail the coupon to: DECISION, INC .,

5601 College Avenue, Oakland California 94618

5601 College Avenue, Oakland,|California 94618.
I 0O Have salesman call.
O | am especially interested in

0 Rush me your Condensed Catalog for all
. Rush me complete technical data.

DECISION products.

Name
Title
| Company

Phone
Address

City _ State Zip
h [ 5 B B 0 B B
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volume 18  number © 48 Flowchart Packages and the ANSI

This issue 134,981 copies Standard

NED CHAPIN. A close examination of flowchart packages
shows that all deviate in some way from the ANSI
Standard.

54 The New Cassette Standard
WILLIAM W. OTTERSON. Now at the letter ballot stage, -
the draft standard for cassettes should clear the way for
their widespread use.

58 IBM's Virtual Memory 370s
© R. A. MCLAUGHLIN. IBM’s August announcement brings
faster memory, new operating systems, and lower prices
to cheer everyone but 155 and 165 buyers, leasing
companies, and independent peripheral suppliers.

62 Data Compression for Large Business -
Files
STEPHEN S. RUTH and PAUL J. KREUTZER. A practical
example of how large savings can be made through the
careful choice of suitable data compression techniques.

67 Facts and Old Wives' Tales
NAOMI SELIGMAN. ‘The first obstacle to overcome in
selecting an outside software supplier is that of believ-
ing what everyone says about them.

72 Evaluating the EDP Function
PAUL RAU. This quantitative method may be overlooked
because it’s simple and elementary, but using it can
provide management with a fresh new look at installa-
tion efficiency.

76 Computer Acquisition Method Analysis
DICK H. BRANDON, With this approach, you can figure
out for yourself which is the most attractive—rental,
third-party leasing, or purchase.

81 Miitsubishi Moves in Europe
GENE GREGORY. This industrial giant is now firmly com-
mitted to direct marketing of high-technology products
in Europe, with the Melcom computer heading the list.

84 Using the COBOL Report Writer

HARRY T. HICKS, JR. It’s neither redundant nor too com-
departments plicated, but few coBoL users have bothered to learn
how to use it.

Look Ahead 7 86 The Last ALWAC
Calendar 15 WILLIAM J. ROLPH. The end of the line for a much

Letters to the Editor 23 beloved machine, produced by an intriguing company
headed by an incredible entrepreneur.

News in Perspective 101 .
95 Canadian Computer Show and

Hardware 144

Conference
Software & Services 158 W. DAVID GARDNER. Montreal hosted Canada’s annual
Literature 164 computer festivities and about 9,000 people came, with
a good proportion of scrious buyers.
People 166 101 N i P ti
ews INn rerspective
Books 171 ON-LINE SYSTEMS p 101 PRIVACY . ......... 123
Index to Advertisers 176 | PERIPHERALS ...... 109 COMPANIES ....... 126
The Forum 179 INTERNATIONAL ....112 TERMINALS . ....... 133
ANTITRUST ........ 112 CONFERENCES ..... 133
GOVERNMENTS ..... 116 BENCHMARKS ...... 134
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When Performance Counts In

Data Communications, The Blue
Chips Count On TELEFILE

LIKE OUR 270X COMMUNICATIONS PROCESSOR......

at the Chicago Board of Trade,
where $88 billion in commodities
were traded last year. Performance
responsibility of the I1BM 360 and
our communications processor

is awesome since the Board of
Trade insists upon no more than

1 second from the time a trade

is entered into the system until it
is displayed on the Ferranti Pack-
ard wallboard and other ‘‘foreign’’
terminals such as moving displays,
ticker tape, or Ultronic CRT ter-
minals. With thousands of dollars
riding on every transaction, de-
pendability is a must.

Or our 270X at Executive Com-
puter Systems, where health in-
surance claims are certified, pro-
cessed and paid within 24 hours,
Insurance companiés get rapid
access to information, up-to-the
second data on eligibility, claims
history, and prior payments. Here,
Sanders CRT terminals are con-
nected directly thru the Telefile
Controller.

And the fast growing chain of
Broadway Department stores with

their IBM 370 and at Springs Mills,

the world’s 3rd largest textile
maker, with their IBM 360/65 MP
where management information -
such as inventory control, credit

verification, payables and receiv-
ables are handled with the Telefile
270X. You can bet there's a lot
of bucks riding on Telefile per-
formance and reliability.

What'’s your money riding on?
Front End Pre-Processing? Data
Concentration? Data Transmission
Control? We've supplied proven
hardware to all of these and other
blue chip customers. We offer
plug-for plug IBM 2701,2, and °
3 compatibility--turnkey install-
ation including software that
handles both IBM and ““foreign’
terminals--IBM software trans-
parent--performance, modularity
and options that meet and exceed
competition-- an amazing uptime
record--nationwide service-and de-
livery from production.

Ask for our whole success story.

Telefile.

COMPUTER PRODUCTS, INC.
17785 SKY PARK CIRCLE
IRVINE, CALIFORNIA 92664
TELEPHONE (714) 557-6660
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WITH OUR NEW
370/STOR,
YOU HAVE

NO MORE REASONS

TO BUY IBM
MAIN MEMORY.

370/STOR is the new add-on and replacement main
memory for IBM System /370 Model 155. From Cam-
bridge Memories.

We designed it with one goal in mind: to convince
even the most cautious buyer that 370 /STOR is far
superior to any alternative 370/155 main memory.
Judge for yourself.

FIRST, IT’S “FAIL-SAFEY _

In 370/STOR, if a sector of memory fails, it is
reassigned immediately to the highest address level, and
the rest of the memory keeps running. That means almost
zero downtime due to memory failure. No other memory
has such a feature.

FACT#2. IT IS EXTREMELY COMPACT.

One 370 /STOR unit has the capacity of four IBM
memory cabinets. We store up to two megabytes in the
same space that IBM stores 512 kilobytes. That saves
floor space, machine room changes, and time during
upgrade. No other memory has such a feature.

FACT 3. IT IS FIELD-EXPANDABLE.

After you install a minimum 370/STOR module,
we can expand it up to an additional 1.75 megabytes by
simply plugging cards into your installed unit. As a rule
of thumb, figure that we can add about 512K bytes in
about two hours. It’s as easy as opening two cabinet
doors. No other memory has such a feature.

FACT“4. NO COSTLY CENTRAL
PROCESSOR MODIFICATIONS.

To add IBM memory to your Model 155 requires
processor modifications. These cost from $12,000 to
$125,000, depending upon the number of ““ports” your
memory uses. 370 /STOR uses only one port per two
megabytes, so there is absolutely no requirement for
processor upgrade. That alone can be a huge savings.
No one else offers such a feature.

m CAMBRIDGE MEMORIES, INC., 285 Newtonville Avenue
Newton, Mass. 02160, 617-969-0050 Telex: 92-2405

Hartford (203-247-4500)  Minneapolis (612-890-6810)
Atlanta {404-256-4565) Rochester, N.Y. (716-244-1430) San Francisco (415-692-4806)"

Boston (617-969-0050)
Chicago (312-341-0480)

North New Jersey (201-947-0184) New York (212-868-4936) Philadelphia (609-227-2203)

September, 1972

FACT*5. WE'LL GUARANTEE
72-HOUR EXPANSION.

Once you install a 370 /STOR memory, we will

- upgrade it within 72 hours after contract approval if you

desire. Our experience as one of the largest suppliers of
add-on core for System /360 taught us that when a user
wants more memory, he wants it fast. And let’s face it,
we want to make a point: no one else could possibly offer
such a service.

FACT 6. THE PRICE STORY.

We saved the best for last. 370 /STOR saves you
from 30 to 60 per cent, not including the substantial
processor savings that you’ll enjoy. To convert that to
dollars: two megabytes of memory from IBM costs
approximately $1,000,000. From Cambridge, it costs
$480,000. You save over a half a million dollars. Our lease
terms are just as attractive.

370/STOR is completely hardware and software
compatible with any of the seven models of the 370/155,
in case you had that concern. And although its unique
operator console makes maintenance a breeze, we service
370/STOR from over 150 locations in the U.S. So you
can put that issue aside. ’

That’s our story. Since you’re probably a cautious
buyer, call our local sales office and make us prove our
pitch.

If you don’t buy what we say, call anyway. We want
to know what else you’d like your memory system to be.

CAMBRIDGE.

A good place to put your information.

Houston (ACS) (713-461-1333)

Los Angeles (213-281-4844)

D.C. Metropoiitan Area (301-657-9105/6)
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“Until we had our Yellow Pages ad,
most of our business came through referrals.”

““Now that we have a Yellow
Pages program, we get a lot of
business from people who find us
through the Yellow Pages,” says
Mr. John Banjak of Data Utilities
of North America, Newton,
Massachusetts. “Every month we
have quite a few unsolicited
inquiries, and since they are
unsolicited, we know they've
come through the Yellow Pages.

6

Ours is a young, growing
business, and the business we get
from the Yellow Pages is very
important to us. Of course, we got
professional help from the Yellow
Pages representative in planning
the ad. He is part of the reason
our Yellow Pages program

is so successful.”

Letthe Yellow Pages doyour  (ettheir

3out of4 prospects :
Yellow )13
fingers dothe walki ngm £E

talking. People will listen.
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" Look Ahead

THE MEMORY LINGERS ON L
A couple of weeks after IBM touted its 370/VS announcement as one‘o '
the most important in the history of the industry, a few people
gathered quietly late last month to honor the lOth blrthday~of the
first machine to offer virtual memory. = ,
o Still working away at the old ElectroData plant 1n Pasadena‘, a
' Burroughs B5500 (serial No. 101) that began life in 1962 as a 5000,
offerlng relocatable programs "completely 1ndependenteof actual
storage addresses and the hardware configuration," according to a‘ .
manual. Burroughs is pleased that IBM has blessed its ancient concept.

VS1--EARLY SATISFACTION AT TEST SITES :
San Diego Gas and Electric Co. achleved a 10-15% 1norease 1n_
throughput in field tests of IBM's OS/VS1 on the utility's.
370/145 with 256K of main memory. Other reports of "general
satlsfactlon" with the virtual memory extension of MFT in IBM's
: announcement (see p. 58) began to trickle out of 1nstallatlons
fawhere it was tested thlS sPrlng...although IBM has sald the new
*control mlght not have been loaded enough for the test 51tes to'
give 1t a thorough evaluatlon.m,ﬁ‘~f .
. The San Dlego spokesman, Michael Rlley, , ,
. real memory to use after the system was loaded and found that
' f optlmum performance was achleved when a two—megabyte v1rtua1 was,“
~ run, ‘although four and three megabytes were tried. At a second tes
I 51te, where VSl ‘ran on a 370/145 with 160K, the user found*that

. “”i”ftlme-—just as IBM had told us.“ Currently, it is
~ partitions which will be expanded to 192K soon.
At McDonnell Douglas in St. Louis, tests with 1ts‘256K machine on
1ftwo megabytes of v1rtua1 memory shows the system is "very good" at
 replacing MFT for the same job stream--that is, jobs written for the
256K machine. A spokesman adds, 7"It's one of the cleanest initial
;~fre1eases of an operatlng system we'lve ever ‘seen." ' He thinks about
. 80% of the OS code is 1ntact, w1th most of the changes 1solated ‘
"locallzed. But they do not agree completely wmth IBM'S clalm that
}ﬂprogrammers don 't have to worry about memory management. :
,.example,",a spokesman explalns,%"lf a . Job uses v1rtu
,gjlnefflclently-—by jumplng around w1th1n the program
 affects not just the performance of the~'ob'
'"system, because the paglng rate goes up ‘

- of 360 users to the 370 llne.w That's the reasonlng of Callfornia
~ Computer Products, Ino., which was in the midst of audltlng?its
- report for ‘the flscal year ended June 30 when IBM made its
"announcement. The company sald the actlon reduces the valu\ of

accountlng changes probably would requlre,lt to report a_ oss

$12. mlllron on revenues of $53. mllllon. -
Others see a short—term boom at the hlgh end of th

espec1ally in the 360/65 market where machlnes comlng off leaser
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"Look Ahead

. be secured at rates 60% below the IBM rental price. Users needing

i expanded capacity may enter a "holding Pattern" during the two years
. it might take to debug the 158 and 168 systems. Into that holding
 pattern would enter the 65 and lower priced but higher performance
iperipherals from independents.

‘ ,

| A "BLESSING" OBSOLETED

' Just when the 1,024~bit semiconductor memory was blessed by IBM in
its 370/158 and 168, Four-Phase Systems has come along with a

. computer using 2,048~bit chips. A new processor-~the model 7002,
being announced this month for the company's System IV/70--has eight

- memory cards, a maxirmum 98K bytes of storage, and supports 32

1,152=character crt terminals. The earlier 1,024-bit processor, also

- with eight cards, had a maximum of 24K bytes and supported only eight

' terminals. First to deliver an LSI computer, a year and a half ago,

_ the Cupertino, Calif., firm is said to have more than 200 System

, IV/70s. installed. Systems with the new processor are being installed

. at Western Union's subsidiary, Teleprocessing Industries, Inc.,

- which is setting up new telegraph entry centers around the U.S.

"DECSYSTEM PRICES SLASHED
Price slashes of 15-37% on Digital Equipment Corp.'s DECsystem-=10
line are largely attributable to production economies the company
achieved by buying RCA's memory products division. DEC this month
- will price its KI-10 processor at $240,000, a 37% reduction. It is
knocking 27% off the price of the 1040 and 35% off the dual processor
- 1077. Look for the reduction to spill over into DEC's minicomputer
line, because the firm plans to use the same core stack on minis as
it does on the DECsystem 10. In a related move, the company said it
 will give customers allowances on DECsystem=10 equipment that is
replaced by more advanced machines.

'GROUP TO "ASSESS" ASCII STANDARD

' The National Bureau of Standards is expected to announce an

' "assessment" of the federal ASCII standard--the American Standard
Code for Information Interchange. Assessors, composed of suppliers

 and users, will explore the following matters, among others: How to

increase the standard's user appeal; whether facilities should be

~ established to validate ASCII-dependent hardware and software; and

" whether to change existing implementation procedures to assure

' greater compliance. The study is supposed to be finished next May.

Meanwhile, ANSI's X3 group has asked its members whether they want

to make computer data files more compatible with ASCII code.

Basically, this would be done by writing a standard, covering

frequently interchanged files, that would ban the use of properties

. which are unique to a computer's internal code and can't be handled
in ASCII--for example, packed numerics.

NONIMPACT PRINTERS EMERGE FROM LABS .
Two new companies out west have entered the nonimpact printer market.
One of them, ElectroPrint, Inc., of Cupertino, next month will
announce an 8,000~1lpm device that applies a liquid toner to plain
paper. Its characters are formed from a 7x10 dot matrix, and a
maximum line is 136 columns. Across that width, says ElectroPrint's
James Sutherland, the device will print 100 dots per inch and thus
can be used for plotting.

In Bellevue, Wash., fledgling Sector Corp., which is still wooing

(Continued on page 175)



REMOTE PAYROLL ENTRY AND
CHECK-PRINTING FROM SYCOR.

Shift code Modulo 10

must be 1, 2, or 3 check digit
Check
legitimate dat DAILY
onth 1-13. PAYROLL REPORT 138 Third Serest
day 1-31 Northfield, Mich. 48137
auto d
up e/z /72 [z ] (&5 777 |
DATYE SHIFT PROJECT REPORT
Table look-up
against allowable
EMPLOYEE ] PAY HOURS J08 NumBER 1 job codes
Modulo 10 sADoE No. [seo Tover [ o || /# %7 | /7724 T 2782
check digit FESFEAS 8 / 4 3 :
r /{/“ < - 4 A job number
FHAS T g / £ A / must be specified
Regular hours if hours are entered
0-8 s 7 o g \
accumulate for , S TFTHEETS 5 g N
all employees [ \
\
L NN
Overtime hours . dAccuml:Jl;ite
accumulate for [ an a gzaeil;l(;t ? o?:lce
all employees [ “pay hours” per
I employee
TOTAL HOURS F Z 28 7 /
) Accumulate
totals by

Must zero balance

job number and

against accumulated

[56.00[18.20[6,46[11.28011 93] -
zero balance

regular hours.

Must zero balance
against accumulated
overtime hours

=" KDH COMPANY
135 THIRD STREET
NORTHFIELD MICHIGAN 48137

PAYROLL == 5
CHECK - -

- 1207 2Lw0 4008

= M[eolonvval [ NET PAYJ¢ PAY =

[cmcwwe |[ <ol o

67681 |- {27iF-1017| sl1672] {5246 {13 ]

. NORTHFIELD BANK
NORTHFIELD. MICHIGAN .

00w BDD‘?I.D" E"‘ .

If you’re responsible for getting
payroll checks to remote locations, you
know how important it is that they be
delivered on time. Sycor’s Model 340
Intelligent Communications Terminal
now frees you from the nagging concern
that a payroll might be delivered late.

Payroll report data can be
captured at remote locations on the
Sycor 340, where it is automatically
checked and edited for accuracy. At the
push of a button, the 340 transmits the
data at high speeds over the public
switched telephone network to a CPU
using sophisticated binary synchronous
procedures to assure that no data is lost

and no erroneous data is received. The
processed data then can be sent back,
unattended, for printing of payroll
checks at the site via any of three types

e SyeprdlD

September, 1972

of dependable Sycor printers (30 cps,
165 cps and 200 Ipm).

As aresult, your payroll is
prepared qu1ckly, economically and
accurately; your employees are paid on
time; and you stop worrying.

The Sycor 340 can do this job,
and most any other you might have,
because Sycor provides users with T.A.L.
(Terminal Application Language). With
T.A.L. you can write sophisticated
programs tailored to your own terminal
applications for execution in an
optional one microsecond terminal

memory.

Want to know more? Call us at
(313) 971-0900, or drop us a line. We'll
be glad to tell you more about how the
Sycor 340 can help to meet your payroll.

100 Phoenix Drive
Ann Arbor, Michigan 48104
(313) 971-0900

SYCOR INC

~

o i gy i T
b Commmumnieamons Termingls
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Burroughs

THE B1700

POWERFUL NEW
SMALL-SCALE COMPUTERS
FOR THE PROFESSIONAL EDP MANAGER

. . . who wants the advantages of fourth-

generation technology—
The B 1700 Systems are the first small computers with these larger-
systems benefits:

Speed and efficiency

e Processor speeds up to 6 megaHertz

o IC ntl)emorles up to 98,000 bytes; effective speeds of 222 nanoseconds
per byte

. Blt-level addressability for efficient memory utilization

e Variable micrologic for processing COBOL, FORTRAN, RPG, and
BASIC at full efficiency :

e Automatic multiprograming for higher throughput

e Fully buffered I/0 channels for full-speed operation of processor,
peripherals and terminals

Flexibility

e Virtual memory for accommodating programs of any size

e Central site operation concurrent with data communieations

e New 96-column card peripherals (including switchable on-]me/
off-line models) . . . 80-column card equipment . . . new line printers

. new MICR document reader sorters . . . new magnetic tape

drives . . . new high speed disk cartridge drives

Ease of use
e A Master Control Program for complete self-regulation (like
Burroughs larger systems)
e Ready-to-use application programs available now for: Wholesalers
. Distributors . . . Manufacturers . . . Banks . . . Hospitals .
Accountants . . . and ready soon for Government . . . General
Contracting . . . Credit Unions . . . Savings and Loans . . . Auto

Dealers . . . Utilities . . . Schools and Universities . . . with many

others to come

e Upward compatibility of systems software and application programs
throughout the B 1700 series for economical expansion, long range
investment protection

. . . who may be planning a large,

distributed processing network—

You can install low-cost B 1700 Systems in plants, warehouses,
local offices—wherever data needs to be captured and organized for
interaction with a central system, or processed into action information
for your field people. In addition to the B 1700’s new peripherals and
data file subsystems, you can use Burroughs wide range of terminal
systems in meeting your exact application needs.

.. . who is concerned with conversion

costs and reliability —

B 1700 Systems can accept RPG, COBOL or BASIC programs
prepared for other small systems and, in many cases, run them with
measurably improved efficiency. Additional micrologic interpreters
are being developed to provide efficient processing in a variety of
other languages. Burroughs- also offers conversion aids to help you
move up to higher level languages. B 1700 high reliability design is
supported with fast, positive diagnostics, and by field engineers who
are trained and equipped to assure you of more hours of uninterrupted
system use.

The exciting new B 1700 Systems are being delivered now.
They demonstrate Burroughs continued success in developing ad-
vanced electronic systems that can serve you more effectively and,
at the same time, lower the true cost of data processing!

10

REVOLUTIONARY

. .. large system management reporting
abilities
. . . ready-to-use programs from a library of
Business Management Systems

. . a Master Control Program for system self-
regulatlon and multiprograming (for the
first time in systems of this size)

DATAMATION
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SYSTEMS

FOURTH-GENERATION SMALL COMPUTERS WITH

. . . the ability to process a variety of
computer languages at full efficiency

. . . superior new 96-column card-handling
capabilities (as well as 80-column card
equipment)

. . . two new line printers, two new MICR
reader sorters, plus two new magnetic data

September, 1972

file subsystems

. . . simplified operation and system
management

. . . exceptional flexibility in application and
responsiveness to change

... new levels of cost/effectiveness!

CIRCLE 9 ON READER CARD
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input?

Problem: At least 30%o of your
data processing dollaris

spent on input. The key to solving
your data input problem-is not
keypunch, or keydisk, or key
verifier, or keytape, or key any-
thing else. The real key is

the Scan-Optics 20/20™, the
versatile, high-thruput, low-cost
Page/Document optical char-
acter reader.

The 20/20 is the off-line, direct
data input system that not only
obsoletes keyboard systems.. ..
but has a Cost-Performance

ratio that practically obsoletes all
other readers.

Proof? Send us the coupon. We’'ll
send you facts, figures, and

case histories of actual users
such as banks, insurance
companies, publishers, service
bureaus and others. It just may be
your key to data input!

Scan-Optics Inc Att: P. J. Gray
22 Prestige Park :
E. Hartford, Conn. 06108

Send me all your 20/20 info.

Name

Title

Company.

Address

CIRCLE 62 ON READER CARD ‘ DATAMATION
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Tektronix introduces

APL GRAPHICS

~ jor less than $6 K

If your computer is speaking

APL or soon will be, Tektronix has
an APL System for you. It’s the 4013.
The first off-the-shelf computer
display terminal with full ASCII,
graphicsand PLOT-10 APL/GRAPH
Software. ‘

This new APL System has joined
the Tektronix family of terminals for
the business end of your computer.
The 4013 brings graphics to the full
APL character set. Hard copy unit,
and a full line of peripherals.

Tektronix, Inc. °
Information Display Products Div.
P.O. Box 500

Beaverton, Oregon 97005
Telephone (503)644-0161

e | S— — — S— a—

T
Name l
Title TEKTRONIX
Address - Information Display

Divisi
City State Zip Products Division

| 'eting more out of the business end of your computer |

— — —— —— — — S—
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NCR Paper’s
‘Self-Contained
story is all
one-sided.

You get animage on one side only. Yet thats only
one of the reasons that Self-Contained NCR Paper is
the best of all self-imaging carbonless papers. Our
one-sidedness gives us a couple of plus points--one,
you can back-print if you need to and two, its a
cleaner, neater piece of paper (it doesn't look like you
put a piece of carbon paper in backwards 4
behind it). In addition, Self-Contained ., §j
NCR Paper makes crisper, more e
intense, more splash-free images
than any other system. There’s

no better self-contained than the
one from the leader. Self-Contained
NCR Paper.

Extra added attraction:
Self-Contained CB for the
best of both worlds.
This is the year

NCR Paper means business

NGR Appleton P Inc., P.O. Box 348, Appleton, Wi in 54911, Sub '.d'a f NCR. zazrcezow~
/0%09/2/0 pp apers Inc ox 348, Appleton, Wisconsin | ubsidiary o ArEEgy
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Calendar

EVENT/SPONSOR DATE LOCATION CONTACT COST
SEPT.
COMPEC '72 26-28 lLondon Trident Conferences and £22 (3 days)
Exhibition and Conference Exhibitions Ltd. £1, exhibits
60 George St.
Richmond, Surrey, England
OCTOBER"
ASM Northwest Systems Conference 5-6 Calgary The Univ. of Calgary, ASM $60
2920 24th Ave., N.W.
Calgary, Alberta, Canada
NEC/72 9-11 Chicago National Electronics Conf. $3, tech.
1211 W. 22nd St., #2 sessions
Oak Brook, IL 60521 $25/seminar
23rd ASM Western Systems Conference 10 Los Angeles Western Systems Conference $40
: . P.0. Box 5015
Los Angeles, CA 90055
IEEE Conference on Display Devices 11-12 New York City ~ Thomas Henion, Secretary Advance
Palisades Institute $12, members
201 Varick St. $16, others
New York, NY 10014
Institute on Project Management 16-18 | Madison William C. Dries $225
For New Product Development : Univ. of Wisconsin-Ext.
432 N. Lake St.
’ Madison, W1 53706
SIAM-SIGNUM Fall Meeting 16-18 | Austin SIAM Adv./at door
' , 338S.17th St. $10/12,
Philadelphia, PA 19103 members
$12/15, others
IBI-ICC World Conference on 16-20 | Florence IBILICC o $80
Informatics in Government 23 Viale della Civilta
del Lavoro
00144 Roma—EUR (ltaly)
IEEE/ACM International Conference 24-26 | Washington, DC ICCC-72 Prereg.
on Computer Communication P.0. Box 639 $40, members
: Silver Spring, MD 20901 $50, others
13th Annual Symposium on - 25-27 College Park Prof. James H. Pugsley Not yet
Switching and Automata Theory : Electrical Engrg. Dept. available
Univ. of Maryland
College Park, MD 20742
ADAPSO 36th Management Conference 26-27 . San Francisco ADAPSO $80, members
: ‘ : 551 Fifth Ave. $150, others
New York, NY 10017 ‘
NOVEMBER
Computer Monitoring Workshop 12-13: | Provo Ronald F. Mulberry $135
, Special Conferences :
242 HRCB
Brigham Young Univ,
‘Provo, UT 84601
Data Centre '72 15-17  Copenhagen Danish IAG $225, I1AG

September, 1972

58 Bredgade
DK 1260 Copenhagen K.
Denmark : ‘

$250, others
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Microdata moves
Into systems

anything you get from our competition. You’ll see what we mean.

Microdata, the company that made microprogramming irresistible, has moved into
systems. We now offer all the modules, peripherals, software and application
firmware you’ll need to configure a high-performance system at a low price.
Pick the items you need and add up their costs. Then compare the total with

System Computers

power {ail/auto
. restart, ROM co!

. time clock, tele-

Serles 1600 Com.-
puters—CPU with

trolmemory,real.

" Model 2208 Mag-
netic. Core Memory
- ==8,192 byte, 8-bit

type )
< power supply, ¢
. cage and system
. contral panel,

_ Typically, $4,000

Utility Interfaces

| Model 2510 Byte
170 Controller—

Model 2511 Full

each with 8-bit

p
.. ‘ent nput and out-’
““put.controllers ;.

data transters.
S se00

p

lines and 32 output

~lines with data. -
transfers under.

Word 1/0 Intetface
ides 32 input

arm/disarm

_program control.
g

. Model 2512 Priority

Interrupt Board—"
provides 8 levels @
. of priorily interrupt -
* with individual

- of direct memory
access, accommo.
.. -dates up to four
170 devices.

~Model 2601 Syn:
chronous Mode:
- Intetface—has
~auto call/ answe

fates up 1o 9
iy

Mode! 2610 Asyn.
chronous Commu-

~—single_channel, '

- Model 2612 Asyn.
c

Madel 2613

ications Controller

full duplex, pro-
grammable baud - |

| rates to 9600 baud,

nications Controller Interface—p ~catlons Conteol—
. —provides simul- provides 16 dis- =
.. taneous operation s and 16
“of 8full duplex :
. asynchronous
31,600

Peripheral Systems

I

Tape System—
300 eps fanfold

75 cps fanfold
:8-chani

$3,

“netic Tape Syste|

—withone 77,9
_track, 800 bpi,

10,000 bytes/

i and controller
_for up to four

Model 2710 Paper
..8-channel reader,

1 punch, .

_ Model 2810 Mag-

...second iransport -

| Model 2720 Card |
i 7-—300 cpm,
80 column cards,

83750

| Model 2731 Line
. Printer—80 col- '

n, 64 character

~set, 356 Ipm.

. Model 2811 Mag:
i.netic Tape System
—withone 77,9 ¢
track, 800 bpl,
20,000 bytes/: -

m

and tontrolle
for up ta four
transports.

moving head re-
movable cartrid:
.24 million bytes,
75 ms random

access, 200 kb
{ransfer rate.

" Mode) 2620 Mag-
_-netic Tape Trans-
2125 ips, 9 track,
S 800 bpi
second transport 1

$11,730 o

39,75

port—77 reel;

16

Write for details.

withtop
performance and
the right price

. Model 2732 Line.
... Printer---132 ¢ol-
umn, 64 characler
set, 245 tom. .

 Mode! 2621 Mag-
neti¢ Tape Trans. '

™ Microdata-

Microdata Corporation

644 East Young Street

Santa Ana, Calif. 92705
(714) 540-6730

TM trademark Microdata Corporation
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Our D-116 has 7 slots.

ur

mach

Our D-116E has 17 slots.
(Nova/s 1220 has 10). (Nova’s 1210 has 4).

As you can see, our fully compatible D-116 series of 16 bit mini-
computers gives you a lot more slot space than their 1210 and 1220
counterparts.

About 40%0 more, in fact. The D-116 has a 32K capacity plus one extra
slot while the 1210 has only 16K capacity with no extra slots. And that
means a whole lot in terms of versatile options and peripheral interfaces
that can be ordered with our D-116 series.

How did we do it2 By keeping our power supplies modular (and
replaceable). The 1210 and 1220 power supplies, on the other hand, are
hardwired to the backpanel. It takes a major overhaul just to replace one.
(Ours is a snap).

Other features? How about no audible frequency noise from the power
supply, reduced conducted RFI from the AC line plug, and cooler air for
the logic and memory boards. (Boy, does it get hot with the 1210/1220
power supply under the boards). ’

And that’s the story of our slot machines. Except for one thing. Their
price. Twenty percent lower on quantity one! Twenty percent.

This time you really hit the jackpot.

Digital Computer Controls Inc., 12 Industrial Road, Fairfield,
New Jersey 07006. Phone (201) 227-4861.

DIGITAL COMPUTER
CONTROLS INC

Coming up fast.

Northeast: P.O. Box 209, Wakefield, Massachusetts 01880. (617) 245-6240; Southeast: P.O. Box 1041, Longwood, Florida 32750. (305) 834-6699;
Southwest: 777 So. Central Expressway, Richardson, Texas 75080. (214) 234-3222; Southern California; 16661 Ventura Blvd., Encino, California 91316. (213) 990-1550.
Northwest & Northern California; 20430 Town Center Lane, Cupertino, California 95014. (408) 255-6690.
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PMI FASTRACK 100 SERIES

IN DESIGN VERSATILITY...COMPATIBILITY... AND ADAPTABILITY
OF HEAD-PER-TRACK DISC STORAGE DEVICES.

PMI produces a com-
plete product line of
high-technology
head-per-track disc
storage devices fea-
turing high recording
densities upto 6,000
bpi, that results in
higher data through-
put of from 4.5 to
51.2 MHz at a lower
cost-per-bit for a
given capacity—the
010 Mini Series-with
access times of eith-
er 85 ms or 17 ms
and capacities from
‘ 1.2 Megabits to 19.2
Megabits and transfer rates of 4.5 to 6.4 million bits per
second — and the larger capacity 100 Series with access
times of either 8.5 ms or 17 ms; capacities of 19.2 Mega-
bits to 153 Megabits and transfer rates of 4.5 to 6.4 million
bits per second. '
The 100 Series also has the capability of operating up to
8-track parallel, providing transfer rates of up to 51.2 mil-
lion bits per second.
PMI’s higher recording densities require fewer components
per storage device and this adds up to a higher reliability
prediction for a given capacity. '

Lo tm
PMI| FASTRACK 010 SERIES

18 : CIRCLE 52 ON READER CARD

The entire product line has interface compatibility with
most other head-per-track disc memory systems. Utilize
the PMI design versatility for device, system and sub-sys-
tem compatibility and you can adapt any PMI device to your
particular requirement. Some of the standard features
incorporated into the PMI product lines are: non-contact,
fail-safe heads that fly at 40 micro-inches; automatic head
lifters that sense low disc speed, D-C power present, and
high-head actuation pressure; integral D-C power supplies
with A-C line filter; field-expandability; 10,000 hour MTBF
and 1 hour MTTR. . o
PMI offers customer service and representation.in Lon-
don, England and Tokyo, Japan. L

Prices start at $4,000 in single unit quantities. Evaluation
units' are available immediately for all qualified O.E.M.
manufacturers. For complete information and s_pe(:ial

quantity discounts, write or call:

Pacific Micronetics, Inc.
5037 Ruffner Street / San Diego, Ca 92111

(714) 279-7500 TWX 910-335-1257

DATAMATION



Maybe you've been
clea?:ng with
the old'deck’too long...

i

gles and even more on OEM quantities.
There are no cards up our sleeve, we're dealing in spades. Over 450 D-112’s have been shipped. Deal Your-

self In.

DIGITAL COMPUTER
CONTROLS INC

Coming up fast.

PLUS . . . For openers we'll save you at least 15% in price on sin

12 Industrial Road, Fairfield, New Jersey 07006. Phone (201) 227-4861.

Northeast: P.O. Box 209, Wakefield, Massachusetts 01880. (617) 245-6240; Southeast: P.O. Box 1041, Longwood, Florida 32750. (305) 834-66%9;
Southwest: 777 So. Central Expressway, Richardson, Texas 75080. (214) 234-3222; Southern California: 16667 Ventura Blvd., Encino, California 91316. (213) 990-1550.
Northwest & Northern California: 20430 Town Center Lane, Cupertino, California 95014. (408) 255-6690.
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introduces
Virtual Storage for

‘System/370.

A major partof your data processing investment 1s in the
people who work with your computers.
Virtual storage is designed to help them become more productive.

Virtual storage is designed to make Sys-
tem/370 more versatile, flexible and respon-
sive. It can increase the productivity of
programmers by freeing them from much
time-consuming and routine work. '

Yet for all its revolutionary implications, it
is an evolutionary development, involving no
major reprogramming of most applications.

Increasing the computers efficiency

Virtual storage is simply a way of making
more efficient use of a computer’s main storage
(also called “memory”’) in most applications.

Instead of holding an entire program in
main storage throughout its execution, only
those parts actually needed by the computer

are brought in at any given time. The rest is
kept on disk files, ready for immediate use.

Virtual storage thereby lifts many of the
restrictions previously imposed by the physical
size of main storage.

It gives an apparent main storage capabil-
ity that is vastly greater than the computer’s
real storage—up to 16 million bytes. That is
four times greater than the real main storage
of IBM’s largest computer.

More jobs, more functions

Virtual storage can greatly broaden the
range of applications feasible for an IBM Sys-
tem/370. :

It can permit more jobs to be run concur-



rently. Larger jobs. More on-line, remote ter-
minal jobs. It can thereby potentially expand
the capabilities of computer installations. In-
dividual programs, however, may require more
time for execution under virtual storage.

It has the potential to reduce the time and
work required for developing, testing and
maintaining new applications. It opens up ex-
citing new prospects for program design.

It permits many jobs to be interchanged
between large and small System /370 machines.
To the extent that jobs can be interchanged, a
smaller machine can now back up a larger
machine.

Compaﬁblé srowth

Virtual storage capability can be provided
by a simple on-site engineering change in
System /370 Models 135 and 145. At no charge.

If you own a System /370 Model 155 or 165,
virtual storage capability will be available at
additional cost. These enhanced computers will
be known as the Model 1565 II and the Model
165 II.

Four new operating systems support vir-
tual storage on System/370. In addition, a ma-
jor new access method, called VSAM, facilitates
advanced on-line and data base applications.

In many cases, existing System/370 and

The new IBM System /370 Model 158 features instructions
designed to speed up the central processing unit, as well’
as an operator’s console with a lightpen for systems control.

System /360 programs can be run under virtual
storage with little or no change.

"Fwo new models in the System/370 line

IBM also announces two new System/370
models, both equipped with virtual storage ca-
pability and advanced all-monolithic technol-.
ogy. They are the Models 158 and 168. They
provide the greatest computing power of all
IBM'’s virtual storage models and continue the
logical evolution to greater function and higher
productivity for data processing installations.

An advance in productivity

As the needs for data processing become
more numerous and complex, so do the demands
on the computer. And particularly on its main
storage capacity.

By more effectively using that capacity,
virtual storage makes possible expanded com-
puter use.

It allows more jobs to run concurrently.

It permits many applications to be devel-
oped more easily and rapidly. '

Virtual storage. Another way IBM adds to
the value of your data processing investment.

IBM@

The new IBM System/370 Model 168 has a real storage capacity
of up to four million bytes. It has the ability to handle 12
channels for high-speed devices.




ow
to reduce

Data Input Keystrokes
by as much as 627.

Data input costs can consume as much as one-third
to one-half of the EDP budget of high-volume
computer sites. Much of this expense is due to the
need for keystroke verification. Now, Consolidated
Computer introduces its KEY-EDIT® Output Editor,
a powerful and sophisticated data manipulation
capability that can significantly reduce the need
for keystroke verification.

KEY-EDIT's Qutput Editor is capable of editing,
validating and reformatting data resident on the
Fixed Head Storage Device of the KEY-EDIT data
input system. The result is increased efficiency,
decreased turnaround time, faster throughput, and
a lower cost of data preparation and entry. For
instance, in one typical application involving the
processing of sales orders, conventional input
methods required 376 keystrokes. The KEY-EDIT®
Output Editor reduced the required keystrokes to
126—a savings of 629%.

KEY-EDIT and its Output Editor can achieve data
input savings for you. We can make this claim
because we can back it up with successful case
histories in virtually any field of endeavour. The
KEY-EDIT System is working in 13 countries through-
out the world, in Manufacturing, Government,
Insurance, Finance, Transportation, Education,
Medicine. . .you name it, KEY-EDIT applies. And
works.

Let us show you how the KEY-EDIT System can
work for you. Just phone or send in the coupon below.

(416) 449-1120

r 1

" | I would like to have detailed information on the KEY-EDIT =

|| | Data Input System and its Output Editor. We presently use: I

I [ Keypunch [] Key-To-Tape [] Key-To-Disk [] OCR. I

OUTPUT EDITOR | There are—number of keypunch or other data entry |
| terminals at our computer installation. |

BY | |

i

CONSOLIDATED | ae |
COMPUTER.. | company ADDRESS I
850 Gervais Drive 1 |

Toronto, Ontario, Canada |
International Headquarters ’ CITY STATE ZIP I

L d
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|etters

Amen .
While reading Dick Schubert’s article

(“Basic Concepts in Data Base Man-
agement Systems,” July, p. 42), I de-
tected what may very well turn out to
be the creation of a new word for the
English language. On p. 44, Mr. Schu-
bert says: “The smallest unit of named
data in a data base is a data item.”
Now, sit back, stare at the ceiling,
pretend you are Jean Shepard for a
few minutes, and let your imagination
take over: You can see it now—in a
few years, maybe months, somebody
will get lazy and make a contraction;
thus, “dat’em.” Then, before you know
it, we will have “datem,” “dat’m,” or

maybe “datum.” Lo! Behold! Just what

every programmer has always wanted
(and feared)—a singular form for
“data”!

Ep DEWAN

Urbana, lllinois

L.ost in the transcription
In the discussion in Look Ahead in the

June issue (p. 8) of the publication of
Government Regulation of the Com-
puter Industry, coauthored by Bruce
Gilchrist, Executive Director of AFIPS,
and Milton R. Wessel, you state that
“acM’s Exccutive Committee voted to
protest the book and censure Gil-
christ.” In fact, neither of these claims
is true.

The acm Executive Committee was
concerned about the mechanism by
which publication of a book on such a
controversial subject was approved by
the Arips Board of Directors. Because
of this concern the AcMm Secretary was
directed to write and did so write a
letter to the aFips President expressing
this concern and pointing out that
AFIPS involvement in issues of this na-
ture might raise, as you noted, consti-
tutional questions for acM. But, as the
minutes of the. AcM Executive Com-
mittee clearly indicate, there was no
vote to censure Bruce Gilchrist or to
protest the book itself.
ANTHONY RALSTON
President '
Association for Computing Machinery
New York, New York

5

Our reporter replies: DATAMATION accurately
reported what 1 had been told by ACM’'s out-
going president Walter Carlson, a corporate
marketing consultant at IBM. Carlson said
ACM'’s three-man executive committee met to
discuss the book. Carlson added that he dis-
qualified himself from the deliberations, in
which it was voted to protest the book and
censure Gilchrist, although he did sit in on
the proceedings. Later, after DATAMATION
had gone to press, Carison called me to say
that he had reviewed the notes of the ACM

September, 1972

executive committee and found that there
had been no vote taken to censure Gilchrist.
The whole incident raised another important
question about the book, which Mr. Ralston
says is about ‘‘such a controversial subject.”
There were attempts at the Spring Joint Com-
puter Conference to suppress the book itself
as well as promotional material about it, In
at least two instances, IBM officials were in-
volved. We hope that the mere fact that the
book or issue is regarded by some as contro-
versial does not mean that the book or the is-
sue will be subject to attempts to suppress it.

Sociogram

In reference to Richard Schubert’s ar-
ticle, some important questions and
comments should be made.

Although currently not used in a
multiprogramming environment, the
1BM BOMP (Bill Of Material Proces-
sor) file maintenance and access sys-
tem is the data base management sys-
tem which most closely resembles the
proposed CODASYL DBTG data systems
language that I have seen. BOMP’s ma-
jor shortcomings are:

1. As the interconnection between
“owner” and ‘“member” records be-
comes complex, the ability to maintain,
update, or extend these files becomes
extremely difficult due to the large
number of pointer relationships and
the large number of accesses required
to change them.

2. Any volatile or rapidly changing
file, such as raw inventory, open order,
or purchase order files, requires such a
large overflow, or additional chain
area, that direct access speed drops
quickly.

3. As files become large, the
“chains” constructed between “owner”
and “member” records become very
long; therefore, long periods of pro-
cessing time, several minutes or more,
may be required to find one piece of
information.

The data base management system
described in the article addresses none
of these problems, and, in fact, seems
to allow almost unrestricted chaining
between record types, creating greater
difficulties in the areas mentioned
above.

I must assume that some solution to
these problems has been found. If so, I
look forward to a subsequent article,
or would appreciate a reference where
such solutions are addressed.

LANDON MILLER
Seattle, Washington

Mr. Schubert replies: | can't really address
myself to the current shortcomings of BOMP,
Integrated Database Management System
(IDMS) does not restrict the number of set
relationships or the complexity of structure
which can exist between record types. IDMS
automatically maintains all set relationships
in the data base and relieves the programmer
of this responsibility. In our experience, IDMS
does hot exhibit the performance problems
you mention. The lower portion of the TOPSY
data structure shown in Fig. 7 of the article is

volatile and performs well. In my opinion, the
solutions to the problems you raised have
been resolved by the design of IDMS. An arti-
cle comparing the performance of BOMP and
IDMS on a problem with a complex data struc-
ture is an attractive possibility and may begin
to fill a current gap in literature.

Our gang

The June issue (p. 131) carries a story
about me and some other people at
Control Data, and I feel that I have to
straighten out the record in some mi-
nor but perhaps important details.

The article has a sentence that he
“remains on the friendliest terms with
the Norris gang.” 1 certainly would not
use that expression to describe the top
management of Control Data, but it is
certainly true that I remain on the
friendliest terms with Mr. Norris and
other people at cpc. Also, there is a
sentence which says “As Rabinow puts
it: The economics of the ocr business
no longer permit much basic re-
search.” I can’t imagine my saying this
because 1 don’t agree with this. It is
true that ocr is now entering a mature
phase of business, but there is much
basic research to be done.

As you correctly stated in the arti-
cle, I initiated the reorganization of the
ocr Div. of Control Data, and it was
my recommendation that the research
group be combined with the engineer-
ing group because I felt and still feel
that—in most industrial organizations
—research, advanced development,
and good engineering have to be done
together. This is particularly true in a
small division like the ocr Div. of cpc.
JacoB RABINOW
Acting Chief, Office of
Invention and Innovation
National Bureau of Standards
Washington, D.C.

Time bomb
Your July issue’s “News in Perspec-

tive” flashes: “Embattled Codasyl
Group Now Sees Support for Data
Language Report” (p. 82). Angeline
Pantages takes a superficial look at the
(currently anemic) debate on data
base management standards and in-
structs us: “For the irrationalities and
politics behind the data base em-
broglio, read on,” promising us some
“knowledge of the play behind the
technical scenes.’

Since most of your readers who
have been in edp for more than three
months probably alrcady know that
marketing strategies strongly influence
the official, documented position
which any computer manufacturer
takes regarding standards proposals,
Ms. Pantages’ catalogue of the piddling
barbs which have been tossed back and
forth during the past two years add
fuel but not many lumens to the pro-
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“Uniteds Small Package Dispatch.
Same-day delivery to 113 cmes

( United
Jetl‘i'el 71

We’ll take your important
A package anywhere we go.
A Fast. Economically.
Just take your package to
| & :;; United’s Passenger Check-
& \in Counter at your airport.
\ ! Then have it picked up
N at the destination.
 The same day.
Send up to 50 Ibs. Just keep your package
under 90 inches in total dimensions.
Next time you need to send a package fast,
get help from a friend. United.

Send for our free booklet ,‘

on this speedy service.

Airlines
Small-Pa f

United AirLines .
Jet Freigh i

Just check in 30 &  United Air Llnes, Inc .

| minutes before takeoff. Y 111 N.Canal St.,

' Your package is ready for y 12th floor
pickup 30 mmutes y Chicago, Illinois 60606
after arrival. / Attenti(;n: Mr. Frank Conway

.} It’s that fast.
y Send me information on your Small

y4 Package Dispatch service. D-9
 d
’ Name
4
4

Position

Address
State Zip
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verbial fire. In fact, it would all be
great fun to read about and watch
were it not true that the fire is really a
smoldering fuse connected to a camou-
flaged stick of dynamite which some
edp installations might very soon be
using as a child uses a popsicle, and the
results probably won’t be limited to
sticky fingers.

For those interested in some of the
technical issues in the DBTG report,
especially as they might pertain to a
planned utilization of integrated data
base capabilities within the next two
years, may I recommend “An Analysis
of the April 1971 Data Base Task
Group Report,” by R. W. Engles, a
paper presented at the 1971 AcMm
SIGFIDET Workshop.

For those interested in some of the
technical alternatives to the set of im-

plementations strongly implied by the .

DBTG’s proposed Data Manipulation
Language, may I suggest “A Relational
Model of Data for Large Shared Data
Banks,” by E. F. Coll (Comm. of the
ACM, Vol. 13, No. 6, June 1970), and
“A Data Base Sublanguage Founded
on the Relational Calculus” by the
same author (1BM Research Report
RJ893, #15716, dated July 26,
1971). _

I am currently participating in
an application design/implementation
project, the “data base management”
part for which the latter two mono-
graphs provided a strong technical
foundation. Though our particular im-
plementation employs procedural rath-
er than interpretive materialization of
relations for the sake of application-
dependent efficiencies, we have also en-
joyed the benefits of:

1. A simple linear view of very com-
plex hierarchical and network struc-
tures, with a negligible cost in perfor-
mance and many unexpected blessings
(e.g., faster-moving, more productive
design meetings) . ‘

2. A GET/PUT type of procedural
interface to the data base (something
like the interface to an indexed-sequen-
tial file).

3. A decrease (not increase) in data
base application program debug time;
since relations can be represented as ar-
rays, module logic can be checked out
prior to the availability of the ‘“data
base management” modules.

It seems clear that these benefac-
tions would be very attractive to most
users, yet the proposed DBTG standard
may preclude them. Thus we can see
that there is a lot more under the rug
than the little pile of dirt Ms. Pantages
managed to discover.

D. WESSLING
Billerica, Massachusetts

September, 1972

Dear Judge Neville, )
1 have been observing the 1BM antitrust

suits with much interest. I find it an
injustice to allow 1IBM to continue with
their current strategy considering the
past history concerning monopolies.
General Motors Corp. is only al-
lowed to consider the dollar volume
sales of cars that are sold in measuring
its percentage. It is not allowed to in-
clude the service stations, body repair
shops, dealers’ maintenance shops,
auto parts stores, or any other business
that is an off-shoot of the one product
that General Motors makes—*‘‘the au-
tomobile.” I do not see why IBM re-
ceives the special privilege of including
all the off-shoots of the computer in-
dustry, such as service bureaus, soft-
ware houses, peripheral manufactur-
ers, etc., in measuring its percentage.
1BM should be measured the same as
General Motors; i.e., what percentage
of the dollar volume sales of mainframe
computer equipment does 1BM have?
Only when 1BM does not have a
monopoly will the computer industry
be able to grow at a rate which is not
dictated by 1BM. For without competi-
tion, we would not have “The Ameri-
can Way of Life”—but, instead, “The
1BM Way of Life.”
JOHN PREWITT
Director, Computer Center
Southwest Texas State University
San Marcos, Texas

Umbrella time
I*am an 1BM employee, but I. want to

take issue—as a person—with your
Forum of July on the “1BM Problem.”

Gerald Larsen maintains, it appears,
that innovation in the U.S. computer
industry lags because of 1BM domi-
nance and that foreign manufacturers
will take over because of this. Con-
trariwise, he seems to think that emula-
tion and file structure transparency are
deadly evils, and that the demise of
assembly language programming is to
be mourned. He blames the aforemen-
tioned on 1BM and goes on to criticize
U.S. standards, in particular, coBoL. (I
agree that cOBOL is a somewhat lousy
language.) .

But then he makes three recommen-
dations for correcting what he takes to
be 1BM’s misdemeanors—and they are
sheer feather-bedding: 1) Mount a
Congressional investigation; beef up
the Justice department staff; fund an
industry advisory committee “staffed
with a wide variety of computer indus-
try technical, marketing, and manage-
ment executives.” (Is Mr. L. looking
for a job?)

Larsen says that “dozens of smaller
competitors have gone bankrupt.” He
fails to note that more than dozens of
small businesses go bankrupt every
year and that 1BM has sheltered more

than dozens of smaller competitors un-
der the infamous umbrella. Neither he,
nor Richard Sprague, in the compan-
ion article, pays any recognition to the
fact that 1BM has given a free ride to
everyone in the business by absorbing
the costs and risks of developing soft-
ware first. :

What makes anyone think that a
baker’s dozen of small companies
would supply better service, be more
innovative, or compete better with Ya-
maha than 1BM?

SALLY F. DENNIS
Yorktown Heights, New York

Relative Uselessness
T read with interest your article on edp

people in the June issue (p. 65). T have
no quarrel with the main article’s
characterization of computerman, al-
though I think it is a bit naive to
assume that you can categorize com-
puter people any better than people in
any other profession.

I do object, however, to several
statements made in the inset article on

- p. 68 entitled “tomorrow’s jobs . . .

how will they differ?” I do not know
who the “wise men” that you inter-
viewed are; but if Jim Emery and Dan
Couger are representative,-then 1 sub-
mit that you have a very poor and
biased sample. Did you interview any
educators from departments of com-
puter science or electrical engineering?
If so, I am sure you would not have
printed the ridiculous statement about
“the relative uselessness of departments
of computer science . . . and the people
they are turning out.” -

Is it your belief that the graduates of
business schools will design, maintain,
and implement operating systems?
maintain time-sharing services? devel-
op management information systems?
develop models for applications of the
computer to complex societal prob-
lems? develop discrete and continuous
simulation models? If so, you are gross-
ly naive about the capabilities of grad-
uates of business schools. If computer
science departments are so useless, why
are the graduates from these programs
in such demand? Are companies like
IBM, CDC, GE, Xerox, Bell Telephone,
and TRW Systems hiring these gradu-
ates for window dressing? Some of the
salaries received by our Purdue gradu-
ates this year are embarrassingly high
for useless people.

The truth is that industry and busi-
ness require computer professionals
with varied backgrounds. The business
school graduate with an edp back-
ground is one type; the computer sci-
ence graduate is a different type. Each
has its role to play in helping to make
computers a positive contribution to
our society. Your article does a disser-
vice to all those dedicated educators in
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A PROVEN, INTEGRATED
ACCOUNTING AND
FINANCIAL
MANAGEMENT
SYSTEM..........

composition . . . integrated in operation . . . gives you
one input, one pass data processing . . . with
multiple record generation from single data entry . . .
allows you or your clients to start with one or

more of these modular subsystems;

H Accounts Payable H General Accounting

M Invoicing and H Inventory Management
Accounts Receivable @ Fixed Assets

H Payroll and Labor
Distribution

. and expand as you need to into Job Cost
Accounting, Program Planning—Financial
Projections, and other custom designed features.

It would cost you a lot of money and a lot of time
to do it yourself. We can give it to you now . . .

for less than 25% of what it would cost you to do it
yourself . . . and have the system up and operating,
with your personnel trained, in 30 days.

Management Control System . ..

designed for IBM 360/30/40/50, Univac 9400,
- Burroughs 3500, and Honeywell 200 series
equipment.

It has to be worth 30 minutes of your time to find out how you can put

this proven system to work for your company . . . quickly . . . economically.
I Just return the coupon and we’ll get in touch with you for an I
appointment. Or call collect today to: Gordon Teter (614) 267-6351.
I Name
I Title I
I Company I
l Street I
I City State Zip l
Phone No.
I ACCURAY l
X Industrial
I INFORMATION &=/77e2eo /
SERVICES ® e i Ray,
Division of Industrial Nucleonics Corporation 1125 Kinnear Road, Columbus, Ohio 43212 ,
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computer science who have labored for
years to provide a product that has in
fact been enthusiastically received by
industry.
S.D. CoNTE
Chairman, Department of

Computer Sciences
Purdue University
Lafayette, Indiana

Mr. Forest replies: Our statements about the
usefulness of computer science departments
were not baséd on interviews with academi-
cians of any sort, but on interviews with users,
high-leve! technical management, industry ob-
servers—and they reflect the judgment being
made in the real world of the user. Business
school graduates will not mess with operating
systems, but they will be designing manage-
ment information and other complex systems,
hopefully with the help of high-level techni-
cians of the sort you are evidently turning
out. But most of your graduates will probably
work for system manufacturers or users large
enough and sophisticated enough to develop
or modify and maintain their own systems
software and perhaps even their own hard-
ware. The prices being paid your graduates
have little or nothing to do with their immedi-
ate usefulness to an employer. Remember, too,
that the major focal point of our article was
the computer user. Believe me when | tell you
they have very little regard for the products
of the typical computer science curriculum.
In any case, none of the remarks applies to
any specific group, such as that at Purdue.

Discriminating
Recognizing my total deafness since
birth and my edp involvement since
1966 upon graduation from Gallaudet
College in D.C., I have read with great
interest your July article on “Sound
Waves from the Deaf” (p. 97). Inter-
ested readers are referred to the May 1,
1971, issue on the similar subject.
Although this handicap does not af-
fect the work to which the deaf edp
persons (far less than 1% of total edp
people) are currently assigned (e.g.,
programming, systems analysis, tech-
nical design, et al), it is unfortunate
that some firms, large or small, still are
letting the deafness distort their reason-
ing negatively when considering well-
qualified deaf edp applicants. Since the
deafness is a valuable asset in this field,
discriminations against us must die.
PauL LEVENSON
Rochester, New York O

DATAMATION welcomes cor-
respondence about the-comput-
er industry and its effects on
society, as well as comments on
the contents of this publication.
Letters should be typed if pos-
sible, and brief. We reserve the
right to edit or select excerpts
from letters submitted to us.
Write to 94 S. Los Robles, Pas-
adena, CA 91101.
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The buc
stops

A 16 terminal IBM 2260 CRT sys-
tem leases for about $2500 a month-
from here to eternity.

If this same amount was used to
lease/purchase a Wyle 8000 system,
the buck passing would stop in less
than two years!

How much can you save? This
chart will give you an idea.

Number Of Approximate Annual
Terminals Saving After Payoff

16 $ 30,000
32 $ 60,000
64 $120,000
128 $240,000

Regardless of whether you buy
or lease your Wyle system, you'll
begin saving money from day one.

CIRCLE 71 ON READER CARD

WYLE PURCHASE PLAN

Wyle's 8000 is plug-to-plug &
software compatible with IBM 360/
370 systems. With more features for
less dollars.

Such as 1920, 960 or 480 char-
acter screen capacity, up to 9600 bps
data rate, non-destructive cursor,
colon-seeking tab, special editing
keys, character address, format pro-
tect, repeat key. Plus options includ-
ing; columnar tab, lower case, func-
tion keys, numeric pad, hard copy
printer and built-in data set.

So far, so good. A better product
at a lower price. But what about
experience? Financial responsibility?
National sales & service?

Fact: Wyle has been building
CRT terminals for reservations and
ticketing since 1967, including a $2.5

WYLE COMPUTER PRODUCTS, INC.

A Subsidiary of Wyle Laboratories
128 Maryland St., El Segundo, CA 90245 (213)678-4251

.$\_
IBM MONTHLY LEASE —

million contract to supply 1150 ter-
minals for New York City’s off-track-
betting system.

Fact: Our parent company, Wyle
Laboratories, has annual sales of over
$90 million-and assets in excess of
$60 million.

Fact: Nationwide sales is pro-
vided by GENESIS ONE, one of the
country’s largest and most experi-
enced computer marketing organiza-
tions with offices in 40 major cities.
Also nation wide service for full
customer support.

So get the whole story of the
Wyle 8000. Write for our brochure.
Or better yet, phone the GENESIS
ONE office nearest you.




Is waiting for the 3270
costing you money?
There is an alternative.

Only Courier can give you 3270 performance and features with 2260
compatability . . . . now.

That’s plug-to-plug compatability. No software changes. Remote or
local. Or dial-up. Choice of 480, 960, or 1920 screen sizes. Fastest re-
sponse time in the industry.

" Courier is replacing 2260’s and 2265’s (and others) with Executerm
terminals and saving some well-known companies a lot of money. You
could be next. A few minutes of your time is all it will cost you to find out.

And isn’t it nice to know you have a choice.

CONSIDER THE ALTERNATIVE:

Los Angeles (213) 641-6495: San Francisco (415) 989-6580: Dallas (214) 748-5981: Salt L o

Lake City (801) 486-2317: Kansas City, Mo. (816) 561-8785: Chicago (312) 696-4360:
?etr;:it (313) 357-2330: Clevel(and (216) 734-4840: Columbus (614()2457-5107: Pittsburgh Terminal sy_sm‘ Inc.

412) 931-4116: Philadelphia (609) 795-3348: Washington, D.C. (202)223-9400: Atlanta .

(404) 284-2361: New York, N.Y. (212) 758-4955: Boston (617) 890-0020: Houston (718) A SUBSIDIARY OF BOOTHE COMPUTER CORPORATION
225-9561: Phoenix (602) 258-7271 ' 2202 EAST UNIVERSITY DRIVE, PHOENIX, ARIZONA 85034
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DATA 100

CORPORATION

MIDWEST:

Minneapolis, MN 612/941-6500
Chicago. IL 312/992-0850
Detroit, Ml 313/358-5065
Lansing, M! 517/489-1700

St. Louis, MO 314/878-4911
Dallas, TX 214/638-7946
Houston, TX 713/772-2483
Dayton, OH 513/278-6723

SOUTHEASTERN:
Washington, DC 703/893-4356
Nashville, TN 615/329-3699
Greensboro, NC 919/273-6789
Raleigh, NC 919/782-2185
Atlanta, GA 404/432-7791

WESTERN:

Los Angeles, CA 213/645-4300
Palo Alto, CA 415/328-2100
Seattle, WA 206/228-4770

EASTERN:
’I}ew York, NY 212/868-7590
utley, NJ 201/667-2960
Philadelphia, PA 215/643-7677
Pittsburgh, PA 412/833-3633
Boston, MA 617/749-2683
Buffalo, NY 716/691-6036
Hartford, CT 203/525-7701

CANADIAN:
Montreal, Quebec 514/842-1721
Toronto, Ontario 416/447-6413

ENGLAND:

Watford, Herts Watford 39611
Hemel Hempstead, Herts

Hemel Hempstead 61711
Poynton, Cheshire Poynton 2129

THE SEVENTY SERIES

Here’s
What DATA 100

Is Doing For
Over Terminal
Users Today...

DATA 100 Model 78, Model 70, and Model 88-23 Terminals are at work
right now saving users money and speeding up data communications
in talking with 360’s, 370’s, 6600’s, 1108, and Spectras throughout the
world. DATA 100, the leading supplier of plug-in replacement Batch
Terminals, offers the following products:

Model 70 Remote Batch Terminal truly plug-compatible with 2780

featuring—

e Faster throughput on lines up to 9600 BPS.

e Selection of following peripherals: 300 & 600 CPM card readers, 300,
400, 600 LPM line printers, card punch.

® 15% to 30% savings in monthly rental.

Model 78 Programmed Batch Terminal, plug compatible with 360/20
featuring—
e Simulation of 2780, 1004, DCT 2000, and 200 UT Terminals.

e All Model 70 peripherals plus magnetic tape, paper tape, CRT’s and
TTY’s.

e Capability to concentrate data input from low speed terminals for
high speed transmission to central computer.

e 30% to 50% savings in monthly rentals.
e Interleaving data transmission.
e Magnetic tape applications to fit your requirements.

Compat Model 88-23 family of Data Entry Terminals that—

e Validate input data at source and transmit directly to 360/370
central computer.

e Offers optional central off-line pooling of remote data entry
terminals, thus freeing CPU of communications processing.

e Offers application software for order processing, billing, inventory
control, and many others.

Find out today what DATA 100 can do fbr you to help solve your data
communications problems with quality products, on-time delivery, and

_ competitive pricing—all backed up with an established sales and

service organization.

Ly
-1

ASK ABOUT OUR LATEST ADDITION
COMPAT 88-23
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In business, records are made to
last. So are Boorum & Pease
products. Since 1842, our prod-
ucts have been holding business
records, helping companies
everywhere to keep things
straight. In order to meet your
needs, we've kept ahead of the
game. Developed and delivered
the kind of information storage
and retrieval products

that have made
us leaders in
the field.

RING
BOOKS,
SHEETS
AND INDEXES
Best sellers.
These long lasting ring books
come in stiff and flexible cover
styles, all standard sizes and
capacities. With slide lock or
booster mechanisms for safe,
secure locking.

No Tear® and Mylar reinforced
ring book sheets are made for
everyday use and abuse. All sizes
and rulings available. Indexes
offer six variations of tabs,
including A to Z and insertables.

CIRCLE 14 ON READER CARD

‘with red

COLUMNAR BOOKS
They’re bound to
please, and last.
Handsome

black leather
covers,

corners. Single -
or double s
page forms. ;
From
2to 36
columns
in every standard ruling.
Numbered lines and columns for
quick reference. Lithographed
on high quality white paper to
ensure excellent writing,

easy erasing.

POST |
BINDERS
The last word
in post binders.
A wide variety of sizes and styles
for an infinite variety of account-
ing needs. Durable covers made
of fabrihide and canvas. Your
choice of “Bull-Dog” button,
“Slide Top” and “End Key”
locking mechanisms. Plus all
types of ledger and columnar
sheets and indexes.

DATA
PROCESSING
BINDERS

You might call
them spell
binders. These
durably de-
signed nylon
post binders v
hold data proc-
essing forms, burst and unburst. Keep
them neat and easily accessible. Over
300 sizes and styles to choose from.

These are just a few of the
products which have made us world
record holders. Quality products
backed by experience. New products
for new needs. Boorum & Pease has
got what it takes to serve you best.
See your office products dealer or
write us for more information.
Boorum & Pease, 84 Hudson
Avenue, Brooklyn, N.Y, 11201.

Tel. (212) 875-8818.

Stepderd

PEASE
COMPANY

Everything you need to keep the record straight.
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| Ohly Beta COM gives you
microfiche without reformatting

The programmable Beta COM 700L Computer Output  microfilm any way you want it: 16 and 35 roll film or

Microfilmer formats microfiche directly from a print tape. ~ 105mm microfiche.
So if you are printing hundreds of thou-

sands of frames per month and you don’t
want to reformat your data for COM, write
for complete details. You'll be amazed at
the reduced costs, better quality and more
versatile output.

Beta COM. From the Datahandlers of
Gould. Also ask us about one of the fastest
electrostatic printers around that delivers
alphanumerics and graphics. And ad-
vanced concepts in key-to-tape Data
Entry Systems. Gould Inc., Data Systems
. Division, Marketing Headquarters, P.O.
Box 7255, Park Hill Station, Denver,
Colorado 80207.

There’s no need to reprogram your host computer.
And the cost competes with hardwired COM’s. |
Output is a fully formatted fiche with eye-readable |
titles, “From-to” heading and an index page (as
shown above).
Graphics too, if you like. And the cost competes |
with systems that only offer alpha erics.
Optional Beta software allows you to
convert computer-generated data into
graphs, tables, charts, etc. complete
with labeled axes. Another thing: we
price hardware and software sepa-
rately. So you only get what you need.
And you only pay for what you get.
What's more, you can have your

DATA HANDLING SYSTEMS
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ust Saying
You're the Best

is Old Hat

..Unless you can
prove it.

A remote time-share
plotter should be low-
cost, fast and accurate.
Only Zeta is all three.

- Consider speed...

The desktop Zeta 230 de-
livers up to 405 steps per
second. Fastest of its kind
anywhere. And our big
3600? 810 steps per
second remote.

. Consider cost...We
offer low initial cost and
far lower operating cost.
Because we designed in
speed, system throughput

. is faster. This means less

remote line time, fewer
man-hours. ,

Consider accuracy...
all Zeta plotters are digital
and incremental, eliminat-
ing the inaccuracies often
introduced by digital to
analog conversion.

Zeta Research
1043 Stuart Street, Lafayette, CA 94549 (415) 284-5200
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Now add full soft-
ware support, an entire
range of on-line/off-line
plotters, and a complete
array of interfaces. It’s
saying a lot...

So make us prove it.

DATAMATION
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From the men
than anyone else in

Solid. Webster’s Unabridged Solid design. Our new 370
contains a definition of the word memories utilize the most modern
that reads, “of good and sub- type of memory module—a com-
stantial quality...”. ltisinthis plete all-on-one-card memory
simple and straightforward sense  system made with our very smallest
that we have used the word production core—18 mil. This
“solid"" to describe our new design gives us superior reliability
compatible processor storage for  aswell asa physical size advantage
the System 370/155and 165. and permits us todelivertothe

; , user a memory that is completely
\?v(c))lrllccij’ssolg:gg's}[/\i/ﬁ Jgggﬁdf:the compatible with the unit it replaces.

manufacturers of memories. Our ~ Computer memories are our business.
customers include virtually all of Tous, it’'sa mighty big business.

the main frame computer When we bring out a new product,
manufacturers. We've supplied we risk our entire reputation in this
some of the largest and most industry. And we don't do that

reliable memory systems ever built  lightly. That’s why we sometimes
—for commercial applications as take a little longer than some other
well as for satisfying such stringent  companies who sub-contract their -
requirements as those of the design and manufacture. That’s
Apollo programs. why when we deliver our memories,

. 're the best. And
Solid technology. We aredeeply ~ Weknowthey'ret!

involved in both core memory and ’;hat SE\?’hat you VK/'I” always get
semiconductor technologies. This Ngom e_:ctrgmc emories
involvement gives us the objectivity Magnetics Corporation.

and understanding to select the

technology which best provides the

user with the lowest price/perform-

ance ratio. And we have solid

experience with our Caelus line of

disc pack memories—for both

Systems 360 and 370—instalied in

more than 2,000 data processing

centers.

electronic memories & magnetics

Computer Products Division « 1880 Century Park East « Los Angeles, CA90067 « (213) 556-2323




with more experience
the memory business.




Micromemories 3650/155

ﬂnd 165 .- compatible functionally equivalent to Models 4
core memories for System 370/155 and 5 of the IBM 3360. All versions
and 165 computers. The 3650/155  are based on the highly successful
comes in three capacity sizes— Micromemory 3650 product which
262,144, 393,216and 524,288 is in mass production for several
bytes—all completely compatible computer manufacturers. Physical
with and functionally equivalent to dimensions of the 512K byte

the IBM 3360, Models 1,2 and 3 module are shown below. Modules
respectively. The 3650/165 comes  originally installed as 256K byte

in two capacity sizes—262,144 and units can be easily expanded to
524,288 bytes—compatible withand 512K bytes in the field.

TECHNICAL SPECIFICATIONS

Storage Element: 18-mil extended temperature range

ferrite memory core

Memory System Type: Coincident current (3 wire, 3D)

Cycle Time: 2.1 microseconds (3650/155)
2.0 microseconds (3650/165)
Interleaving: None (3650/155)
4-way (3650/165)

Operating Temperature
Range:

Operating Humidity Range:
Power Input:

Heat Dissipation:

Operating Altitude:

+59°F to +95°F

Up to 95% RH excluding condensation

208/230V +=10%, 47-64 Hz,
3-phase, 4 wire

4250 BTU per hour (256K bytes)
7750 BTU per hour (512K bytes)

—1000 ft. to +10,000 ft. msl

Dimensions: 60.0” high, 38.3” wide, 31.6” deep
forupto 512K bytes
Weight: 870 pounds

AVAILABLE MODELS
CPU Model 3155 (370/155)

Micromemory Models Capacities
3650/155-1 262,144 bytes
3650/155-2 393,216 bytes
3650/155-3 524,288 bytes

CPU Model 3165 (370/165)

Micromemory Models Capacities
3650/165-4 262,144 bytes
3650/165-5 524,288 bytes

Electronic Memories & Magnetics Corporation E m m

Computer Products Division « 1880 Century Park East « Los Angeles, CA 90067 « (213) 556-2323




Today mini users need faster and larger memories.
For the first time, DIVA now offers the 2311,
2314, and 3330 type discs for minis.

Your mini can be from the DEC, Data General, or
Interdata families, including the DCC-116 and the GE
PAC 3010/2. The disc drives can range through the entire
size spectrum. They can be mini — the Floppy Disc,
small — 2310/5440, intermediate — 2311, large — 2314
(including dual spindles and double densities!), or they
can be the largest — the 3330. DIVA’s controllers can
integrate any combination for you.

Does your application need disc compatibility between

a mini system and a 360 or 3707 How much would it be
worth to be able to pre-process data on your mini’s disc
packs and then transfer the packs to a 360 or 370 without
worrying about disc format changes or DOS compatibility?

If you anly need a controller, DIVA will provide it.

If you need the mini and the controller, DIVA will provide
them. If you need the complete system of mini, discs,
and controller, DIVA will provide it. Standard items
include complete 1/0 driver software, diagnostic software,
and hardware as necessary.

Call or write Dave Britton at DIVA to find out just how
far DIVA can stretch your mini’s memory and meet all of
your requirements for fast, large, and low cost disc
controllers — or complete systems.

September, 1972

Five times the capacity of the 2310! Twice the
speed! The same price! This is the DD-14, DIVA'’s
newest total disc system.

The DD-14 has a capacity of 29 million bytes, a transfer
rate of 312,000 bytes per second, and an average access
time of 35 milliseconds. It offers.mini users — with mini
budgets — the opportunity to break away from the 2310
and upgrade their disc systems by an order of magnitude.
The price is $12,500.

This concept is frankly revolutionary. There is nothing
available today in its price/performance class for the mini
user who must increase memory size without increasing
total system cost. The DD-14 has the same total disc
compatibility with all minis that exists within the disc
systems of the 360.

Worldwide field support is provided to all DD-14 users
through IBM qualified service centers.

DIVA INC.
58 Maple Ave., Red Bank, N.J. 07701
(201) 842-6500

DIVA

Industry’s Source for Disc Controllers
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I'm glad we
found a bar code

N\

our people
can understand.

Anyone with a smattering of experi-
ence in marking merchandise per-
forms like a pro with Monarch’s
CODABAR code. It’s that simple. And
reliable . .. prevents errors in marking
and reading that cost you money.
And Monarch provides other pro-
ducts to permit you to use the code
at amazingly low cost: a versatile
printer (none easier to operate); a
full line of Monarch-quality tags and
labels: a choice of proven attachers;

Yep, I’d hate to
replace a valued
employee like
Miss Jones.
‘Thanks Monarch.
(for Codabar)

_J

a light pen scanner that refuses to
read errors; and an ingenious batch
reader (coming soon) that wraps up
your day. CODABAR and Monarch’s
related products make everybody
look good. Especially you. They're
currently in use with Pitney Bowes-
Alpex SPICE™ /PEPPER™ Systems.

Mail the coupon for a special Fact
Pack on CODABAR.. . from the world
leader in merchandise identification
and control systems. Monarch!

Monarch Marking Systems

= .
;_I-lr__ PitheyBowes
38

(© 1972 Monarch Marking Systems, Inc. All Rights Reserved
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MONARCH MARKING SYSTEMS
P. 0. BOX 608, DAYTON, OHIO 45401

Send me the Monarch Bar Code
Fact Pack.

Name.

Firm

Address

City

State

The Bar Code
that fits you.
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o | ¢ Youvegottos

- Really! e .Adlal-up mode
tests itself, or your
‘whole system'

1. Remote Dlagnostlcs
2. FastTurnaround
3. Automatic Answer S

4. AlternateVoice .

5. Compatlblllty—ICC&BeIl i
6. Secondary Channel

£, 7.DialorDedicated Llnes
' r 8. Self-Test

You can get it all at low cost.
Modem 24—new from ICC. Send for data sheet.

International Communications Corporation

7620 N.W. 36th Avenue, Miami, Florida 33147

Telephone 305 + 691-1220 305 + 836-4550 acompany

In Europe: RACAL-MILGO LIMITED Reading, Berks, England ©1972
CIRCLE 49 ON READER CARD
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The storage space
doubles.

The cost doesn't.

Dual Density from Calcomp:

If you store your
information on disks, the
time comes when the storage
system you started with isn't
big enough any more.

If you're using an IBM
2314, their next step up is a
3330. And maybe even a new
computer. But you may want to
talk to CalComp.

The most realistic step
up from an IBM 2314 is a
CalComp 1015 Dual Density
Disk System.

With it, you double your
capacity for only 40% more
cost. And you can grow out of

your old storage system
without growing out of your
old storage room.

The floor space remains
the same. So do the disk packs.

The programming even
stays the same.

Naturally the CalComp
1015 is compatible with IBM
System 360 and 370 computers.

Next time you look
around your computer room,
and you wonder where to put
all the new storage you need,
think of CalComp. '

Remember, one small step
for your business doesn’t have
to be one giant leap for IBM.

CIALLICIOIMIP

CIRCLE 11 ON READER CARD

Call your local CalComp
office, or contact California
Computer Products, Inc.,
DM-M9-72, 2411 West La Palma
Avenue, Anaheim, California
92801. (714) ;

821-2011.
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THOSE MAGNIFICENT YOUNG MEN

AND THEIR DRAFTING MACHINE

Time was when a plotter that could make

complex shapes and finished drawings

from a mathematical description seemed

to be the ultimate in state-of-the-art ad-
vancements.

That was yesterday.

Now, with an Auto-Trol plotter serving as

an extension of the draftsman, designer,
engineer or scientist they can routinely

generate isometric and trimetric draw-
ings, including vanishing point perspec-
tives, rotate the figure around an axis,
scale down or blowup a drawing and pro-
duce mirror image or reverse drawings.
Once a symbol, circuit, shape or compon-

CIRCLE 12 ON READER CARD

ent has been put into memory, it can be
reproduced anywhere in the drawing as
many times as necessary on command.
Drawings can be produced 20 times
faster than with raw manpower; and they
are virtually perfect every time. But, we
aren’t limited to drafting. The Auto-Trol
plotter can plot contours, verify N/C
tapes, cut strip film and serve as a work-
ing partner in computer aided design.
Auto-Trol systems are modular so you
can start small and expand at an econom-
ical pace.

People such as General Motors, Union
Qil, Bell Labs, Motorola, U.S. Navy, Calif.

Highway Department, U.S. Geological
Survey and hundreds of others are doing
it better and faster with Auto-Trol sys-
tems. Let us help you be magnificent. Call
or write for complete details.

aunto -trol

corporation

AUTO-TROL CORPORATION
6621 West 56th Avenue,
Arvada, Colorado 80002
(303) 421-5670

A SUBSIDIARY OF

EAC

Denver, New Jersey, Atlanta, Los Angeles, San Francisco, Paris (EAC International)



EMR Computer’s Mission-Matched computer
systems are successfully automating chem-
ical plants...biomedical laboratories. ..
chemistry and physics laboratories . . . man-
ufacturing plants....and major veh|cle test
facmtres

Our new 6145 computer does even more| It
re: dily performs data acqunsntlon and anal-
/sis, mformatlon management and labora-

' tory or productlon monitoring and control N
,all at the same time.

EMR Gomputer offers a wide spectrum of
data acquasatnon and control solutions, so
you can solve your problems one step at a
time. For example' you can start w:th a 6135

CIRCLE 32 ON READER CARD

computer with as Ii:ttle as 8K of core_f: . -add
memory as you need it .. . and grow into the

new 6145 with up to 128K of core — with few
or no modnflcatuons o existing programs

- We know that your problems are dynamlc
and changmg That s,w y we design: flexnble

DATAMATION



Price/Performance
Leadership is that
special combination of
engineering excellence,
manufacturing capability
and applications knowledge
that produces precisely the
right product at the very lowest
price—to give you the most for
your money. Sound purchase deci-
7 sions mustbe based onan evaluation
of Price/Performance. In CRT terminal
systems, The Hazeltine 2000 System is
the acknowledged Price/Performance
leader in its class. That’s why, in less than
two years, The Hazeltine 2000 System has
become the accepted System,

the way to cost-cutting
applications in Business,
<> Finance, Government,

Hospitals & Universities.
D[@ LDEEU@@ Ask for a demonstration.
Y eriermmnance.

Computer Peripheral Equipment Greenlawn, N.Y. 11740 (516) 549-8800

EAST. NEW YORK (212) 586-1970 [ BOSTON (617) 588-8700 [J BUFFALQ (716) 8526570 (JEDISON, N.J. (201) 828-5678 [(JPHILADELPHIA (215) 676-4348
MIDWEST: MINNEAPOLIS (612) 854-6555 (] CHICAGO (312) 986-1414 (] CLEVELAND (216) 752-1030

DETROIT (313) 355-3510 0 PITTSBURGH (412) 343-4449 ] ST. LOUIS (314) 862-7261

SQUTH DALLAS (214) 233-7776 [] ATLANTA (404) 458-9360 (] HOUSTON (713) 622-0551 [J WASHINGTON, D.C. (703) 979-5500

IN CANADA: CAE ELECTRONICS, LTD. (514) 341-6780

Yy

the proven System, showing

B: D@Z@H&Um@ Corporation

WEST: SAN FRANCISCO (415) 398-0686 [J DENVER (303) 388-8844 (] LOS ANGELES (213) 479-6800°

~
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GENERAL AND GET THESE GUYS FREE.

math routines, Extended FOR-
TRAN 1V, Extended ALGOL,
Extended Timesharing BASIC,
Real Time Disc Operating Sys-
tem (RDOS), and Real Time
Operating System (RTOS). You
get everything that runs on your
hardware.

Andit’sall free.

Then we’ve got the periph-

September, 1972

erals you need: our new fixed-
head Novadisc, cartridge discs,
moving-head discs, 1nag tape
drives, teletypewriters, CRTs,
A/D and D/A, line printers,
plotters, card equipment, paper
tape equipment, communica-
tions interfaces.

Every device comes inter-
faced and ready tooperate.

CIRCLE 93 ON READER CARD

It would cost a fortune to
buy the software and hardware
development we’ve already done.

Or, you can get it all from
us free.

- Justcontact any Data
General salesman.
He comes free, too.

{» DATA GENERAL

Southboro, Massachusetts 01772

45
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Canyoufind
the aircraft headed
for collision?

[ 2 L5
i 54 ¥ Lad

4

i
4
18
¥
b

The STARAN™ computer helps air traffic con-
trollers achieve better management of controlled
aircraft by automatically tracking all the aircraft
in the sky. With STARAN, reliable ground-based
conflict prediction and resolution is now practical
and economical—no costly equipment is required
in the aircraft. Truly, STARAN is a new computer
tool—available now—to enhance air safety and to
relieve costly congestion.

DATAMATION



STARAN
can.

R-X
i
0

of thinking for air traffic control.

STARAN is an associative array processor—‘a
new way of thinking.” STARAN uses content ad-
dressability to eliminate slow, word-by-word
searches of data memories, and array arithmetic
to process thousands of data streams simultane-
ously.

The STARAN computer has already proven its
capabilities in operation at McGhee-Tyson Airport
in Knoxville. But most important is what STARAN

September, 1972

can do for you. To find out, call Wayne Brubaker,
216-794-3631, or write Goodyear Aerospace
Corporation, Department 911 PPU, Akron,
Ohio 44315.

GOODSYEAR

AEROSPRPACE
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Even where standards

have been long established,
nonconformance seems to be the rule

Flowchart Packages and the

Tempers run high and conversations
become heated on the topic of flow-
chart packages and the American Na-
tional Standards Institute (ANsI) X3.5-
1970 Flowchart Standard.! The cre-
ators and vendors of these software
packages generally give the impression
of being on the side of motherhood,
the flag, and God, and that they are
observing the Standard as far as prac-
ticable. Or alternatively, they deny that
the aNs1 Standard has any significance;
it is what 1BM does that counts, some
of their personnel have told me.

On the user side, each installation
has its own idiosyncrasies. Anything
offered by a vendor that does not
match these, the users in my observa-
tion decry as “nonstandard.” Further,
the users generally defend their prac-
tices as conforming to the ANsI Stan-
dard, or if they do not, claim them as
improvements upon it, or as adapta-
tions of it to their unique conditions,
or as what their computer vendor rec-
ommended, or as common practice.

Clearing the air

In an attempt to reduce contention
and to clear the air, I report here on an
attempt to measure objectively and
quantitatively the extent to which the
output produced by a representative
selection of flowchart packages con-
forms to the ansI X3.5 Standard. Then
I offer some reflections in a positive
vein on the problems that impede im-
proved conformance.

1. ANSI. American National Standard X3.5-
1970 Flowchart Symbols and Their Usage in
Information Processing (New York: American
National Standards Institute, Inc., 1971), 17 pp.
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Background
To make the study reported here, I

solicited the assistance of a number of
vendors of flowchart packages. My ob-
ject was to sample widely from among
the packages that are the most popular
and widely used for flowcharting
coBoL programs. Some of the vendors
elected not to participate; the partici-
pating vendors and packages are cited
in Fig. 1. To help distinguish the pack-
ages, the vendor name has been pre-
fixed. The name AuTODOC Was first used
by F. David Lewis. The wcc-Fcp
package was almost identical in output
to the LOGIGRAM package from CTss.

All of the packages except the Lewis-
AUTODOC-V were run against the same
five coBoL source programs. One each
of these programs was contributed by
the participating vendors, except for F.
David Lewis. To assure getting a “best
foot forward” run, each vendor made
the runs at its own installation using its
own personne).

All of the packages can produce
more than just flowcharts. Their ven-
dors like to tout them as documenta-
tion packages for this reason. Indeed,
their output can serve as a significant
part of program documentation. But as
pointed out elsewhere they do not and
cannot at the present provide all the
necessary elements needed to comprise
program documentation.? Further, in
this paper, the attention focuses on the
flowchart output they produce. For
this reason the packages are referred to
here as “flowchart packages.”

2. See, for example: Ned Chapin, ‘Program
documentation: the valuable burden,” Software
Age, Vol. 2, No. 4 (May 1968), pp. 24-26, 28-30.

All of the packages produce flow-
chart output of the flow diagram type,
not the systems chart type.® That is,
the flowcharts these packages produce
provide a graphic statement of the al-
gorithm used in the program. They do
not show the place of the program in
the overall system or the.relationship
of the program to the rest of the sys-
tem of which a program may be a part.
For this reason, some parts of the ANSI
X3.5 Standard are inapplicable to the
flowcharts produced by the packages.
No comparison therefore was made
and no reflection should be inferred on
those parts of the Standard not specifi-
cally discussed in the comparison that
follows.

Shape and ratio )
The anst X3.5 Standard outlines

needed for flow diagrams are summar-
ized in Fig. 2 (pages 50-51), along with
the shapes and ratios observed for these
outlines in the output from the pack-
ages.

The anst Standard specifies a shape
and a width-to-height ratio for each
outline, except the flowline. Shape and
ratio specifications have been a part of
the Standard since its inception in
1963. They were also retained in the
1970 revision which brought the ANSI
Standard into close agreement with the
International Standard (1s0).

The shape and width-to-height ratios
were'measured for each of the outline
types for each vendor not once but
many times, to see whether or not con-

3. Background information and directions for
producing flowcharts can be found in Ned
Chapin, Flowcharts (Princeton, N.J.: Auerbach
Publishers, Inc., 1971), 179 pp.
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ANSI Standard

sistency was present. As can be seen
from Fig. 2, the shape was well main-
tained but the ratios often varied
dramatically.

When drawing flowcharts with a
computer’s line printer, one must live
with the restriction of eight lines to the
inch vertically and ten characters to
the inch horizontally. Because of these
restrictions, the shape and ratio re-
quirements cannot be met exactly. But
this is no justification for the very wide
deviations from the ratio requirement
observed, or for some of the shape
deviations noted.

As can be inferred from Fig. 2, the
common practice is to make the width
of the outline a constant, given the
type of outline, and then to vary the
height to fit the amount of text to be
written within the outline. In other
words, the vendors have ignored the
Standard’s permission to use outlines
of varying size as long as the ratio be
maintained. Two near-trivial excep-
tions are the pic-AUTODOC and the NCA-
QUICK-DRAW as noted below.

A violation of the aAnsI Standard was

noted in the input-output outline. Rec-
tangles, as used by the APC-DYNACHART
and the NCA-QUICK-DRAW, are specifi-
cally not permitted for that purpose by
the AnsI Standard since both the input-
output outline and the rectangular
process outline are among the basic
outlines. The use of a trapezoid with
the base smaller than the top (a “key-
stone”) was permitted in a previous
version of the Standard.

Process outlines also violated the ra-
tio requirement. No shape violations
were noted for process outlines or for
flowlines. But the later discussion of
direction of flow should be noted.

The annotation outline was another
story. Not one of the packages pre-
sented annotation in a conforming
manner. As can be seen from Fig. 2,
the violations were major.

The connector outline was often a
violation, since the shapes provided
often deviated from the circle specified
by the ansi Standard. The terminal
outline also was characterized by di-
versity and nonconformance to the
Standard. The terminal and connector

by Ned Chapin

outlines have a clearly specified use in
the Standard; the packages did use
some in those ways. But the packages
also used nonconforming shapes. Al-
ternatively, they substituted other out-
lines for situations where the terminal
and connector outlines would have
been appropriate, or they did not use
them at all.

Among the specialized outlines, the
picture was a little brighter. The deci-
sion outline was the diamond with one
exception: the APC-DYNACHART used a
rectangle - with rounded corners—a
clear violation. In order to accommo-
date long wordings, the DIc-AUTODOC
and NCA-QUICK-DRAW provided three
distinct sizes of decision outlines, each
of which individually conforms but
modestly to the ratio requirement. To
accommodate long wording the pic-
AuTtopoc drops the bottom out of the
diamonds, filling the voids thus made
with a column of print—a clear viola-
tion of the Standard.

The preparation outline was not part
of the earlier versions of the ANsI Stan-
dard. This may account for why some

DR
(Applied Datz
-Research

Qutput:
~-Flowchart -
- Cross ref.
‘Source: :
“'Diagnostics

ther

i

DY \

APC (Appli-
cations Pro-
gramming Co.

HAR

LooWCCo
(World
Computer:
" Corp.) R

Fig. 1. Flowchart packages included in comparison.
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FIGURE 2. SUMMARY OF FLOWCHARTER COMPARISON

OUTLINES

Input-Output
Shape
Size Wx H
““RatioW: H
Graphics

Source Wording

Process
Shape
Size Wx H
RatioW: H
Graphics
Source Wording

Flowtline
Forms
Arrowheads
Graphics

Annotation
Shape
Size Wx H
RatioW: H
Graphics
Source Wording

Connector
Shape
Size Wx H
Ratio W : ' H
Graphics
Source Wording

Terminal
Shape
Size Wx H
RatioW: H
Graphics
Source Wording

Decision
Shape
Size Wx H

TRatio WTH o e

Graphics= -

" Source Wording

Preparation
Shape
Size Wx H

“RatioW + H = s e

‘Graphics

Source Wording

Predefined Process
£ Shape ™
Size Wx H
RatioW: 'H
Graphics
Source Wording

Horizontal Striping

Other Outlines
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ANSI
STANDARD

Parallelogram
Any

1.0: 0.67
Any Uniform
Any

Rectangle
Any

1.0: 0.67
Any Uniform
Any

©Two

L, U At Minimum
Any Uniform

R Open Rectangle
Any

1.0:0.67

Any Uniform:
Any

Circle

" Any

1.0:1.0
Any Uniform
Out Match In

Oblong Flattened
Any '
1.0:0.38

Any Uniform
Identifying

Diamond
Any

71.0:0.67

Any Uniform

Any

Rectangle With Points
Any

1,000,867
Any Uniform

Any

V. Stripe'Rectangle
~Any : .

1.0%0.67
Any Uniform
Any

“Closed Outlines ™

Many

ADR - AUTOFLOW

Parallelogram
2.1x08

“1.0:0.38

-/
Some Truncation

Rectangle = -
2.0x {0.4-1.7)
1.0:{0.20+ 0.85)
— | % In Corners
Full

One
L,R,D,U
— 1 VA ><#

Rectangle

2.0x (0.4~+2.3)
1.0: (0.20+1.15)
N .
May Be Successive

Circle, I1BM, Slash, None
0.5x 0.4,0.7 x 0.5,0.7 x 0.3

Circle OK
el /—
Page.Box, Source

Trapezoid, Oblong

1.2%x0.3
1.0:0.25
— /=
Brief

Diamond
1.6x 1.0

1.0:0.64"

*

Cont. In Annotation -

Not Used

V. Stripe Rectangle

2.0x {0.4~1.6)
1.0 :(0.20+0.80)
— | H % In Corners
Full, Page.Box

Rectangles For Decision”

None

APC - DYNACHART

Rectangle

2.4 x (0.3~+2.5)
1.0:(0.12+1.05)
-/

Full

Rectangle

2.4 x (0.4~ 1.5)
1.0: (0.17+0.62)
-1

Omits “Move" Verb

One
None
- |

No Outline

1.9x (0.1~ 2.4)

1.0: {0.05~+1.26)
None

Trunc. After 20 Lines

Not Used

Not Used

Rounded Rectangle
2.4 x (0.3+2.5)
1.0:(0.12+1.04)

*

3 -Omits "IF”, Uses Positives.

Not Used

““Not ‘Used

Not Used

Dumbbell
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DIC - AUTODOC LEWIS AUTODOC - V NCA - QUICK - DRAW WCC - FCP

Trapazoid or Paral, Trapazoid Rectangle Parallelogram
2.3x (0.4~+1.4) 2.1 x _0.9 B o 3.3 x ‘(0.3M* 2._5)_, o 3.3x0.3
10:017-080 10:043 1 10:009-078 10009

f'Fu" Sl specified o E Rl

"Rectangle’ ©Rectangle o
21x(03*11) S e 0,8 *33x(03»4o)
1.0:(0.14+0.52) 1.0:0.53 : (0.09+1.21)
* - . - I — I * In Corners

Full ) Specified Full Full

Pair Horizontal Lines Not Used No Outline Not Used
2.7 x (0.4~ 5.0) 28x(01*23)
1.0: (0.15+1.85) ) (0 04 0 82)

Circle, IBM, Oblong Circle, I1BM (Also Turned) Circle, None Circle, None
0.5 x 0.6, 05x03 06x05 0.6x 0.6,0.5x 0.6
Clrcle OK e “ Circle OK™

iBM Connect., Paral., Triangle ( ) Paral Triangle, ( )
.3x0.3,0.8 sZ‘ojs‘,"j‘.z x 0.9 .3x0.3,08x0.

.0: (0.09-0.75) ,f'1.o': (0.09 + 0.75)
—/*() — % ()
Specified Brief Brief
Diamond (Drop Bottom) Diamond Diamond Diamond

13x0518x0824x(12-'50)21x13 13x1117x1421x18

Rectangle With Points Rectangle With Points Not Used Not Used
2.3x (0.4 +4.6) 20x08
1.0:10.17+2.0) A

 Full, Page-Box Beloy

TNV Stripe Réé'tan‘gle‘ . NotUsed "~ = - V. Stripe Rectangle" L = N:c“);ikUs‘e'dk ‘ :
27 %(0/4+46) 0 e e - 33x06 o sl
1.0 (015*177) 1.0:0.18
* *H
Full, Page-Box Below Full, Page.Box
~Not Used . Subroutine Calls NotUsed " NotUsed
Rectangle, Right Point Rectangle, Right Point None None
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Flowchart
Packages . . .

of the packages do not use it. The
predefined process outline has been
changed in function with the different
versions of the Standard. The ADR-
AUTOFLOW, DIC-AUTODOC, and the NCA-
QUICK-DRAW were capable of produc-
ing the vertically striped rectangle
form. The use they assigned it in
coBoL was for representing the PER-
FORM statement. Using the more mod-
ern versions of the Standard, these
should have been presented in a hori-
zontally striped outline, not in the ver-
tically striped rectangle. The Lewis-
AUTODOC-V and the ADR-AUTOFLOW pro-
vided horizontally striped outlines. The
Lewis-auTopoc-v used them for sub-
routine calls generally, but did not pro-
vide the cross referencing called for in
the ansI Standard. The ADR-AUTOFLOW
used horizontally striped outlines for
decision functions—a clear violation
of the Standard.

Five examples of nonconforming

outline shapes were noted. One already.

cited was for annotation. Another ob-
served only in the APC-DYNACHART was
the use of a dumbbell like a pair of
connector -circles placed astraddle the
flowline, for calling attention to the
succeeding outline as specifying an
ALTER operation, shown in a rectangle
(a preparation outline would have
been conforming).

The third example was the use of a
rectangle with a pointed right end for
program modification (“preparation”)
in the Lewis-auTopoc-v and the Dic-
AuTopoc. This is a usage taken over
from 1BM’s former practice. The fourth
was the use of rectangles for co To
statements in the pic-autopoc. This in
effect resulted in successive connectors
in the line of flow. Fifth was the use of
horizontal striping in the ApPR-AUTO-
FLow for switch functions. The Stan-
dard provides a choice of specific
shapes and conventions for this pur-
pose, and assigns horizontal striping a
different function. - :

Cross references
The packages showed much diver-

sity in their use of cross references.
Both the ANsI and 1so practices are
observed in the examples included.
Sequence numbers assigned to the
source code are at the heart of the way
all of the packages provide for cross
references except the Lewis-AuTopoc-
v, which uses a grid arrangement. Also
for cross reference, the packages show
the coBoL paragraph and section
names on the flowchart. But they dis-
play no consistency on this matter. The
ANs1 Standard does not distinguish
source code sequence numbers from
source code names.” Yet both cannot
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occupy the same space in the flow-
chart. Using both, as all the packages
except the Lewis-autopoc-v do, there-
fore results usually in'a violation of the
Standard, and a diversity of practices
displayed by the packages.

The ansi Standard for some years
has specified that cross referencing by
flowchart location is to be done for
striped outlines. In practice this con-
vention was not observed by the pack-
ages in the manner specified by the
Standard.

Striping

Some observations on striping have
been reported previously in this paper.
The use of horizontal and vertical
striping is not new in the ANsI Stan-
dard, yet none of the packages pro-
duced flowcharts conforming to the
Standard on striping. This, like cross
referencing, was a major area of non-
conformity.

Connector identification

The aNst Standard specifies the
manner of connector identification.
Since connectors were used so loosely
in terms of conformity with the ANsI
Standard, as noted previously, the
connector identification also suffered
—but not as much as the use of con-
nectors itself.

Multiple exits and parallel
operations

The Ansi Standard specifies manners
of representing multiple exit flow paths
when the number exceeds three, and a
way of representing parallel opera-
tions. In practice, with present-day
computers and COBOL, these situations
are rarely encountered. The five test
programs did include an instance of
the multiple paths. None of the pack-
ages handled it in conformance with
the Standard. The test programs did
not include any instances of parallel
operations.

Flowlines

The Standard specifies an open ar-
rowhead for use on flowlines, and this
can be approximated on line printers.
The Standard requires the use of ar-
rowheads to indicate flow direction if it
would be otherwise ambiguous, or if it
deviates from the usual top to bottom
and left to right. All of the packages
deviated from the Standard on arrow-
heads.

The Standard clearly specifies a
means for indicating joining flowlines,
for indicating crossing flowlines that
do not join, and for avoiding crossing
flowlines. Some packages, such as the
APC-DYNACHART and the DIc-AUTODOC,
never cross flowlines. Others, such as
the NCA-QUICK-DRAW, rarely cross flow-
lines. The ADR-AUTOFLOW and the Lew-
is-AutoDpoCc-v both often cross flow-

lines. But all the packages with crossing

flowlines fail to do it in the manner
specified by the Standard.

- The ADR-AUTOFLOW, and to a lesser
extent the NCA-QUICK-DRAW, illustrate
another nonconformance with the
Standard. When the amount of word-
ing to be placed within an outline ex-
ceeds some given amount, rather than
use a larger size of outline or truncate
the wording the package continues the
wording in a subsequent outline or in
an annotation outline. Since the Stan-
dard specifies a means of changing the
outline size, breaking the wording
across outlines becomes a violation.

It is my impression from talking
with package vendor personnel, from
studying the flowcharts produced by
the packages, and from talking with
the users, that some of the violations of
the ansi Standard arise from inertia or
the blind following of prior practice.
Some arise - from ignorance of the
Standard. Some arise from willful de-
liberate action. And some arise as a
matter of vendor convenience. A brief
look at each may clarify these com-
ments.

An example of inertia or the blind
following of historical practice is the
perpetuation of outline shapes used by
computer vendors. One example is the
off-page connector outline used by
1BM. Some of the packages, such as the -
ADR-AUTOFLOW, have carried this out-
line over into their output.

Yet the Standard provides a connec-
tor outline and provides a means of
cross reference to enable the user to
distinguish whether or not it is on-page
or off-page. It can well be argued
therefore that since the Standard has
provided something for the function,
the 1BM off-page outline is a violation
of the Standard. In addition, some of
the package vendors, such as in the bic-
AUTODOC package, are able to designate
by their use of the connector identifi-
cation whether or not something is on-
page or off-page in a manner that
conforms with the Standard. (The pic-
AUTODOC’s use of the IBM connector it-
self is redundant.)

A good example of ignorance of the
Standard is, surprisingly enough, the
ratio and size requirements. The ratios
have been a part of the Standard since
1963. The Standard’s use of ratios with-
out tolerance ranges follows in the-
tradition of ratios used in other stan-
dards for graphic material as, for ex-
ample, in some of the standards for
electronic graphics. To accommodate

. different amounts of wording, and

different amounts of space available,
the Standard permits the use of any
size of outline, as long as the ratio,
shape, and general orientation of the
outline is preserved.

Yet, in talking with some of the
creators and maintainers of these
packages in their own shops, I have
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been frankly surprised at the ignorance
of the Standard they show. They gen-
erally cannot answer the question
“What is the ratio specified for this
outline by the Ans1 Standard?” nor do
they have available a reference source
that they can turn to. Many shops had
no copy of the ansr Standard available
for use of their package writing or
maintenance personnel. Often they
could not cite a location in any publi-
cation they or their employer had
where they could find detail on the
Standard.

When the designers of the packages
do not know the Standard it is difficult
for them to make their packages con-
form to it. This ignorance of the Stan-
dard is perpetuated by the very high
cost per page ANsI asks for the copies
of the Standard, by the severe restric-
tions ANsI places upon reprinting the
Standard’s words or figures in a pub-
lication (you notice none in this paper
for that reason), and by the failure
thus far of professional associations
(such as AcM, DPMA, AFIPs) and pe-
riodicals (such as DATAMATION) to re-
quire all of their authors to use the
Standard.

Willful nonconformance to the
Standard is not hard to find. The most
common source of this comes from the
discrepancies between the aNst Stan-
dard and the practices followed by 1BM
in the past and currently in flowchart-
ing. The package vendors argue that
approximately 70% of the computer
users (their prime market) have been
exposed to and indoctrinated in the
1BM way of doing things. They believe,
if they wish to sell to this market, they
should follow the 1BM practices, irre-
spective of whether or not they con-
form to the ansI Standard. Guesses
about market acceptance are the crite-
ria, not conformance to the Standard.

IBM’s publication in 1969 of a new
template (X20-8020-1), which in-
cludes as a subset the ANsi Standard
outlines, would give less fuel to this
argument than existed in the past—if
the package vendors would revise their
programs to match. However, the new
iBM template provides three outlines
which are not part of the ans1 Stan-
dard: keying, transmittal tape, and off-
page connector. The idea of giving the
package user. a choice has been tried:
the pic-auTopoc offers the user a
choice of 1BM practices or not, for
example.

The convenience of the vendor is
also an important influence affecting
conformity with the ANsI Standard.
One example is the use of source code
sequence numbers in the flowchart.
Another example is the common ven-
dor practice of making outlines have a
uniform width and variable height, and
thus violate the ratio requirement.
Using outlines of all one width is con-
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venient for the package creator. Then
he simply varies the vertical dimension
to accommodate the wording he de-
sires to put in the outline.

Is this really a significant conve-
nience to the vendor or creator of the
package? The mathematical knowledge
necessary to calculate the length and
width of an enclosing outline, given the
ratio, is elementary and is widely
known. Also, it is easy to calculate the
area needed as a minimum to be en-
closed within the outline, and the
length of the longest line of wording,
simply by parsing and counting the
characters chosen to be printed within
the outline. It then becomes relatively
simple to calculate the outline width,
center, and height, given the limita-
tions of the printer, to approximate
closely the ratio requirement. Further,
it is not difficult to center the wording
within the outline as is done in the ADR-
AUTOFLOW, or to justify it as is done in
the APC-DYNACHART.

Where then does the complication
come? The complication comes in the
allocation of page space. The typical
package designer likes to visualize a
page ruled off into a fixed number of
uniform vertical columns. As long as
the outline width stays within the mar-
gins of the imaginary column, no prob-

lem exists. But when the width of the -

outline exceeds the space provided in
the imaginary column, then the outline
begins to infringe upon the space for
outlines in the adjoining columns. For
columns on the sides of the page, this
may be an absolute limit. If they are in
one of the center columns, then only
smaller outlines can be placed in the
adjacent column, or flowlines only will
have to be used to pass the bulge in the
other column.

But how serious a practical problem
is this? The real question arises as to
how much wording is to be placed
within the outline. In practice, the out-
lines requiring the largest amount of
wording are annotation outlines, pro-
cess outlines, and decision outlines—in
that order. Annotation outlines should
always be set to the side of a line of
flow anyway, following the practice
indicated by the ANs1 Standard. Hence,
they should be already occupying
space in an adjoining column. The im-
pact of these on the allocation of page
space is direct and obvious in the
common instance—and cuirently ig-
nored by the vendors.

For process and decision outlines,
however, the picture is far less clear,
and the problem is at its worst for
coBoL. Long decision wording can
often be parsed to break the decision
into a group of distinct separate deci-
sions. For the process outlines, by con-
trast, long wording normally arises by
combining in one outline more than
one operation. Parsing the wording to

provide fewer operations within the
outline can often have the effect of
reducing the amount of wording to be
accommodated in any one outline, and
thus of reducing the outline size
needed. It would be far more difficult
to substitute shorter wording for the
verbatim coBoL wording.

Conclusion

The flowcharts produced by the
packages compared here generally use
the shape of outlines appropriate for
the operation, as indicated by the ANsI
Standard, although even there some
exceptions were noted. The packages
also conformed well to the Standard on
the direction of flow. But on most
other points, nonconformance was the
rule. Annotation was not in confor-
mance, and ratio, connector, and cross
reference practices were commonly
not in conformance with the Standard.

Each of the packages lacked con-
formance with the Standard in differ-
ent ways. Each of the vendors, in a
desire to differentiate their packages
and gain a competitive edge, may feel
that producing ANsi Standard fiow-
charts would blur their competitive ad-
vantage. Can they best compete by
nonconformance with the Standard?
But is the welfare of the vendor the
main issue? How about the package
user? Maybe the real question is “Does
the user want packages that produce
flowcharts meeéting the anst Standard?”
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It now appears that

an international standard for cassettes

will be officially adopted

The New

Cassette Standard

Despite the paper-rattling by 1BM over
the last few years regarding a tape pack
that—with 1BM’s muscle behind it—
would become a de facto standard, the
computer industry does have a new
draft international standard for cas-
‘settes.

The X3B1 Committee of BEMA
(Business Equipment Manufacturers
Association), the computer industry’s
input to ANSI (American National
Standards Institute), is now voting
on adoption of the proposed EcMA
(European Computer Manufacturers
Association) Standard for Interchange
of Data on Cassettes.

The new draft standard (available
by writing to the author*), picks up
where the old Philips standard—which
covered only the outside physical di-
mensions of the cassette—leaves off. In
addition to size, it calls out recording
density (800 bpi), cyclical-redundancy-
check character (crcc), recording
mode (phase encoded), 2 tracks one at
a time (side A and side B), tape length
282 feet minimum, inter-record gap
(minimum of 0.7 inches, maximum of
19.7 inches), and format (8 bits per
character with preamble and post-
amble for each record).

For the cassette user—whether he
plans to interchange data with some-
one else or not—the new draft stan-

*C/o Cipher Data Products, 7655 Convoy Ct.,
San Diego, CA 92111.
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dard offers a number of advantages in
system implementation, performance,
reliability and cost.

The first advantage to the user is
that the new draft standard will make
his choice of cassette drives easier. In-
stead of attempting to determine the
relative merits of 550 bpi vs. 800 bpi, or
one-track phase encoded recording vs.
two-track NRzI recording, the user can
evaluate the characteristics that relate
directly to his specific application:
What is the data transfer rate? Is the
transport convenient to operate? How
easily will it interface with my system?

With an established standard, prod-
uct designers can produce cassette pe-
ripherals knowing that these will not be
made obsolete by a new format.

For example, a product requested by

many cassette users is a cassette-to-.

industry-compatible-tape converter, to
permit communication with the com-

puter center. Before the draft standard |

existed, the design engineer had to
tailor the product to a specific manu-
facturer’s format and thereby limit his
potential market. With the standard, a
general-purpose system can now be de-
signed. With its greater market poten-
tial, its price will be lower than the
semicustom product.

Other obvious products meeting
these same criteria are keyboard-to-
cassette encoders for entering pro-
grams onto cassette tape, off-line cas-
sette printers for remote printing or

by William W. Otterson

used to conserve cpu time, and data
loggers utilizing cassettes for the

- output.

Design engineers will now be able to
concentrate on developing products
within the standard.

Instead of trying to double the den-
sity, the engineer will work to double
the tape speed. Instead of trying to
reduce the inter-record gap, he will
work to reduce start-stop times. In-
stead of trying to redesign the cassette,
he will work on making the transport
simpler and more reliable. -

The analogy to the history of the
industry-compatible 12" tape drive is
obvious. By concentrating their efforts

* on speed, designers of minicomputer

tape decks have been able to increase
speeds to 75 ips on a $4500 tape drive
—unthinkable only a few years ago.
Unquestionably, cassette drives will
similarly increase their tape speed from
a current 24-30 ips to 48 or 64 ips.

Interchangeability »
Cassette users have been plagued by

a lack of interchangeability of cassettes
from drive to drive, in some cases even
when the drives were from a single
manufacturer. The new standard' as-
sures that if its specs are met, there will
be no such problems.

The pressures for low-cost cassette
drives were so great when they were
first used that some of the early drives

“were simply converted audio decks.
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Poor early reliability almost killed the
cassette as a usable magnetic record-
ing device for minicomputers, termi-
nals, etc.

The stringent requirements of the
new standard for good speed control,
tracking and. recording will weed out
the lower quality drives on the market.

The standard also does away with
the fear of getting locked into a single
manufacturer or having your.system
made obsolete by new, noncompatible
equipment.

However, present users of equip-
ment that does not meet the new stan-
dard are faced with a dilemma if they
need additional units. Should they
convert now, or prolong the agony by
ordering another noncompatible sys-
tem? The equipment manufacturer is
faced by the same problem: when
should he obsolete his present line of
equipment?

The shakedown to convert might
take a year or so, but steps have al-
ready been taken by some manufac-
turers. If their equipment meets the
new standard’s specifications for bit-to-
bit spacing, phase encoding, track posi-
tion, inter-record gap, etc., the manu-
facturers are converting now and pro-
viding update Kkits to retrofit installed
tape drives. (Where the equipment
does not meet the stringent new re-
quirements, there is a great deal of
gnashing of teeth and redesign going
on.)

Future of cassettes
Cassette drives should follow pretty

much the same pattern that was estab-
lished by industry-compatible 12" tape
drives. There will be a short shake-
down period, then the user will have
his choice of a greater number of types
of equipment from several manufac-
turers, all of the equipment with better
performance, reliability and price than
before the standard was adopted. O

Mr. Otterson is president of Cipher
Data Products and was previously
vice president at Standard Computer.
Prior to that he was a marketing
executive at IBM for 12 years. He
has an MBA from Stanford Univ.
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Save time.. .money.. .trouble...

Lease your Teletype equipment
from RCA...

Model 33ASR (with tape perforator
and reader) $50 per month.

Model 33KSR (send/receive)
- $37per month.

- Immediate delivery in any quantity.
- Includes nationwide maintenance
service by RCA's own technicians.

Call or write nearest office: RCA Service Company
A Division of RCA, Technical Products Service

Bldg. 204-2 43 Edward J. Hart Rd.
Camden, N. J. 08101 Liberty Industrial Park
Phone: (609) 963-8000 Jersey City, N. J. 07305

Ext. PY-4129 Phone: (201) 434-2318 (N.J.)

3310 South 20th Street {212) 732-9494 (N.Y )
Philadelphia, Pa. 19145 7620 Gross Point Road
Phone: (215) HO 7-3300 (Pa.) Skokie, I11. 60076

(609) WO 3-2043 (N.J.} Phone: (312) 965-7550

1778 Marietta Blvd., N.W, 2711 lrving Blvd.
Atlanta, Ga. 30318 Dailas, Texas 75207
Phone: {404) 355-6110 Phone: {214) ME 1-8770

5121 W. 161st Street 1501 Beach Street
Cleveland, Ohio 44142 Monztebello, Calif. 90640
Phone: (216} 267-2725 Phone: (213) 685-3092

RGA

CIRCLE 95 ON READER CARD

SPEED PROCESSING
with “ON-SITE"” PUNCHING
of SOURCE DATA

MODEL 2600—-00
Instead of using hand written source data which must go to

keypunching before entry,
- T hano o o '
WRITTEN S s

DATA o

yoﬁ cah puﬁch source data 1nto cafds 'at ariy reindte ldcatioﬁ
using the Wright Punch. These cards can then go directly to
data entry.

PUNCHED
SOURCE
DATA

Find out how this remarkable, inexpensive yet reliable pre-
cision portable card punch can help you to speed data flow,
reduce keypunch bottlenecks and save money. Circle readers
service number or write to Electromechanics Department,
Wright Line, A Division of Barry Wright Corporation, 160
Gold Star Boulevard, Worcester, Massachusetts 01606.
electric) for punching Hollerith type

holes into plastic tabulating, credit, ID

able. OEM and Dealer inquiries invited. =
CIRCLE 96 ON READER CARD

Other models available (manual and W
and badge cards. Special versions avail- O&U LINE
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The NCRCentury 300,

our biggest and most advanced
computer,means more power
toyou, forless.

¥ Expusn

'y ¥

The NCR Century 300, the ““Big Brother" in the
NCR Century family, is a powerful computer sys-
tem. It's designed to handle big jobs for com-
panies that need more computer power. There
just aren’t many information processing jobs
around, scientific or commercial, too big for it to
handle.

The “300’s" combination of sophisticated soft-
ware and powerful hardware allows big users
the kind of real-time / multiprogramming through-
put they can appreciate. Here's a system with
plenty of power for satellite computers to draw
on. And with modular peripherals and memory
designed for almost unlimited expansion.

Big as it is, the NCR Century 300 provides a



better return on every dollar invested than any
comparably priced system in the industry.

One reason why is reliability. The 300" utilizes
the most advanced concepts in hardware and
software architecture. Combined with highly effi-
cient and proven peripheral units, the result is
that system performance, processing power, and
reliability surpass competitive systems. Including
many higher priced systems!

Another reason is because the big 300"’ uses
standard industry languages, with compilers, op-
erating systems, utilities and applications soft-
ware already written and tested. And in operation
right now in Financial, Government, Distribution,
and various other industries.

Ease of operation and control is still another
reason for looking into the big “300.” A combina-
tion CRT and thermal printer console provide the
operator instantaneous, complete instructions.
And, it allows rapid response to program require-
ments to insure maximum control and awareness
of all on-going programs and systems.

Investigate the NCR Century 300. You'll see
how you can take advantage of more power, more
speed, higher reliability and unlimited expandabil-
ity. For less cost than you may think!

For the specifics about “Big Brother,” and
how it can go to work on your biggest information
jobs, call your local NCR office. Or, contact NCR
EDP Products and Systems, Dayton, Ohio.

CIRCLE 37 ON READER CARD

Computers &Terminals



Announcing faster memory, more expensive
processors, cheaper disc systems, and the
death of the 370/155 and 165

IBM’s

Virtual Memory 370s

On August 2, 1972, 1BM propelled it-
self into a new chapter in its history.
With an announcement framed in un-
characteristically bold language, the
company simultaneously redirected its
product line, increased the capabilities
of some of its installed products,
showed off a new memory technology,
killed the two-year-old 155 and 165,
reduced prices, and took a strong swipe
at that part of its competition that it
considers parasitic.

IBM’s announcement confused many.
Part of the confusion stemmed from
the fact that there were dozens of
new products and features hidden un-
der one cover, including: four proces-
sors (the 155 II, 165 II, the 158 and
168), a combined disc and controller
(the 3333), three integrated disc con-
troller features, and four bundled op-
erating systems (Dos/vs, 0s/vsl, 0s/
vs2, and vMm/370),

The common denominator of all the
releases was that they were designed to
make virtual memory work cost effec-
tively on the 370s.

Virtual memory is not new. It was
released at least as early as the Bur-
roughs 5000 processor in 1961, and
has been used since by other computer
manufacturers, including Rca and 1BM
itself. Basically, it gives the program-
mer the ability to use the real memory
attached to his processor as if it were
much larger than it actually is. The
concept relies on a backing store, like
disc subsystems, which the virtual
memory operating system uses to tem-
porarily hold those parts of a program
which are not currently being exe-
cuted.

The complicated part of any such
memory organization is keeping track
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of what part of the program is in real
storage and what part is on disc. 1BM
does this through a feature called DAT,
or Dynamic Address Translation. DAT
requires some extra registers and logic.
In planning ahead, 1BM built most of
the DAT requirements into the 370/135
and 370/145, so those machines will
get the new feature free. 1BM did not
build the extra hardware into the 155
and 165, so converting them is quite a
job (and a terrific expense on pur-
chased machines). The new machines,
the 158 and 168, will come with that
hardware too, of course. In other par-
ticulars they are much like the 155 and
165 which they replace.

What the user realizes from the
change-over is not only the ability to
address up to 16MB of memory in a
single program, but also of running
more jobs at a time, and of dedicating
partitions or regions to specific applica-
tions without necessarily tying up real
memory. He can always keep a parti-
tion open for priority runs, although
that partition may have zero memory
when not being used. Similarly, the
user can have a region for systems
development, and he can even run a
completely different operating system
in that region than he is using for
production work.

IBM claims that the change-over
from an existing operating system to
one that is built for virtual memory
“will be no more difficult than imple-
menting a new system level.” That’s
good news, as is the fact that no user
program conversion is required. Object
decks and old Jcr will run without
alteration in almost all cases.

The first of the compatible operating
systems is DOs/vs, a control program

by R. A. McLaughlin,
Associate Editor

that comes as a surprise to those of us
who expected 1BM to drop DOs except
under emulation. To become available
in mid-1973, the new DOS runs on any-
thing up to the 158 (except for uncon-
verted 155s).

pos/vs will divide real memory and
back-up store into 2KB “pages” within
64kB “segments” to support the on-
demand paging that I1BM’s virtual
storage concept requires. User pro-
grams can have as many 2KB pages of
real memory as they can keep active,
although those pages will not be con-
tiguous. Pages which go idle for a
moment may be swapped out until they
are addressed again by the user code.
The other operating systems, of course,
work similarly, relying heavily on hard-
ware for the dynamic address transla-
tion and transparent page swapping.

pos has been enhanced with two
more partitions, a relocating loader,
and multitasking of 15 tasks instead of
12. It also gets an upgraded version of
the poweR Type III spooling program
as a standard feature.

Also included is a new disc access
method called vsaM, which replaces
ISAM. VSAM provides improved record
handling functions, especially for over-
flow records and batch updates. More
important, it is said to be ‘“the first
truly device-independent access meth-
od” and the first.one to provide true
data portability across operating sys-
tems. (Watch for vsaM’s data set shar-
ing capability to be used in later data
management program products.)

All of the new operating systems use
vsaM, but an 1sAM compatibility inter-
face is provided so that programs writ-
ten to access ISAM files can access vSAM
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files instead. There will also be a utility
for converting 1saM files.

Enhanced OS/MFT and MVT
os/vsl, available now for systems
with 148kB and the dynamic address
translation, is a replacement for
0s/MFT. The new version, in addition
to its virtual memory capability, pro-
vides a thing called Job Entry Subsys-

tem which is a revision of Hasp. It
replaces the MFT writers and readers
and has a Remote Entry Services func-
tion for jobs coming in over binary
synchronous lines. As with MFT, vsl
handles up to 15 jobs in fixed parti-
tions. As with Dos/vs, it swaps 2KB
pages back and forth between real and
back-up memory.

0s/MvVT was capable of running up

to 15 jobs. 0s/vs2, its replacement,
can run up to 63. vs2 does not get the
Job Entry Subsystem used in vsl; in-
stead it gets HasP, which is an option
just as it was with MvT. vs2 also uses
4kB instead of 2KB pages. Available
in the fourth quarter of 1972, it runs
on 384kB 145s and up.

Two questions must be asked about
the new operating systems. First, given

o

Management Summary

Although virtual memory allows a programmer to disregard
his memory usage, such disregard will still lead to inefficient
memory and cpu usage.

Most programs need no conversion, even in control cards,
but restructuring them should improve their performance.

A single program can now address up to 16 megabytes of
memory; but for efficient processing, the amount of real
memory must be balanced with the amount of virtual mem-
ory.

Many of the artificial restrictions on the use of partitions or
regions have been eliminated; this should facilitate the de-
velopment of new applications.

The new virtual memory operating systems are compatible
with their older counterparts.

The new operating systems enable a site to check out one
operating system while running production work under an-
other. . i

370/135 and 145 users can have the virtual storage facility
immediately, and without charge.

Sites renting 370/155s and 165s should consider trading
them in on 158s and 168s to get the virtual storage facility,
a probable increase in performance, and a possibly lower
rental.

Owners of 155s and 165s can upgrade to 155 lis and 165
lls, but at a cost of $200,000 and $400,000 respectively;
the model lis will not get the faster semiconductor memory
or other performance upgrades.

2 e A IF
The model 158, a replacement
for the now-retired 155, comes
with a light pen console. Oddly,
the 165 replacement can't have
the toy.
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Virtual
Memory 370s

the same mix of jobs, will they run fast-
er or slower than the older systems?
Second, do they require more real
memory?

The speed question depends heavily
on the job mix and on how much
tuning a user had done with his old
system. It is safe to say that the paging
mechanism built into virtual memory
management makes for better memory
allocation and hence more efficient
multiprogramming. Undoubtedly users
will have to consider how to modular-
ize their programs to make them run
really efficiently, especially so that the
operating system doesn’t have to thrash
around moving the same code back
and forth from disc.

As far as main memory require-
ments are concerned, the virtual mem-
ory operating systems are bigger, but
not much. As mentioned, virtual
memory systems can be run on even
the smallest 135. But for comparison, a
stripped vsl system might take 64K,
while its MFT predecessor got by on a
40K nucleus. Since the subsystems and
utilities are virtually (no pun in-
tended) unchanged, the 24K would
represent most of the difference be-
tween 'vs1 and MFT residency.

Beyond that, subsystems, compilers,
and utilities can be paged, too, al-
though they may not yet have been
optimized for swapping. So fitting one
in should be no big problem.

An operating system's operating
system

A fourth systems control program
was introduced, but it wasn’t called an

operating system. Instead it is called
Virtual Machine Facility/370. It rep-
resents a higher level of software than
does an operating system. Its function
is to allow the multiple operating sys-
tems to run concurrently in the same
machine, for example setting up a pos
virtual machine for one user and maybe
an 0s/vs2 machine for another. It will
probably be most used for checking
out a new system level while running
production under an old one.

The hardware .
It takes more than compatible oper-

ating systems to run virtual memory
effectively. Fast direct access storage
devices are required plus some facility
to rapidly move chunks of data or
program from memory to those de-
vices. With the 370s there are two
kinds of storage to consider, the 2305
disc and the 3330 disc pack subsys-
tems.

On the 1335, 145, 158, and 168 there
is also fast semiconductor storage for
that program swapping. That is not true
of the older core-based 155s and 165s.
Sites with rented 155s and 165s will be
expected to simply trade them in for the
faster plug-compatible replacements. A
modification is available for customer-
owned 155s and 165s to make them
capable of handling virtual memory,
too. However, the modification consists
of the hardware required for pAT and
a lot of rewiring, but does not include
replacement memory.

Most 155 and 165 owners will look
long and hard at their need for virtual
memory before they order the up-
grades to make their machines mod
ITs. 1BM has tagged those modifications
with out-of-sight prices. It will cost
$200,000 to upgrade a 155 to a 155 II,

$400,000 to take a 165 to a 165 1.
The work may be extensive, but the
pricing seems to be a slap at people
who refuse to rent. After all, $200,000
is enough to buy three or four
System/3s; and $400,000 will almost
get you a 370/135 cpu and memory.

Even after the changes have been
made to them, the mod 1nm machines
will not be competitive with the 158
and 168. Not only are the newer ma-
chines faster, but for large memory
configurations they are also cheaper.
For all practical purposes, 1BM has re-
tired the old numbers.

IBM says the 158 executes instruc-
tions at a rate from 20 to 40% faster -
than a similarly programmed and con-
figured 155. Part of its improved per-
formance can be traced to its new
n-channel Mos memory technology,
which permits 16-byte accesses in
1,035 nsec—twice as fast as the 155. It
features 8K bytes of reloadable control
store where the 155 had none. It also
sports free emulators and free extended
precision arithmetic; the latter should
make it more attractive to scientific
shops.

The 158 also has five groups of im-
proved instructions, including: multi-
ply, move, shift, pack/unpack, and
convert. .

A typical small configuration of the

. 158 was quoted at $49,500/month or

$2,300,000 purchase. For that the user
gets: 512kB of MoS memory, one 3505
card reader, one 3525 punch, one
3211 printer, one 3333 disc/disc con-
troller, three 3330 dual-spindle disc
pack drives, six 3420 tape drives, and
the integrated storage controller re-
quired to make the 3333/3330 combi-
nation work. Deliveries begin in the

Processor and Memory Monthly Rentals

‘MemorySize 185
, 0 - $19,980
~ 512KB '$26,030
- 1MB $32,570
. 2vMB $46,840
R SR e
g $35,640
IMB $47,745
  32,1\/||‘3  . $60,500
3vB $73,580

| 4MB e not
' available

Disc Subsystem Monthly
Rental‘Differences* ‘

158 9% of ‘Chay‘nge‘ ) ) o . o
- . - CPU No. Packs  “Savings”
* o, | .
$30,700 up 54% 135 28 $1383
$35,900  up10% 145 . 28 $ 923
$41,100 down 12% 10-16 $2996
o o - 158/168 28 (up $127)
e " swocha e 1016 $1946
18-24 4019
$48,600* up 36% ¥ :
' $6092
$53,800 up 13% o
$59,000 down 2% .
 $64,400 down 12%

$69,600 —_

*estimated; not actually available

26-32

*These figures represent the dif-

ferences in rentals between 3330
disc subsystems using existing
3830 1 controllers and similar
configurations using the inte-
grated storage controllers, 3333s,
and 3330s.
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second quarter of *73.

Memory on the 158 can be added in
512K blocks up to 2MB, so a big con-
figuration might include the 2MB
memory, two card readers, one punch,
two printers, four 3333s, 12 3330s, 16
tapes, and the 1sc. Such a set-up would

run $85,000/month, or $3,700,000 on.

purchase.

The pricing

At first glance the pricing seems
straightforward. It isn’t. First, the Cost
of the systems to the user has been
shifted from the memory and discs into
the cpu and its integrated controller.
The price is up from $26,030 for the
155 cpu and 512K to $33,300 for the
158 and 512K, an increase of 24%.
Given the fact that the memory is now
far less expensive, at $2600 for 512K
compared to $6000 for core and $5260
for the 135/145 bipolar, this means
the naked cpu cost has gone up an
incredible 54%, as close as we can fig-
ure.

And yet, in the big configuration
comparison, the 158 cpu and its com-
plement of 2MB of memory costs 12%
less than the 155 with 2mMB. :

This kind of pricing can’t do very
much for BM revenues, but it may
drive independent memory suppliers
up the wall (or out of business).

The big machine

The same pricing and performance
games are played with the 168. Al-
though this machine does not benefit
from an improved instruction set, it
reportedly executes instructions 10-
30% faster than a similarly pro-
grammed and configured 165. A big
part of its boost comes from having a

-

Four n-channel MOSFET (Metal-Oxide-Semiconductor Field Effect

dual bus into the memory controller,
making for aggregate data rates in the
16MB/second range rather than the 8-
9mB/second quoted for the 165. The
168 benefits from an improved buffer
algorithm and a memory access of 32
bytes in 800 nsec (compared to the
165’s 2,140 nsec).

The 168 ranges in price from a low
of $93,000/month for the cpu with
IMB of memory, a selector channel, a
multiplexor channel, a block multi-
plexor channel, a 3333, three 3330s,
two card readers, two punches, two
printers, and ten tape drives. For that
gear, a purchase price would be
$4,200,000. Availability is scheduled
for the third quarter of next year.

A full-blown 168 would go for
$170,000/ month or $7,300,000 if it
included one selector, two multiplexors,
two block multiplexors, four 3333s,
twelve 3330s, three readers, two punch-
es, three printers, and 32 tapes.

As with the 158, more of the price
of the 168 is in the cpu (it’s gone up
36% over the 165 price) and less in
the memory. A 3MB 168 is actually
12% less expensive than a 3MB 165.
The 168 can go to 4MB, too, as opposed
to the 165’s top of 3MB. (This in itself is
strange, since you should be able to do
more with less memory under a virtual
storage system, but 1BM admits “there
is no substitute for real memory.”)

The pricing of the memory is only
one part of what the independents are
stirred up about. Another is that 1BM
has doubled the minimum storage
available with the 158 and 168 com-
pared to that of the 155 and 165. (The
numbers have gone to 512kB and
1MB, respectively.) And the mini-
mums are built into the cpu frame.

Transistor) chips the size of the two shown here provide the same
4K bits of storage as the core plane in the background. The chips run
at twice the speed for half the price.
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These actions will cut down on the
amount of memory that can be sold as
add-on.

Still another part of the indepen-
dents’ problem comes from the new
products and new prices announced in
support of the 3330 disc pack subsys-
tems. For starters, 3330s can now be
attached to 370s in two new ways,
both cheaper than the existing 3830 I.
The first way is through a 3830 II
controller, which is not only $375 per
month cheaper but can handle twice as
many 3330 dual-spindle drives as the
3830 I. The 3830 mod II cannot be
used alone, however. It requires that
the first dual-spindle drive of every
four attached to it have some control
functions. Hence the introduction of
the 3333, which is a dual-spindle drive
with some control functions. The 3333
runs slightly more than a stock 3330
($1627/month vs. $1300/month), but
the resulting subsystems can be much
less expensive.

With the integrated storage control-
ler (1sc), even the 3830 II can be
dropped on the 135, 145, 158 and 168.
This feature is variably priced, ranging
from $700/ month on the 135 (where it
is called an integrated file adapter, or
IFA, since it performs some channel
functions, as well as control functions)
to $1150/month on the 145 and
$2200/ month on the 158 and 168.

Overall, the price of disc support
can drop substantially in almost all con-
figurations, but the pricing clearly fa-
vors the bigger ones. Theoretically, up
to $6092/month could be saved by
using the 1sc on a 158 or 168 with 32
spindles (instead of the old 3830
1/3330 combination). Even on a 135
with two spindles, the user can realize
a $1383/month savings with the IFA.

This kind of reconfiguration and
pricing is great for the user, but it hits
the independent disc drive supplier in
two ways. First, he can no longer ex-
pect to sell a full-blown controller, as
1BM has pulled some of the functions
into the cpu. Second, he must redesign
to match the new interface, and that
can be costly.

In the final evaluation, 1BM will
come out of this with a firm platform
for launching. itself into data base
management and teleprocessing appli-
cations. The users should come out
with more power or more capabilities
for the same or less money. The inde-
pendents, on the other hand, may sim-
ply come out with less money. (For
initial industry reaction to the an-
nouncement, see the News in Perspec-
tive section in this issue.) O

Contributors to this article included:
DATAMATION staff members Edith D.
Myers, Michael Cashman, Dave Gard-
ner, Ed Yasaki; and Lowell Amdahl,
DATAMATION’s technical adviser.
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By judicious use of data compression
techniques, this installation has
realized clear savings of $10,000 a month

Data

Compression for

Large Business Files

Data compression is of interest in data
processing because it offers cost sav-
ings and the potential for increased
capacity in mass storage devices,
channels, and communications lines.
This paper will review compression
techniques as they apply to business
data files and describe an implementa-
tion of data compression on a business
type drum file under severe constraints
of core space, execution time, and
compression requirements.

Definitions

A compressor is a software routine
or hardware device which accepts a
string of bits or characters of data and
transforms it into a shorter string. A
decompressor is a routine or device
which transforms . the compressed
string back to its original uncom-
pressed form. Compression ratio or
figure of merit (1)* is the measure of
degree of compression expressed by the
fraction:

Length of Original String

Length of Compressed String
A variety of data design techniques

*See corresponding number in reference table at
end of article.
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resemble cofpression; however, they
are not included in the above definition
since they are applied at the time the
data record is designed, and not inside
a hardware or software “black box.”
These data design techniques include
header-trailer  techniques, packed
fields, dual purpose fields, decimal to
binary conversion, abbreviating or de-

by Stephen S. Ruth
and Paul J. Kreutzer

to which they will apply, it is worth-
while to examine some general charac-
teristics of business data files.

Fig. 1 is a fictitious but hardly un-
typical customer order record. The
most conspicuous feature of this
record is the large percentage of zeros
and blanks. The prevalence of the de-
fault or null characters, zero and

CUSTOMER-NAME

. ITEM-NUMBER

. DESCRIPTION
QTY-ORDERED
QTY-SHIPPED
AMOUNT-PAID
AMOUNT-DUE
CREDIT-TERMS
DANGER-CODE
SPECIAL-HANDLING-CODE

SOONOTALN =

-

JOHNDbSMITHbbbbbbbbbbb
123456
STRIPEDbSOCKSbbbbbb
00002

00000

bbbbbbb
b
(o]

Fig. 1. Typical customer order record.

vising coded values for individual data
elements, field differencing, etc. Data
compression may take place indepen-
dently of and in addition to field level
data coding and other space-saving
data design techniques.

Business data files
Since compression routines are de-

signed specifically for the type of data

blank, is not necessarily a result of
poor data design. They occur because:
1,3,4,6 Space must be allotted for
a maximum sized value,
but the value which actu-
ally occurred was less than
the maximum size.
5,7 Space is allotted for in-
formation which is not
applicable or not avail-
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able at present, though it
may be applicable at an
earlier or later time.

8 Space is allotted for in-
formation which is not
applicable to all records.

9,10 Zero or blank is a mean-
ingful code for this field.

A compressor for business type data
should attempt to exploit the high pro-
portion of default values which typical-
ly occurs.

A second feature of business records
illustrated in Fig. 1 is that they consist
of an arbitrary alternation of alphabet-
ic and numeric fields of uneven length,
usually short, and successive fields are
usually not related to each other in any
predictable way, either in content or in

size. This will preclude the use of com-

pression techniques that rely on wholly
numeric data, uniform field sizes, or
which attempt to exploit a relationship
between the values in successive fields.
The final feature of business records
that is of importance in compression is
that all characters of all fields are
significant, even when data is not pres-
ent in the fields. Any loss of data in
the record of Fig. 1 could possibly re-
sult in a serious error in filling or billing
the order. Consequently, compression
techniques which perform rounding,
truncation, which must permit a certain
error tolerance after compression and
decompression or which achieve com-
pression by permanently discarding
portions of the data cannot be used for
business files. No loss or change of data
can be tolerated. The data must be
reconstituted, bit for bit, exactly as it
was prior to compression and decom-
pression. It is this characteristic of com-
pression which drastically separates
business data and telemetry data (2).

Types of compressors

Null suppression. This class of com-
pressor includes a wide variety of rou-
tines which suppress zeros, blanks, or
both. These are the simplest of all
compression routines. They are widely
used in business data processing, often

to the exclusion of any other tech-

niques. Null suppression could almost
be called the de facto standard method
for compressing business data files. It
takes advantage of one of the most
prominent characteristics of business
data files, that is, the prevalence of
blanks and zeros. It is simple in con-
cept, easy to implement, and usually
achieves a reasonable degree of com-
pression at a relatively low cost in cpu
time. Null suppression can be easily
packaged as a generalized routine
which can apply to many different files
and is routinely supplied in many ven-
dor implementation packages, especial-
ly for data transmission to peripheral
devices, such as printers.
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On the negative side, null suppres-
sion does not usually achieve as high a
compression ratio as some other tech-
niques.

Fig. 2 illustrates zero suppression by
bit mapping. A bit map is appended to
the front of the record. A one in the bit
map indicates that data is present in
that relative position of the record; a
zero indicates no data. Units contain-
ing all zeros are dropped from the
record during compression and rein-
serted during decompression.

The fixed size units represented by
each bit in the bit map can be of any
length. On word machines it is conve-
nient to use words as the unit, since
this provides extremely fast compres-
sion. Smaller units, halfword, charac-
ter, hexidecimal or octal, tend to im-
prove the compression ratio slightly on
typical data, but at a large cost in cpu
time due to the larger number of itera-
tions.

It is also possible to use bit mapping

Compressed
Original Bit Data
1
D . Map [100100010010
Data 1 Data 1
... Data2
/ Data 3
Data 2 Data 4
~Data 3
Data 4

Fig. 2. Zero suppression by bit
mapping.

compression where the bits represent
data fields, or units of uneven size.
When this is done, the compressor
must have access to a table which gives
the lengths of successive fields within
the record (3).

original data:
AE10000X000456000000N0O0000O

Compressed data:
AE1#2X#1456#4N#3

Where the character set includes
characters which do not occur in the
data, as in EBCDIC, it iS convenient to
use one of these unused characters as
the punctuation mark for a run of
zeros. If there are a number of unused
characters, a single character can indi-
cate both the fact that zeros have been
suppressed and the number.

If the character set contains no un-
used characters, as in the case on six-
bit character machines, the technique
may still be used by selecting an infre-
quently used character as the punctu-
ation character and doubling it when it
occurs as part of the data.

Pattern substitution. Business data
files often contain stereotyped patterns
that occur in record after record.
These may include numeric and
alphabetic information combined with
or in addition to the inevitable strings
of zeros and blanks. Fig. 4 illustrates
how a table of frequently occurring
patterns may be used for compression.

The compressor can be built to scan
the data and build its own pattern table
or the table can be prepared in ad-
vance. The pattern table can be stored
or transmitted with the compressed
data (5), or it can be built in as a
permanent part of both compressor
and decompressor. As with null sup-
pression, it is convenient to use unused
characters from the character set as
substitute values if these are available.

Pattern substitution achieves a
greater compression ratio than null
suppression, since patterns in addition
to strings of zeros and blanks contrib-
ute to the compression.

Efficiency is a serious problem in
pattern substitution compressors since
many comparisons must be made be-
tween the data and the pattern table in

Original data:
AE10004MFQOO000F320006BCX4
AE20000DBF0O0000F300000BCX1
AE30002RBA0O0000F301214BCX7
AE40006MDCO0000F373000BCX4

Pattern table:
AE = #
000 =3
OQ000F3 = %
BCX =@

Compressed data:
#1$4MFQ%2$6@4
#2$0DBF % $00@ 1
#3$2RBA%01214@7
#4$6MDC%73%@4

Fig. 3. Run length coding.

Another of the many ways of im-
plementing null suppression is the
common run length technique (4)
shown in Fig. 3. A punctuation mark
is inserted to indicate a run of zeros,
plus a number to indicate the length of
the run. #n is substituted in the data
string where a string of null characters

Jonger than two occurs, n representing

the number of zeros or blanks re-
placed, minus two.

Fig. 4. Pattern substitution.

order to identify a pattern. Patterns are
of various lengths, and may be subsets
of other patterns. The pattern table
may be organized in tree form to re-
duce the time required to identify a
pattern (6).

Statistical encoding. Statistical en-
coding takes advantage of the statisti-
cal probabilities of occurrence of mes-
sage units (in this case, characters) so
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Data Compression

that short representations are used for
characters which occur frequently, and
longer representations for characters
which occur infrequently. Morse code,
for example, uses short code groups for
the common letters, ‘longer code
groups for the rarer ones (4). Bemer’s
digital shorthand (7) is a version of
the same concept where the unit is
words rather than characters.

When binary ones and zeros are
used to represent a message in variable
length codes, there must be a way to
tell where one character ends and the
next one begins. This can be done if
the code has the prefix property, that
is, that no short code group is dupli-
cated as the beginning of a longer
group. The Shannon-Fano codes are
an example of such prefix codes (8),
.

Huffman codes (10) have the prefix
quality and in addition are minimum
redundancy codes. They are optimum
in the sense that data encoded in these
codes could not be expressed in fewer
bits. Several applications of this tech-
nique have been reported recently
(11), (12).

Fig. 5 shows the combinatorial
technique used to form Huffman
codes. The characters in the character
set are listed in descending order of
probability of occurrence. The two
groups with the smallest probabilities
are selected and a zero is assigned to
one and a one is assigned to the other.
Their probabilities are added together
and the combined group is merged into
the diminished list on the basis of their
new combined probability so that the
list is again in order of decreasing
probability. The procedure continues
until a single group remains.

If fixed length binary codes were
assigned to the five characters in the

erties of the file change over a period
of time. They are most appropriate for
permanent files with stable content.

Telemetry compressors. Most of the
research and technical articles on data
compression pertain to telemetry. Pa-
pers by C. A. Andrews (3) and P.
Elias (14), and C. Kortman (2) con-
tain a survey and summary of teleme-
try compression techniques. A more
recent bibliography developed by Ruth
and Villers (15) summarizes a wide
variety of compression articles in
telemetry and other fields.

In a telemetry application a sensing
device records measurements at regu-
lar intervals. The measurements are
transmitted to a remote station for
study and analysis. Compression is
applied prior to transmission to reduce
the total amount of data to be trans-
mitted (2).

Telemetry compressors assume as
data a succession of numeric fields of
uniform size and the value of each field
is closely related to the value of the
immediately preceding field. These
conditions do not exist in typical busi-
ness files and consequently the tech-
niques used in telemetry compressors
have not, so far, been successfully
adapted to business files.

Practical application

In connection with the discussion on
practical considerations in implement-
ing compression, we use as an example
the Requisition Status File which is
used at Navy Inventory Control
Points. This file contains more than a
million records and occupies five
FASTRAND II drums in all. It is inquired
against and updated on the Univac
U494 from remote terminals as well as
by batch runs in random and sequen-
tial order. )

Feasibility. The decision on whether
to use compression for this application
considered the following issues:

1. Compression is suitable primarily

Probability
of

Character Occurrence
0O E 60%
1 T 20%
g ‘Bt 10%
6% O)
a A a% 1) 10%

(o}
1
1

)
0)
1) 20%

Huffman
Code

Fig.

ciaracter set of Fig. 5, each would
require three bits. Messages written in
the Huffman codes given will average
1.7 bits per character.

Huffman codes are usable for busi-
ness data files. They provide a moder-
ate amount of compression with rela-
tively moderate cpu overhead and use
a small amount of core.

On the pegative side, Huffman codes
lose effectiveness if the statistical prop-
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5. Formation of Huffman codes.

for mass storage files and communica-
tions. Compression on tape files is sel-
dom practical because the gains in
storage cost, reels of tape, is minor and
the tradeoff between channel time
saved and cpu time spent is marginal
and often unfavorable.

2. Compression is especially suitable
for large files, where savings in storage
costs can be substantial.

3. Compression tends to be more

feasible on fast computers or on sys-
tems which are 1/0 bound. Medium
speed or slower computers or systems
which are primarily compute bound
are limited in the amount and type of
compression that is feasible.

4. Compression is more suitable for
files which are accessed randomly. The
cost of compression is minor compared
to the cost of a random access to mass
storage and increases the run time in
random programs by a very small per-
centage. On sequential runs, however,
where 1/0 is blocked and each record
in the file must be decompressed and
compressed, the effect of compression
on run time can be drastic.

5. Feasibility depends to a great de-
gree on the amount of redundancy in
the file being considered. Files with
many zeros and blanks are, of course,
good candidates.

Our example, the Requisition Status
File, qualifies on all the above points
except possibly the last. The file is very
dense in information content with rela-
tively little stereotyped information
and few blanks and spaces. However,
there were urgent requirements, new
changes, which would require the
record to double in size. The choice
was either to double the number of
FASTRANDS used for the file or use
compression. The latter was chosen.
Because of the somewhat untypical
constraints, we feel that this applica-
tion is perhaps an “acid test” of com-
pression rather than a standard exam-
ple.

Choice of algorithm. Tradeoffs of
savings in mass storage space against
cost in cpu time should be the domi-
nant consideration in the selection of
the compression algorithm. In the case
of the Requisition Status File, addi-
tional constraints were imposed. First
of all, it was absolutely necessary to
achieve more than a 2/1 compression
ratio. Since the records of the file cor-
respond to a sector, the smallest read-
able unit on the FASTRAND 1i, if the
compression ratio did not consistently
exceed 2/1, the file would have to in-
crease in size. This is, of course, not a
normal constraint in most systems.
Core limitations dictated that the com-
pression and decompression routines
together occupy no more than 2K
words. Finally, although access is pri-
marily random, there were some se-
quential runs, and to limit the run
times of these, a goal was set of 6
milliseconds for either compression or
decompression of a 330-character
record.

In addition to mandatory require-
ments in compression ratio, core space
and execution time, two features were
considered to be extremely desirable:
data independence and transparency to
the program. Data independence is de-
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sirable in order that the compression
logic may be applied without change to
other files and to avoid change to the
compression logic as the record under-
goes frequent minor midifications,
such as adding new fields or redefining
field lengths and contents. Techniques
such as differencing, decimal to binary,
and table lookup (12), which amount
to recoding values for individual data
elements, are not data independent un-
less they can be table driven. If the
routine can be applied to another file
or if it can be made to accommodate
changes to record format and content
by merely altering values in a table, the
objective of data independence is
achieved. Transparency to the pro-
gram implies that no application pro-
gram statements are required to invoke
compression or decompression.
Finding an algorithm that would
meet these requirements proved diffi-
- cult. Fig. 6 lists the algorithms tried.
Evaluation was by applying the al-
gorithm to a representative portion of
the file. Proprietary packages were
benchmarked. The algorithm selected
was Huffman coding with the charac-
ter set extended to include patterns.
Strings of BcD zeros, binary zeros and
blanks were considered to be single
characters for the purpose of encoding.
The addition of patterns of zeros and
blanks takes advantage of the fact that
when default values occur, they tend to
occur in continuous field sized units.
The Huffman code alphabet which was
used consisted of 76 characters, the 64
characters in the U494 character set
and 12 patterns treated as characters.
Packaging the algorithm. In the
random environment it was possible to

used to randomly access the file were
left uncompressed, as well as certain
fields used for selection in sequential
runs. This allows the sequential pro-
gram to expand only those records
which will be processed, thus saving
time in runs which do selective process-
ing. The existence of an uncompressed
header. portion reduces somewhat the
compression that can be achieved.
Fixed size records become variable
when compressed. It would have saved
drum space to reorganize the file to
consist of large fixed size blocks which
contain the variable sized records
abutted end to end without regard to
sector boundaries. Due to a number of
conditions it was not feasible to modify
the file access software to this extent.
Records are still stored and retrieved in
one-sector units. If the compression
routine fails to compress the 330-char-
acter record to 165 characters, another
whole sector must be used.
Performance. The compression
achieved on the Requisition Status File
was 2.58/1, which was adequate. The
cpu time required was 7.5 milliseconds
to compress the 330-character record
and 9 milliseconds to decompress. This
fell short of the goal of 6 milliseconds
each to compress and decompress and
is considered barely acceptable. Core
requirements were 500 words for the
compression and decompression rou-
tines plus some additional coding to
change the file access software. This
was well within the requirements. Run
time for random programs shows no
noticeable increase. Run time for some
sequential programs was increased by
as much as half. The analysis of this
project required a balancing of the sav-

Algorithm

Null Suppression
Run Length i
Run Length Il
Bit map-words
Bit map-halfwords
Bit map-character
Bit map-octal
Elias Codes (14)
Pattern Subst. I *
Pattern Subst. 11 *
Huffman Codes
Huffman Codes with 2 states
Huffman Codes with >2 states
Huffman Codes with patterns

*Proprietary Packages

A—Unsatisfactory—ruled out
B—Not evaluated because the

algorithm was already ruled out

Compression

Time Core

N
%>>>Q>>>>>>>>
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B
2.58/1 Marginal Satisfactory

Fig. 6. Algorithms evaluated for application example.

make the compression function trans-
parent to the program by incorporat-
ing it into the file access software. In
sequential runs, and runs which pro-
cess the file dump tape of the Requi-
sition Status File, this was not achieved.

The routines were designed to be
table driven so that the compression
logic might later be made to apply to
other files.

The keys within the record that are
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ings in not buying five large drums
against the losses in throughput for
sequential programs and the obvious
risks inherent in forcing an additional
level of translation for each access of a
volatile file. A marginal analysis indi-
cated that compression was worth the
risk in this case. Again, it should be
stressed that this application involved
files which, we feel, were far more
difficult to compress than typical ones;

hence, any use of data compression in
other applications should be substan-
tially easier. ’

Cost vs. benefits
Development costs of the com-

pression routines were about 1,300
man-hours, valued at approximately
$12,000. The cost of computer time
and supplies used in development was
not recorded.

Cost avoidance savings in rental and
maintenance costs for five FASTRAND
drums is $20,250 per month, assuming
no additional control units or channels.

No cost avoidance savings were cal-
culated for site expansion which would
have been necessary to house the five
FASTRAND drums.

Cost in cpu time due to compression
could not be measured exactly since
major additional program processing
was implemented simultaneously with
compression. However, the total
amount of increased cpu utilization
due to compression at all ICP activities
is estimated to be 82 hours per month.
This total is spread over seven cpu’s.

In rough terms the development
costs were amortized within the first
two months of operation and there-
after a clear monthly savings of
$10,000 resulted.

Further applications

In view of the results achieved on
the Requisition Status File, the tech-
nique is being evaluated by the Fleet
Material Support Office for other Navy
supply files and for other equipments
used by the Navy for supply applica-
tions, notably the 360/65 with 2314
disc. There appear to be no significant
problems in applying the technique to
the 360. In fact, improved perfor-
mance on this machine is expected be-
cause of the availability of character
level addressing. On the -Requisition
Status File implementation, speed of
compression was the least satisfactory
aspect. The bulk of the software time
overhead was not in the translation,
but in the word-level housekeeping of
disassembling the input string and reas-
sembling the output string. This
housekeeping would be greatly reduced
and simplified on any machine with
character level addressing.

Another area of improvement ex-
pected on the 360/65 configuration
with 2314 disc is added flexibility in
selecting the size of read/write units,
since these are not inflexibly dictated
by the 2314 hardware.

Particular files under examination
could yield compression ratios of up to
5 to 1, or more. Of special interest also
are files which are currently bit and
word oriented but which are planned
to be converted to character orienta-
tion to support a conversion from as-
sembly language to cosoL and are

65



NEW
teleprinter

projector
the 2510T

i,
i, g
i 7
8 - i
"

1.P. Sharp Associates’

DYNAMIC VISUAL AID

for prolessors, teachers,
lecturers, instructors,
briefing rooms etc.

FEATURES —

Projects bright, sharp images
under normal room lighting

Simple to set up and operate
Picture size up to 18’ x 18’
Audience up to 400 persons

Terms: Rent, lease, purchase
or trial plan

May be used as a regular
projector

Enquiries invited from representatives.

For further details,
please write:

1. P. Sharp Associates Limited
Box 1900, 339 William St., Carleton Place,
Ontario, Canada, KOA 1J0, Tel. (613) 257-3610

CIRCLE 120 ON READER CARD
66

Data Compression

therefore expected to balloon in size.

Compression ratios of from 2/1 to
5/1 can be achieved on many business
type files. Every large randomly ac-
cessed mass storage file should be eval-
uated for its susceptibility to compres-
sion.

Research on compressmn for busi-
ness files is continuing, though no
dramatic breakthroughs are expected.

Null suppression will probably con-
tinue to be the most common compres-
sion method for business files.

The importance of compression for
mass storage is related to-cost of mass
storage devices. The per-character cost
of mass storage has had a downward
trend, but due to increased use, the
amount spent for mass storage has
gone up. New developments, such as
the HDDR devices which enable more
data to be stored on current mass stor-
age devices, laser memories or other
breakthroughs may further reduce the
cost of mass storage and hence the
importance of compression; however, it
is unlikely that the cost of mass storage
will become low enough to eliminate
the need for compression altogether.

In communications, compression is
likely to increase in importance and
find a larger place in remote networks
for business activities. O
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Buying outside software has

its risks but you can reduce the odds

against you by ignoring the conventional wisdom
and doing your own research

Facts and

Old Wives' Tales

he computer software sector is
umque among personal service busi-
nesses.

Law firms are selected once in a
corporate lifetime, while the average
data processing manager may run
through as many as six or eight differ-
ent software services a year. Account-
ing firms are selected with totally pre-
defined charters of responsibility, while
software services contracts are vague
and their activities undefined. Advertis-
ing agencies are chosen on the basis of
a proposed campaign; software firms
generally do not provide any real ex-
amples of their work before a contract
is signed.

It may be the immaturity of the
industry, the inexperience of data pro-
cessing managers, or perhaps just the
nature of computers and computer
programmers. Software firms are gen-
erally selected on the basis of old wives’
tales which, often as not, have no basis
in fact.

Four of the most prevalent follow:

1. Old wives’ tale: The best way to
handicap software firms is size. At least
you can be certain that the company
will be around when you need it. Fur-
ther, a big company generally has the
largest staff of the best professionals.

Fact: Of the 20 largest firms at the
end of 1969, eight are no longer in
business at all, or no longer in the

software business, or have been assimi-

lated to such a degree that they do not
exist either as a legal or operating enti-
ty. At least 50 clients were left mid-
stream by these sinkings. Of course,
the vast majority got out before the
strains of “Nearer My God To Thee”
were over, but at unknown cost to
themselves and their projects.

Fact: Size does not appear to guar-
antee profitability, one logical measure
of survival potential. In 1971, firms
with revenues of less than $250,000
averaged a 3.4% profit, those with sales
of $251,000 to $750,000 generated
1.9% profit, and the largest firms lost
an average of 12.2%. Smaller firms are
more capable of cutting costs, includ-
ing officers’ salaries, if business starts
to slip.

Fact: Less than 20% of the staff of
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the five largest ‘software” firms in the
industry is actually involved in the de-
sign and programming of software.
The rest keypunch, operate computers,
deliver listings, manage or market.

Fact: The 10 largest ‘‘software”
firms at the end of 1971 billed clients
approximately $397,500,000, but only
12% of that billing resulted from soft-
ware purchased by the business sector.
Revenue from other services to cor-
porations such as facilities manage-
ment, time-sharing, batch processing
and machine time sales was 18%.
Share received from government agen-
cies was 69%. Upon review, it ap-
pears that eight out of the 10 had an
“angel,” a single large customer who
provided between 20% and 80% of
revenue and a sometimes tenuous sense
of security. To conclude, many “large”
software firms are not particularly
sizeable when measured in terms of
producing software for the business
sector. In fact, at least 40 “small” firms
received as much revenue from this
source as four out of five of the largest
in the industry. :

2. Old wives’ tale: The way to pick
a software house is to choose the low-
est bid. All these companies have the
same management capabilities, the
same people, and the same overhead
rate. Choice of firm doesn’t mean
much if all you’re buying is bodies.

Fact: Tt is easy to get the most elab-
orate proposals from companies with
no fulfillment staff in the immediate
area. Out of the 60 software business
addresses listed in the New York Tele-
phone Directory, 26 are sales offices or
answering services. Most are among
the largest firms in the industry. They
are certainly able to truck in their staff
but the client always pays in expenses,
morale and time away from the project
whenever the project manager’s baby’s
teeth need fixing.

Fact: Project management is a
sometime thing in even the 10 biggest
software firms. The number of profes-
sional project managers who have been
responsible for a team of more than
four programmers at any time in the
last two years in.the top 10 firms runs
from 15 in the best case, down to two.

by Naomi Seligman

When you pick a firm make sure the
local heavy isn’t yesterday’s salesman
or middling level programmer.

Fact: 60% to 70% of the revenue
that these 10 firms generate from soft-
ware development results from body-
shop contracts in which the vendor
had no management responsibilities
whatsoever.

Fact: There is no Fahrenheit gauge
relating man-day rates to man-day
quality. Well-known software firms
pay between $11,000 and $30,500 a
year for individuals with the universal
description of “senior systems analyst.”
The same individual can be billed out
at hourly rates ranging between $15
and $35 an hour. There are no collar
insignia, and the $15-an-hour man in
the morning may turn out to be billed
for $35 in the afternoon. Of course,
the key determinate in man-day rates is
overhead and profit, which accounts
for 50% of the billing rate in some
firms, and up to 75% in others.

3. Old wives’ tale: The best soft-
ware packages are those designed orig-
inally with multiple users in mind, and
the best way to spot this is by counting
the number of users on their client
list.

Fact: Each of the five major payroll
packages was originally developed un-
der contract for a single client and
marketed as a package as an after-
thought. (One payroll package, with
more than 100 customers, in operation
for five years, is still paying royalties to
the bank for whom it was originally
developed.) Even in the more esoteric
systems software area, six of the top 10
packages were originally developed for
single clients.

Fact: Many of the companies on
any long client list of package purchas-
ers have never installed it. They either
bought it to cannibalize parts or train
their staff, or it never worked the way
they anticipated. Last year, 12 refer-
ences, out of 20 sales, given by the
proprietor of one payroll package were
in this category. This year, half of the
14 banks that purchased and paid for
the top commercial loan package re-
ported a similar result.

4. Old wives’ tale: Forget outside

67



Old Wives' Tales...

computer services. It is always less
costly and troublesome to use the in-
house staff. They know more about the
environment and are more likely to get
the system in on time and within bud-
get.

Fact: The average real cost per day
of in-house staff in a 100-man organi-
zation considering overhead, fringes,
and, more importantly, management
and support staff, runs between $85 in
parts of the Midwest and $100 in New
York. One sophisticated New Jersey

firm figures a full payout cost at $140 a
day, and at a Chicago bank internal
staff rates begin at $160 a day. Other
internal staffs may be less anxious to
frighten the wuser departments with
their rates, but their real costs are
probably quite similar. Commercial
rates nationally for the broad middle
range of programmers are $120 a day
—only 15% higher than the corre-
sponding in-house rate. Whether this
difference should be justified on the
basis of an advantage in skills and ex-
perience has to be considered on a case-
by-case basis but there certainly seems
to be a horse race here.

Fact: 85% of all software house
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programmers have had at least two
years’ experience in programming and
70% have worked on some aspects of
the same application or techniques in
which they are now involved at least
once before.

Fact: Nine of the top 10 payroll
packages cost less than $30,000 to buy
and average no more than $100,000 to
install. Initial development costs for
these systems, financed by the original
customer or swallowed by the software
firm, run from $300,000 up. One suc-
cessful shareholder accounting pack-
age now has 67 customers, most of
whom have installed it for less than
$32,500. The first user had systems
development costs of $190,000 and
used 500 hours of computer test time.
This expenditure is comparable to
costs cited by other users who redis-
covered the wheel. The point is that
even with modification costs, there are
some real bargains in outside services
for the careful purchaser.

Fact: 50% of all contract software
projects are developed on a fixed-price
basis; 30% of these have overruns, but
the cost of the overrun is always nego-
tiable to the user with a good contract.
It doesn’t take a survey to tell you that
this type of guarantee on overruns does
not exist on in-house projects, al-
though some organizations with high-
caliber management achieve similar
results.

Moral: Whatever the old wives chat-
ter, the only way to buy software ser-
vices is to read beyond the brochures,
talk beyond the marketing representa-
tive, and ask the same kinds of ques-
tions that you would if you were about
to invest your money and, perhaps,
your peace of mind. Of course, like all
other risk situations in business, the
only sure outcome if you avoid the
decision is guaranteed mediocrity. [

Mrs. Seligman is executive vice presi-
dent and a founder of McCaffery,
Seligman and von Simson, Inc., a
New York management consulting
firm. She was previously a vice presi-
dent of the Diebold Group and was
also with IBM. She has a BA from
Vassar College and has done graduate
work at the London School of Eco-
nomics.
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An medla storage cabinet 3 you buy now
~ may be obsolete before it is delivered...

before you buy, fmd out about the |mproved
~ storage effficiency and cost advantages of
~ new optimedia™ cabmets
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ds only or tape only or one type of disk pack. So we
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A more basic approach to analyzing installation
efficiency should replace the easy but misleading
method based on percentage of computer utilization

Evaluating the
EDP Function

Recently onc of the periodicals created
a furor in the. edp community by
claiming that the average computer
was utilized only 48% of the time.
Most of the edp professionals laughed
this off but the article generated a sub-
stantial amount of thought and discus-
sion by people both in and outside of
edp.

The 48% utilization figure could be
used to reinforce arguments for shar-
ing computers or for increasing the
size of the systems and programming
staff, but, in too many instances, peo-
ple seized on this statistic as an easy
and immediate way to measure the
effectiveness of their edp installation.

Nothing presented here
is profound
or even complicated.

This line of reasoning, followed to its
logical conclusion, could place a pre-
mium on inefficiency because the more
inefficient an installation, the greater
its utilization of the computer. This
“instantaneous yardstick” approach
has only clouded the real issues of (1)
“What criteria do you use to evaluate
an edp installation?” and (2) “What
unit of measure do you use?” The an-
swer is that the only valid criteria must
be edp’s effect on the profit line of the
P & L statement and the only measure
of this effectiveness must be in dollars.
The following is an attempt to ex-
pand this approach by presenting a
basic tool or procedure that may be
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used to evaluate a system and, by ag-
gregating all systems, an installation.
Several simple equations are used to
illustrate this concept as applied to a
system. All factors are expressed in
dollars (excepting R1, R2, and M) and
relate to a given period of time.

(1) (2)
B
B—(D+P)—E and m —Rl
Where:

B = the benefits received from using
that system. The difference in costs, in
the using department, between per-
forming these functions with and with-
out the use of the computer are the
benefits.

D = the development cost of the
system divided by the life expectancy.
This figure includes time spent by per-
sonnel in the using department, con-
sultant fees, special equipment, etc., as
well as the cost of systems, program-
ming and machine time.

P = the current operational or pro-
duction costs. This includes systems
and programming maintenance, sup-
plies and outside services as well as
data preparation, machine and clerical
costs.

E = the effect on profit.

R; = the ratio of the benefits to the
costs of using the system.

Nothing presented here is profound
or even complicated. A simple ratio of
benefits to costs has been established.
If Ry is greater than 1.0, that system is
either saving or making money. If it is
less than 1.0, the system is losing

by Paul Rau

money and the function should be per-
formed in some other way.

Summarizing E over all systems in-
dicates whether the installation is run-
ning at a profit or a loss. This can be
expressed as 3 B — 3 (D+P) = 3 E.
If E is positive then the total benefits
exceed the total costs. The greater E is,
the greater the profit.

By expanding equations 1 and 2 po-
tential profits and the ratio of potential

benefits to potential costs can be
shown.

(3)
B+AB—(D+AD+P+AP) =E,
(4)

BraB
D=AD+P+AP ™
Where:

AB = the potential unrealized bene-
fits. These may be the elimination of
the costs of performing the other re-
lated functions which should have
been included in the scope of the sys-
tem, the costs associated with the prep-
aration and maintenance of redundant
information or the foregone oppor-
tunities to increase profit. This situa-
tion could be due to a lack of systems
integration, narrow scope, a lack of
depth, or just poor systems design.

AD = the estimate of the addi-
tional cost, above the original develop-
ment cost divided by the system life
expectancy, required to provide the
unrealized benefits of that system.

AP = the potential operational cost
savings. These costs may be due to an
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abnormal number ‘of reruns, excessive
data preparation time, excessive man-
ual balancing or clerical work, bad
technical design, etc. They also may be
due to excessive maintenance resulting
from shortcomings in the original spec-
ifications, poor program design, poor
language selection or lack of docu-
mentation.

E, = the potential effect on profit.

R2 = the ratio of the potential bene-
fits of that system to the potential cost.

Equation 4 illustrates a ratio of po-
tential benefits to potential costs. This
reflects the benefits and costs of devel-
oping and using an optimal system
rather than the one currently used. If
Rz is greater than R; (it almost cer-
tainly will be—no one has developed a
perfect system yet) for a system per-
forming the same functions then some
improvements could be made in that
system,

This leads to one more equation:

(5)
R:
Ro

=M

Where:

M = a measure of performance.

The measure of performance is the

. ratio of R1 to Rz and expresses how

close the system is to its optimal per-
formance. A measure of 1.0 indicates
that system is perfect and could not be
improved. A measure of .5 indicates
that system is operating at half the
effectiveness it could.

Again, by summarizing the costs
and benefits in equations 2 and 4 over
all systems, the overall performance of
an installation can be measured. It
should be noted that systems or in-
stallations can be compared on a rela-
tive basis. After some experience an
absolute standard for M can be estab-
lished and any system or installation
can be measured against that standard.

Several questions are anticipated.

First: “Where can the information
on cost, potential cost savings, benefits
and projected benefits be found?”
These must be developed by following
the same steps that are required for a
feasibility study. In fact, the results of
the initial feasibility study, done before
the system was developed, can be used
as a starting point for determining cur-
rent costs and benefits. Space limita-
tions prevent the enumeration of the
complete procedures for performing a

system feasibility study but they are -

available in any number of textbooks.
Second: “Isn’t this all very subjec-
tive?” The development of the current
costs and benefits should be reduced to
a mathematical exercise because only
the current and past performances of
the using departments are measured.
There is no projection involved. Calcu-
lation of the potential benefits and po-
tential cost reduction is more difficult.
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However, by using the same standard
of rigorous investigation used for feasi-
bility studies, a relatively narrow range
of anticipated costs and benefits can be
calculated.

Several conclusions can be drawn
from the above analysis:

1. Computer utilization is not a valid
measure of effectiveness of a data pro-
cessing installation. The computer, and
the extent to which it is utilized, is
important only as it affects production
costs by allowing faster throughput,
providing unused resources, etc. The
only way that machine utilization af-
fects the benefit/ cost ratio is the poten-
tial to increase or decrease one seg-
ment of the operational costs.

2. State-of-the-art concepts and
technical excellence are important only
to the extent that they affect develop-
ment, production, or maintenance
costs. A system or installation is not
automatically “good” because of a
higher-level language or an “nth” gen-
eration computer.

3. In the final analysis, the most
important factors in determining the
value of systems or installations are the
initial selection of the areas to be auto-
mated, and the extent to which they
are automated. A system could be well
conceived, perfectly designed and im-
plemented and still be a losing proposi-
tion because sufficient potential for
cost saving or profit making never
existed in that area.

In conclusion, it has been shown
that the value of the systems run on the
computer, and not the computer itself,
is the most important factor in deter-
mining the effectiveness of a data pro-
cessing installation. This can be readily
seen by varying the values of P and B
through their reasonable ranges in the
above equations. At the same time the
framework of an alternate approach to
the evaluation of edp systems and in-
stallations has been formulated. O

Mr. Rau is now staff edp consultant
for AMF, Inc. He was previously data
processing manager for Cities Service
Co. and before that programming
manager for the New York Daily News.
He has a BA in economics from San
Jose State College and an MBA from
the Univ. of Santa Clara.
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computer users at your
fingertips.

Mailing labels also available with
name of data processing manager.

MONEY BACK GUARANTEE

—ALR,INC.—

| 2430 Pennsylvania Ave., N.W.
l Dept. 192
Washington, D. C. 20037
| Phone 202—872-0080
1 ORDER FORM
i

Please send Computer Industry
' Directories of the following areas:
I Washington, D.C. Area
Copies at$19.95
| Philadelphia, Pa. Area
| Copies at $19.95
l Pittsburgh, Pa. Area
I Copies.at $19.95
Total $
I Enclosed is check for $
l Enclosed is purchase order no.

I Name.
I Tite

| Company
] Address
I City
l State. Zip

L---

L-————'_-————
CIRCLE 101 ON READER CARD

N
[



092/5

Computing Power Is One Thing.
The most striking example of comput-
ing power, that we know about, is our
HP-35 Calculator. At
nine ounces, this shirt-
pocket powerhouse
marvelously chal-
lenges a computer in
handling problems
from simple arithmetic
to complex mathemat-
ics. And costs $395.

If we can package that much power in
a shirt-pocket, imagine what our Series
9800 Model 10 and 20 can do:

Model 10. The one for doing repeti-
tive problems (statistics, quality assur-
ance, or surveying, to name a few). It
comes with an LED Display, 50
registers and 500 program steps of
memory. Coming in at under $3,000,
the Model 10 can both perform a com-
plete regression analysis, and solve 10
simultaneous equations. You can add




special functions, memory and printer
with or without alphanumerics.

Model 20. The one for a lot of on-
the-spot programming of complex prob-
lems. You get the best of both worlds:
Very fast operation internally, with
direct communication between you and
the calculator. You key in your problem
just as you'd write it—in Algebra and
English. It gives you instructions and
labeled solutions that you readily under-
stand through its unique alphanumeric
display and printer. Add to this Model
20’s extensive error detecting and cor-
recting features and its whopping
memory—and you'll quickly find that
it'll take you from concept to solution
faster than any other system around.

What's more, with the Series 9800,
you're not limited to the data formats
of the Calculator. For input, you have
your choice of Marked Card Reader,
Paper Tape Reader, or Digitizer; for
storage, the Tape Cassette; and for out-

put, a Typewriter, or our X-Y Plotter
that both draws and writes.

Support Is Another Thing.

We're in a unique position to help you.
It's the aggregate of our experience in
virtually every discipline of science and
engineering that does it for us. Not just
with products but with people. People
like your HP Field Engineer. Chances
are, he’ll bring the solution to your
problems with him. If not, he’ll put you
in touch with someone who will. The
point is, he can talk your language. So
you do get the most from your invest-
ment. Save time in the beginning. And
money in the end.

Service Is A Third. With over
170 field service centers in 65 countries,
service is available regardless of where
you are. For most, it takes only a
phone call.

Product Line Is A Fourth.

You probably already know us as one of
the world’s leading designers and manu-

faccurers of precision electronic mea-
surement equipment. To that end we
build over 2,000 products for scientists,
engineers, doctors, and businessmen.

~ Today we're a leader in computing
equipment as well. Our line runs from
the Model 35 Calculator, right on up to
the System 3000, a multi-lingual, multi-
programming computer. Between those,
and all that goes between, we can help
you find the most cost-effective solu-
tion to your problems.

For more information or a dem-
onstration of the HP Series 9800,
write: Hewlett-Packard, P.O. Box 301,
Loveland, Colorado 80537.

HEWLETT .hp; PACKARD

CALCULATOR PRODUCTS

HP sales, service and support in 172 cities in 65 countries.
For more information, circle reader service no. 111.
For a demonstration, circle reader service no. 112.
For information on the HP-35, circle reader service no.113.



Although most computer users still rent
from the manufacturer, this appears to be
the least attractive of the alternatives

Computer

Acquisition
Method Analysis

The computer mdustry, spearheaded
by 1BM, started as a rental industry. It
was not until January, 1956, by virtue
of the now-famous 1BM Consent De-
cree, that 1BM was required to sell its
equipment. Despite the decree, how-
ever, IBM has always encouraged its
users to rent their equipment, and to-
day some 66% of all computers are
rented from their manufacturers.
There are many reasons for the persis-
tence of the rental method, the most
prevalent of which is “technical obso-
lescence.” Notwithstanding these argu-
ments, it appears as if outright purchase
is the best alternative in most cases,
third-party leasing is second-best, and
rental is an alternative which is rarely
economically viable,

This article explores the three alter-
natives, and the various methods avail-
able for an appropriate analysis.

Factors to be considered

For purposes of this article, it is
assumed that a feasibility study has
been completed, and that a vendor and
a specific configuration have been se-
lected. The decision to be made, there-
fore, is among three alternative meth-
ods of acquisition: ’

1. Rental from the manufacturer.

2. Leasing from a third party, who
has purchased the equipment directly
from the manufacturer.

3. Outright purchase, which may be
done directly or on some installment
purchase plan.

The primary determinant of this deci-
sion should be economic, i.e., lowest
cost, or lowest cash flow, assuming
cash availability. Other factors which
have to be considered are:

Leverage. If the equipment is rented
from the manufacturer, pressure can
be applied for services or other support
more readily. If the services are unsat-
isfactory, withholding payment is one
way of gaining attention. An install-
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ment purchase, with monthly pay-
ments to the manufacturer, has a simi-
lar advantage. Notwithstanding this,
the manufacturer should provide com-
parable support, regardless of acquisi-
tion method. In fact, in the case of
IBM, .the consent decree inhibits dis-
crimination because of acqunsmon
method.

Obsolescence. The primary argu-
ment in favor of rental has been the
issue of obsolescence. Presumed flexi-
bility of the rental method allows rapid
replacement if technical obsolescence
occurs. It should be noted, however,
that rapid replacement may be highly
undesirable and uneconomic, if a large
investment in systems planning has not
been recovered. The issue of obsoles-
cence comprises three separable com-
ponents:
~ Physical obsolescence: Upon wear-
ing out, a machine should be replaced.
However, computers are designed -with
lives far in excess of the time necessary
to cover a purchase investment:

Main computer life ~ 12-16 years
Discs and drums 10-14 years
Tapes 8-12 years
Printers, card readers,

etc. 8-10 years
Terminals, control

units 10-14 years

Thus, physical obsolescence should not
be a factor if the breakeven points
between . all combinations of acquisi-
tion methods are less than 8 years.
Technical obsolescence: The 20-
year history of the computer field has
been beset by change—dramatic tech-
nical breakthroughs that increased
effectiveness from one generation to
the next by several orders of magni-
tude. Ergo, one argument runs, pur-
chase is too risky. This, of course, is
not a true argument. The manufactur-
ers themselves must recover their ever-

increasing investments in research, en-

- by Dick H. Brandon

gineering and software development,
which requires revenue periods in ex-
cess of five years for each new. system.
Furthermore, the rate of technological
change is slowing down noticeably.
Speeds are bounded by the.nanosecond
speed of light, and current develop-
ments in MoOs and LSI appear to have
reached close to the peak for usable
capacity. Beyond that, it can be seen
that a major change in equipment will
not take place; the impact on the in-
stalled customer base of rented ma-
chines would be far too great. It is
therefore unlikely that the purchase of
a newly announced -machine ‘today
would result” in significant technical
obsolescence in the next six to eight
years. Finally, of course, technical ob-
solescence should not affect the user, if
the system continues to provide the
services required. v

Economic obsolescence: The final
factor to be considered here is econom-
ic obsolescence, that is, the point at
which the system can no longer meet
the wuser’s requirements effectively.
This point is determined more, how-
ever, by the user’s planning investment
than by the equipment cost. In general,
a system should be designed and built
to allow recovery of the planning costs
(design, programming, conversion, par-
allel operation, testing and the like).
Since the planning costs for all ap-
plications appear to exceed, in most
organizations, the purchase cost of the
equipment, the planning amortization
period usually exceeds the breakeven

- period on equipment acquisition.

Economic factors - )
Aside from cash availability, dis-

cussed later, the principal cost elements
of the alternate methods are as fol-
lows:

1. Rental
Monthly rental payments
Overtime payments for use in excess
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of a stated amount

Pass-through of the investment tax
credit, usually only one-third, or two-
thirds, since it is based on the manu-
facturer’s equipment write-off period
of five years or so.

2. Leasing -

Monthly lease payments (and no
overtime)

Maintenance (which may or may
not be separately stated)

Full investment tax credit

3. Purchase

Initial purchase cost

Cost of money on purchase price

Maintenance (except for a warranty
period)

Insurance

Residual value

Full investment tax credit

Tax advantage of accelerated depre-
ciation

4. Installment Purchase
Same as purchase except for interest
cost paid to manufacturer.

All other burdens of ownership, such
as property tax, sales tax and the like
are generally comparable.

Method 1—breakeven
The breakeven method determines

the cumulative cost of computer use,
including the money cost of purchase,
but without regard to the time value of
expense. The cumulative cost of each
method is shown in Fig.. 1.

By computing the formulas for the
three cost curves, the breakg:ven points
N; and N2 can be determined. Thus,
the rental cost can be summarized. by

Cy=NR+ .1 NR —
‘(Rent) (10% Overtime)
1/3X2x.07%xP
(Pre-tax Investment Credit)

Where N is time in monthg
R is monthly rental
P is purchase cost

Similérly the lease cost can be deter-
mined by ’ '

CL,=NXR—DXNXR-—
(Rental) (Net Discount)
2X.07XP
(Full Tax Credit)

Where D is the net discount percentage,
including the maintenance cost after
the warranty period.

The purchase cost, without a con-
sideration of possible residual value, is

Cp= P + MXN -+
(Purchase) (Maintenance)

NxPxS + I—-2 x .07P
12 2

(Money) (Insurance) (ITC)

Where M is monthly maintenance
S is an acceptable simple
interest rate
I isinsurance cost

In a normal analysis, the costs are
known and the variables can be re-
placed by actual values, except for N.
The two breakeven points, N; and Ny,
can then be found by setting

C, = Cg, and
Cp=C,

For purposes of this analysis, how-
ever, it is possible to make certain real-
istic assumptions, and solve the equa-
tions in the general case. The assump-
tions are as follows, using all figures
pre-tax:

P = 48R. In general, the purchase
cost is some function of R
ranging from 30 to 50 months.
For most computer main-
frames the ratio is in the order

- of 48 months of rental.

M = .1R. Monthly maintenance cost
is generally about 10% of the
rental cost.

S =.08. Any reasonable money
rate can be substituted.

I=_.01R. The insurance cost is
probably close ‘to 1% of the
rental. A

D = .15. Typical savings in leasing

are in the 15% range.

Then, if Cg = Cp
1, NR — .04667 P = P + MN -+

TIME IN MONTHS

PURCHASE]
RENTAL
BREAKEVEN
CUMULATIVE » N PURCHASE/
COST | LEASE
* . ASE |
IN purCH v 1 : BREAKEVEN
$ p.ge ] I
: e ! l
R I !
&5 I I
& | |
| |
] 1
N, Ny

Fig. 1. Cumulative cost
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PSN+1I—.14P
24

Applying the assumptions:
1.1 NR — .04667 X 48R =
48R 4+ .1 NR+ 48R X .08 X N .
24

+.01R—.14 X 48R

Since R appears in all terms, it can be
cancelled:

I.IN—224=48+.1N+ .16 N+
.01 —6.72

84 N = 43.53

N, = 52

Thus, after 52 months it is cheaper to
purchase than to rent, assuming no
residual value.

If, however, a residual value is as-
sumed after the 42 years to break-
even, the breakeven value is even clos-
er. If for example a 35% residual value
is assumed in 4 years (which is
undoubtedly conservative considering
present market value of four-year-old
1BM 360 models) then

Residual value = .35 X 48R

Present value (4 years, 8% ) =
735 (.35 X 48) = 12.35

.84 N =43.53 —12.35

.84 N =31.18

N, = 37.5, or slightly
over three years.

Therefore,

It is unlikely that anyone would wish
to rent, if purchase breakeven were to
be achieved in 38 months! ]

Similarly, the lease breakeven calcu-
lations can be made by setting C;, =
Cp:

B85NR—.14P =

P+MN+PSN+I—.14P
24

85NR =48R + .1 NR +
16 NR+ .01 R

S9N =48.01
N, = 81 months

Applying a residual value of 20% in 6
years gives the following

Present value = .6302 (.2 X 48)

=6.05
Thus .59 N =48.01 — 6.05
S9N =41.96
N, = 71 months, or almost

6 years.
Method 2—
discounted cash flow

A - second, and more common,

‘method is to determine the actual cash

flow of each alternative, discounting it
in "accordance with a predetermined
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COmputer Rental Payments Tax Credit Discount Discounted Cumulative

s Year (No Overtime) Pass-Through Factor 8% Cash Flow Cash Flow
Acquisition 1 12 R (.04667 x 48 R) . -1.000 9.76 R 9.76 R -
2 12 R R : 9259 11.11 R 20.87 R
3 12 R fmm .8573 10.29 R . 31.16 R
4 12 R -s- .7938 9.53 R 40.69 R
- The net resl I 1 i &% SBE sas
ter . - - . - . .
terest rate. The net results are com 7 15 R Jil ‘8302 7.56 R 8524 R
parable, giving a point where purchase g % g g . ‘.gggg g.oo g ;g;g g;
. . . .48 .
becomes more advantageous. Using 10 15 R IR 15002 6.00 R 8472 R

the assumptions above, Table 1 gives
the cumulative discounted cash flow
pre-tax for equipment rental.

Table 2 gives the same information
for leasing.

Table 1. Cumulative discounted cash flow pré-tax for rental

. . : : Discounted Cumulative

The purchase table is slightly more Year Lease Payments Tax Credit - Cash Flow Cash Flow
complex, because of the various pay- 1 "~ 10.2R 14 x 48 R " 3.48 R 3.48 R
3 i - 2 10.2 R M 9.44 R 12.92 R
ments involved. Table 3 shows pur 2 192 R oo 274R 3586 R
chase, pre-tax, with an assumed re- 4 %0.2 R - 8.09 R 29.75 R
sidual value table, whose impact is also g’ %gé E oo é:g% E ‘:%:zg E

i 7 . - . .

discounted. ) 8 102 R oIt 5.95 R 56.57 R
Table 4 compares the various meth- 9 10.2 R --- 5.51 R 62.08 R
10 10.2 R - 5.10 R 67.18 R

ods on a pre-tax basis, using single ,
payment purchase. An installment Table 2. Cumulative discounted cash flow
purchase would require comparable ;

ko)

1
re-tax for leasing

. Maintenance Assumed Assumed Net
Year Purchase Tax (Warranty in  Insurance Discounted Cumulative Residual Residual Discounted Cum.
‘Payment - - Credit Year 1) Cash Flow Cash Flow Value (%) Value Cash Flow Cash Flow
1 48RV (14 X 48 R) .O5R .01 R 4134 R 41.34 R 75% 36.0R 36.00R- - 534R-
L2 e =-- ) J10R .01 R 10R 41.44 R 70% 336R 31,11 R 10.33R
3 eeon S e ) 10R .O01R .09R 4153 R 65% 31.2R 26.75 R 1478 R
A Vews i “e- 10R .01 R .09R 41.62 R 55% 26.4 R 20.96 R 20.66 R
5 - - —-s 10R 01 R 08 R 41.70R 50% 240R 17.64 R 24.06 R
6 - ... .10R O01R .07 R 41.77 R 35% 16.8 R 11.43R 30.34 R
7 S . J10R .01 R O07R 41.84 R 25% 12.0R 7.56 R 34.28 R
.8 L. --- . A0OR 01 R 06 R 41.90 R 20% 9.6 R 5.60 R 36.30R
9 m-- Cee. 10R .01 R 06 R 41.96 R 10% 48R 2,59 R 39.37 R
10 --- --- .10R .O1R .06 R 42.02 R 10% 48R 240R 39.62R

Table 3. Purchase, pre-tax, with assumed residual value

discounting of principal and interest
payments.

Rental Cost Lease Cost Purchase Cost — Rx
., . . Year RXx RX No Residual Residual
Tax implications. ; 1 9.76 48 41.34 34
t'["he}:]t;ax 1m§111(;atlons‘ are rsﬂz;tlvtely g %?:?Z; é% gg 2%:‘513 %2:33
straightforward. Assuming a ax . . .
ghtiorward, & a Ol 4 20.69 29.75 41.62 20.66
rate for simplicity allows halving of the 5 49.51 37.25 41.70 24.06
i ; ; é 57.68 44.19 41.77 30.34
colslts of leasing an::l refntlng.hT}_le mis- g gg % 2 gg g§ 2%'88 gg_gg
cellaneous payments of purchasing are . .
ous pay P £ 9 78.72 62.08 41.96 39.37
deductible, but depreciation must be 10 84.72 67.18 42.02 39.62
calculated separately. The assumption .
. : Table 4. Pre-tax comparison
made in Table 5 is that sum-of-the P
year’s digits is used for depreciation
: S Deduction of Depreciation Net Discounted Cumulative
Year Cash Flow Cash Expense Deduction Cash Flow Flow Total
2y From Table 3 - & Tax Credit (50%) (Taxes) (Taxes) Flow =
1 41.34 R (3.33 R) 4.32 R .99 R .99 R 40.35 R
SR ~J10R o TOBR : 384 R 3.89R - 3.60 36.85 R
-3 Q09RO .04 R 3.60 R 3.64 R 3.12 R 33.82R
4 .09 R - .04 R . 3.12R 3.16 R 2.51 R 31.40 R
5 .08R .04 R 264 R’ 2.68R - 1.97 R 2951 R .
6 O7R .03 R 2:.16 R 2.19R 1.49 R 28.09 R
7 O7R 03 R 1.68 R 1.71 R 1.08 R 27.08 R
8 - .06 R 03 R 1.20 R 1.23 R .72 R 26.42 R
9 .06 R : .03 R .96 R 99 R .54 R 25.94 R
10 OBR .03 R .48 R B1R 26 R 25.74 R
o S R : 24.00 R . b
Table 5. Tax implications
method.
Table 6 compares fhe after-tax costs 4 Post Tax : Rx o
of the three alternatives. There is no Year : Rental Leasing Purchase
comparison for purchgse V'Vlth' residual 1 Z58 1oa A0 55
value because the tax implications of a 2 10.44 6.46 36.85
sale at a profit could be difficult to 2 égjgg }2;33 g?-_i%
judge. This can be done easily in a g gg-g? ég-?g gg-gé
specific case. 7 32.62 25.31 27.08
Even without consideration of resid- g gg:éé 2828 2832
10 42,36 33.59 25.74

ual value, therefore, purchase is cheaper o
than renting in 5 years, and cheaper Table 6. After-tax costs
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than leasing in 7'2, considering the tax
implications.

Summary )
Various methods of analysis, sup-

ported by conservative assumptions,
indicate that computer purchase is
generally the best alternative, with
third-party leasing second among the
methods. Installment purchase is equal-
ly viable, provided that the interest rate
charged by the vendor is less than or
equal to the rate used in the discount
formulation.

It appears clear that purchase is best
also when one considers the effort
made by the cash-rich vendors to con-
vince their users to rent!

And vyet, there will still be the skep-
tics, who feel that the ability to change
after one or two years is worth the
extra cost of renting. Even in those
cases purchase is recommended. If,
through inadequate planning, expan-
sion is required before the natural
breakeven point is reached, examine
the market value of the installed sys-
tem. If the market value of the system
is high, and in excess of its book value,
sell the purchased system for a profit,
and make your replacement.

If, however, the market value is low,
and the system can only be sold for a
loss, purchase a second one at bargain
prices, and double your capacity at
lowest cost, without a reprogramming
or systems investment.

References:

Bruce J. Kirchenbaum, “Lease-or-buy de-
cisions without tears: The Present Value
Approach,” Financial Executive, February
1972, pp 30 ff.

Clifford W. Lazar, “Lease/Buy Decisions
for Computer Acquisition under Condi-
tions of Uncertain Technological Change,”
Proceedings of the ACM—1968, Brandon/
Systems Press, Inc., Princeton, N.J., 1968.

O

Mr. Brandon is president of Brandon
Applied Systems, Inc., a New York
management and technical consulting
firm with operations in Europe and
affiliates in Australia and New Zea-
land. He has BS and MS degrees in
industrial and management engineer-
ing from Columbia Univ. and is an
adjunct assistant professor at Colum-
bia’'s Graduate School of Business.

September, 1972

computers
carted
with

When you ship computer hardware, look for an experienced computer mover
like Burnham Van Service, which helped pioneer the nationwide moving of
electronics and other high value cargo. Burnham Van Service has air-ride vans
with power tailgates and the most advanced tie-down systems, along with
other specialized equipment for moving electronics. More important, Burn-
ham has the know-how to load, move, and unload your computer hardware
without damage, and the ability to spot your shipments at all times, day and
night, from one end of the country to the other. Call the man from Burnham
Van when you're ready to talk about computer shipments. Or write to us and
we'll be glad to send you a copy of a new
32-page equipment manual that illus-
trates Burnham’s specialized equip-
ment for handling high-value cargo.

BU HAM VAN SERVICE

. A
BURNHAM VAN SERVICE, INC.
1636 Second Avenue, Columbus, Georgia 31901 e Phone 404/327-7491
Denver 303/433-8619 e Chicago 312/372-4323 e New York 212/679-4111 e Cheverly, Md. 301/322-1300
CIRCLE 80 ON READER CARD

ThlS Hone ell System solved
6-month-o|d data

take weeks or months
- = . to solve and can be
: ‘extremely costly. These are
a data transmission problem the kind of problems we can
which had been plaguing him for isolate.. . . in minutes. And
six months and had cost him save you money in the bargain.
thousands of dollars. Let us prove what we say.
- We solved the problem in 4 hours. Call Robert L. Shipman
While only a small percentage of 303-771-4700 or write MS-218,
all data transmission problems Honeywell, Test Instruments
involving message integrity are Division, P.O. Box 5227,
this major, these are the ones that ‘Denver, Colorado 80217.

Recently, 1 large,
Midwestern compu
user came to us with

Honeywell
The Automation Company
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Now...an advanced, low-cost
solid state system
for hi-efficiency source data
collection and transmission.

Monarch Portable
Data Recorder
MDR-2100 System

Manufacturers will find the
system capable of efficient data
collection for dozens of produc-
tion, warehouse, and sales office
applications.

A fact file is availsble. Send
the coupon for your personal
copy now.

Seven important advantages for
retailers, wholesalers, and manu-
facturers have been combined in
Monarch’s remarkable MDR-2100
System. Here is on-site portability,
solid-state reliability, operating
simplicity, system flexibility, pur-
chasing and operating economy,
and effective error protection.
Three units make up the system:
the Monarch portable recorder,
data transmitter, and computer-
compatible magnetic tape receiver.
With this equipment, retailers
reduce order writing time, speed

MONARCH MARKING SYSTEMS
P. O. BOX 608, DAYTON, OHIO 45401

Please see that | receive your fact file
describing the MDR-2100 System for
low-cost electronic ordering and
inventory control.

deliveries, reduce out-of-stocks Name
and back room inventories, dra- A
matically cut errors, and transmit fim
more information to headquarters. Address

Wholesalers can reduce key 4
punching, end mail delays, ship City
faster, cut warehouse inventories,

State Zip.
(o e s e S — —— — g— —p— Po— (o— Po— Pi u— — =1

and build customer loyalty.

© 1972 Monarch Marking Systems, Inc. All Rights Reserved

Monarch Marking Systems
#—IL:; Pitney Bowes
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The Melcom computer, backed by

ample software and services,

from a company with $15 billion in annual sales,
may prove a formidable competitor

Mitsubishi

Moves in Europe

To the outsider, success may seem to
come naturally to Japanese companies,
but as a Mitsubishi executive put it to
us recently: doing business in Europe
is like “swimming up a waterfall.” For
Mitsubishi, success on this difficult,
distant, highly competitive market has
been complicated by its choice of
waterfalls. In the past, Japanese trad-
ing companies have made their reputa-
tion as buyers and sellers of bulk prod-
ucts, heavy machinery or industrial
plant. It was largely their slowness to
adopt intensive marketing -techniques
and to offer the necessary services re-
quired by sophisticated high-technolo-
gy products that led many Japanese
manufacturers of electronic products
to by-pass traditional trading company
channels and set up their own interna-
tional sales and service organizations.
Now the giant Mitsubishi Corp. has
taken the plunge in Europe’s fast-mov-
ing minicomputer and photocopy
market, where success can be taken as
a signal of further Japanese entries.

When Mitsubishi Shoji Kaisha Ltd.
switched its patronym to the Mitsu-
bishi Corp. last year, it changed much
more than its name. The recent emer-
gence of Japan’s largest trading com-
pany on the European computer and
photocopy market was the first indica-
tion of radical revisions in its basic cor-
porate strategies. These changes have
far-reaching implications in markets
for high-technology products where
financial prowess and global marketing
structures are key factors of competitive
power.

It is precisely because the field is
dominated by multinational giants, as
much as because of the rapid growth
potential, that the Mitsubishi Corp.
decided to assault the European mar-
ket frontally from beachheads in the
U.K. and West Germany.

Previously, Mitsubishi’s 12 offices in
Europe have bought and sold a vast
array of bulk commodities, metal and
mineral products, chemicals, foodstuffs
and heavy plant and machinery. Some
Mitsubishi home electronics products,
maintly Tv receivers, were sold
throughout Europe by Teleton, a
German-based firm selling under its
own brand name. But Teleton suffered
the same fate as many marginal Japa-
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nese electronic manufacturers who were
totally reliant on price competition;
after revaluation they were caught with
large volume sales and disappearing
margins, forcing Mitsubishi to a rescue-
takeover action to preserve its channels
of distribution.

Other members of the Mitsubishi
group, such as the quality-conscious
makers of Nikon cameras, had opted
out of the Mitsubishi stable and de-
cided at the outset to go it alone on the
European market with their own in-
tensive marketing strategies supported
by extensive service facilities. The
mammoth Mitsubishi trading firm, like
others of its genre, was slow to realize
that with the changing structure of
Japanese industry, its future growth
depends largely on its ability to market
high-technology products requiring
heavy added-service value.

The emergence of Mitsubishi Elec-
tric as one of the leading Japanese
manufacturers of modular, compact
“user-oriented” computers provided
the necessary catalyst for the big

by Gene Gregory

switch. At the same time, another
camera company in which Mitsubishi
Corp. has a small interest, Konishiroku
Photo Industry (xp1), had developed a
new dry photocopy machine with at-
tractive price and quality advantages
over the competition. The Mitsubishi’
management decided to provide the
necessary added capital to develop the
new line of copiers and produce them
for world markets, taking a majority
interest in KPI.

Ready for direct marketing
With the two lines of equipment,

Mitsubishi Corp. decided it was broad
based enough to enter the European
market directly. It was only a matter of
choosing the time and place, both of
which were decided when the U.S.
parent of its U.K. distributor, Farring-
ton Data Processing, went bankrupt
last year., Mitsubishi Corp. moved
quickly to take over its agent’s sales,
software and engineering organization,
with more than 130 trained personnel
and offices in major industrial centers

“You're born, you're processed and you die. That's life.”
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your
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dedicated
to extending the
life of your 360.

Our proven performance add-on

core memories for the 360 series are
extremely reliable, technologically
superior and functionally packaged.
No complex interfacing or
programming changes are required.

Find it hard to believe? Contact us
today for information on these
cost-saving units. We'll welcome the
opportunity to prove it all.

Computer Hardware
Consultants
and Services
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Newtown, Pa. 18940
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CIRCLE 5 ON READER CARD
82

Mitsubishi

of England and Scotland.
Mitsubishi’s Melcom computer is
medium-sized, designed for use by

smaller- and medium-sized companies .

in sales control, inventory control and
invoicing. “We see a tremendous fu-
ture in Europe,” a top Mitsubishi ex-
ecutive told me. “The compact com-
puter, will gradually replace the billing
machine and become a critical compet-
itive factor for smaller firms. Inde-

pendent surveys indicate that the mar-

ket will grow from 20-25% annually
until 1975, and we believe that this will
continue for some time.”

The strategy Mitsubishi is counting
on to obtain a solid share of that mar-
ket is defined by Mitsubishi’s European
regional manager as a long-term devel-
opment action. The European market
is a big one and “it must be developed
with patience.” The key elements of
that action are:

The will and the means to succeed.
The European market is a difficult one,
and Mitsubishi is fully aware that some
very big multinational firms have failed
in their efforts to break into the market
dominated by Xerox. “But,” Shino
says, “Mitsubishi is too big to enter any
new field lightly. We have made our
decision and we intend to succeed.
After all, a company the size of Mit-
subishi makes most of the giants in the
field look pretty small.”

With an annual turnover of about
$15 billion, including about 9% of
Japan’s total exports, and some pretty
powerful banking connections, there is
no question of Mitsubishi’s financial
staying power, which the company be-
lieves will inspire user confidence.

Selective national staffing. The
switch to direct marketing of highly
sophisticated Mitsubishi products has
been accompanied by another equally
revolutionary change to primary re-
liance on carefully selected national
staff. In the U.K. and German opera-
tions there are only three or four Japa-
nese managers and technicians; the rest
are recruited and trained locally. Op-
erational management, systems engi-
neering, sales and service are all dele-
gated to nationals, with only top
management and some staff functions
filled by Japanese. :

Upstaging  software.  Mitsubishi
places emphasis on software and ser-
vice. An extensive library of its own
brand of software—System Mosaics
(Melcom Optional Software Applica-
tions for Integrated Commercial Sys-
tems)—is supplemented by custom-
designed installations. Mitsubishi likes
to boast that it is essentially a software
and service organization that seeks to

provide a system that will make more
money for its customer, and it spares
no effort to assure prompt and ade-
quate service to keep Melcom comput-
ers on the job.

Flexibility. Mitsubishi will either sell
or lease photocopy machinery, depend-
ing on the customer’s preference. This
offers some advantages over other
makers with a standard leasing policy.

Reasonable prices. Both - Melcom
computers and U-Bix photocopiers are
offered at highly competitive prices.
Melcom systems are designed for max-
imum flexibility—to use rather lower
priced 1,000-word memory discs
which can be expanded by an add-on
system to well above the million mark.
These, in turn, are supplemented by a
range of high speed auxiliary tape
readers, punches and complementary
printers. U-Bix copiers sell for less than
$4,000, a price which has assured
market acceptance in Europe as in the
U.S. ' -

Mitsubishi is not as much concerned
with the present American and Euro-
pean competition in either the com-
puter or photocopy field, as with the
emergent Japanese competition in
world markets. Canon, Inc., has re-
cently introduced a dry copier, and it is
expected that Minolta Camera will soon
be in the European market with a range
of dry duplicators. Also in the near
future, the aggressive Ricoh Company,
Ltd., and Mita Industrial Co., Ltd., top
Japanese makers of wet Diazo copy
machines, are expected to move into
European markets, with prospects that
competition among Japanese manufac-
turers for the copy machine sales may
rival the fierceness which has driven
down prices of desk-top electronic cal-
culators in recent years. [}

Mr. Gregory is now a business con-
sultant and writer in Geneva. He is
the author of articles appearing in
many publications in Europe and Asia
and has been a publisher, editor, and
professor, as well as serving with
agencies of the U.S. government. He
has a BS in foreign service from
Georgetown Univ., an MA in interna-
tional relations from Johns Hopkins
Univ.," and was a Ford Foundation
Fellow in Southeast Asia.
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The proposal to CODASYL's Programming
Language Committee that Report Writer be removed
from COBOL has prompted a vigorous defense

Using

the COBOL
Report Writer

The Report Writer feature has been a
part of coBoOL since 1962. Since that
time it has been coBoL’s “forgotten

man.” Few coBoL users spent the time’

to learn how to use it and those who
did evidently didn’t have much to say
about the experience. Recently, some-
thing happened to bring increased at-
tention to Report Writer: CODASYL's
Programming Language Committee
received a proposal that recommends
removal of the feature from coBoL on
the grounds that it is “redundant with
current features in the language and
too complicated for the general report
writing needs of the user community.”
This event is sure to provoke many
responses, both pro and con. This arti-
cle is one such response—a definite
con.” Although the primary purpose of
the article is to refute the charges
against Report Writer, it is also de-
signed to subtly persuade the reader to
try Report Writer for himself and, hav-
ing once tried it, to continue using it
thereafter.

The proposal to remove Report
Writer makes two contentions. The
main one, that it is overly complicated,
will be addressed by the remainder of
this article. The other, that of redun-
dancy, is based on how one defines a
report-producing facility. Certainly,
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coBoL has the -general facilities for
writing réport-producing programs,
just as it has facilities (other than the
SORT statement) for writing programs
that can sort files: It even has some
facilities specially designed to produce
listings: the LINAGE clause and the
ADVANCING option of WRITE. However,

PAYABLES PG. 1

.NAME . . . DUE....AMOUNT .
XYZ CO 6/21 248.16
ACME 6/21 1,117.28
* 6/21 1,365.44

ACME 6/28 98.26
* 6/28 98.26

o 1,463.70

Fig. 1 ‘

most business reports are more than
just simple listings and, thus, require
fairly extensive and often complex
code to produce them. Report-produc-
ing routines can be generalized just like
sorting routines, and in the interest of
programmer efficiency they ought to
be. Thus, the definition of a worth-
while report-producing facility requires
the degree of automation found in Re-
port Writer but nowhere else in cosoL,

_ by Harry T. Hicks, Jr.

and we must conclude that the facility
is not redundant with other language'
features (it may indeed be redundant
with facilities outside of coBoL such as
RPG programs, but that is not the issue .
here). :

Let’s investigate how complicated
Report Writer is (or isn’t) by using it
to code a report-producing COBOL pro-
gram. The report is shown in Fig. 1.

This looks pretty simple: two heading
lines, one with a page number; a detail
line; and two total lines, one produced
every time the due-date changes and
one final total.

Before we apply our complicated
Report Writer to this simple report,
let’s think about how we would write a
program in plain, €asy COBOL to pro-
duce it. The code we would need just
to produce the report (not to read the
input records, edit them, etc.) is listed
below: i

1. A file description (FD entry) for
the file on which to write the report.
This definition would probably include’
a record description entry for the detail
line that contains elementary item_de-
scriptions for the name, date and
amount fields.

2. Working-Storage descriptions of
the two heading lines and two total
lines, a couple of counters for the total

DATAMATION



.lines, a page counter, a line counter,
and a field to store the date field for
control purposes. '

3. Procedure Division code to:

Format and write the heading lines,
total lines and detail line.

Maintain the page, line and both
amount counters include “rolling”
and zeroing of the latter.

Check for a control break (change
in the due date) and a page break
(line counter overflow) and take
the required action in each case.

Maybe this report isn’t so simple after
all! Let’s see if Report Writer helps
out. -

Using Report Writer we still have to
define the output file, but we can omit
the record description entry by writing
REPORT IS PAYABLES instead of the
usual DATA RECORD clause. When this
clause appears in an FD entry, no
record description entry is needed.

Next, we need to define the report in
terms of its layout (what kinds of lines
there are and what appears in each of
them) and sources (where does the
data that appears in the report come
from). Shown in Fig. 2 is the complete
Report Description (rRD) needed to
produce the report. Before we discuss
it in detail, look it over and see if some

. of it looks familiar. ,

It really isn’t much different from
what the Working-Storage description
of the report lines would be—just a
few new clauses. There is one major
difference though. With. this Report
Description, all you need to write in
the Procedure Division to produce the
report are the following statements.
PROCEDURE DIVISION.

HOUSEKEEPING.

OPEN INPUT INFILE OUTPUT OUT-
~ FILE.

INITIATE PAYABLES.

DO-REPORT.
READ INFILE AT END GO TO ALL-
DONE.
GENERATE RPT-LINE.
GO TO DO-REPORT.
ALL-DONE.

TERMINATE PAYABLES.

CLOSE INFILE.

STOP RUN.

Let’s look at the Report Description
piece by piece and see what each does.
Report Descriptions appear in their
own Data Division section—the Re-
port Section. Each report is described
by an RD entry which specifies the
broad details of the report, followed by
a series of record description entries,
one for each group of report lines.

The RD entry names this report PAY-
ABLES; the name is needed for the INI-
TIATE and TERMINATE statements. The
clause CONTROLS ‘ARE FINAL, DUE-DATE
names the data fields which control the

September, 1972

appearance of total lines. FINAL is a
coBoL word that indicates that a final
total is desired. DUE-DATE is a field in
each input record; when it changes, a
total line will be produced before the
detail line with the new value is pro-

‘REPORT SECTION,

RD PAYABLES

: CONTROLS ARE FINAL, DUE-DATE
PAGE LIMIT 50 LINES, FIRST DE-
TAIL 4.

01 TYPE PH.

03 LINE 1.

05 coLUuMN 8 pIc X(13)
VALUE “PAYABLES PG.”.

05 coLuMN 21 pPICc 99
, SOURCE PAGE-COUNTER.

03 - LINE PLUS 1.

' 05 coLuMN 1 pic X(22)
VALUE “.NAME . . . DUE
....AMOUNT.”.

01 RPT-LINE; TYPE DE; LINE PLUS 1|.

03 - cOLUMN 1 PIC X (6) SOURCE

PAYEE.
03 CcOLUMN 8 PIC ZZ/ZZ SOURCE
DUE-DATE.
03 coLumnN 15 piCc Zz,277.72z
SOURCE PAY-THIS.
01 TYPE OF DUE-DATE; LINE PLUS 2.
03 'COLUMN 6 PIC X VALUE “*”,
03 - .COLUMN 8 PIC ZZ/ZZ SOURCE
. DUE-DATE.
03 "AMT-TOTAL COLUMN 14
PIC ZZ,ZZZ.7ZZ SUM PAY-THIS.
01 TYPE OF FINAL; LINE PLUS 2.

03 COLUMN 5 PIC XX VALUE

€63k *”'

03 . COLUMN 14 pIC 77,777.77

" SUM AMT-TOTAL.

Fig. 2.- Complete Report
Description.

duced. Control fields are listed in de-
creasing order of importance. .

The clause PAGE LIMIT 50 LINES,
FIRST DETAIL 4 tells the Report Writer
to: (1) begin a new page whenever the
next group of lines to be printed will
exceed the 50th line on the current
page, and (2) to put the first detail line
of each page on physical line 4; this
puts a blank line between it and the
two heading lines. If this phrase were
omitted, the first detail line would ap-
pear immediately under the second
heading.

Both page heading lines are de-
scribed by the Record Description en-
try beginning 01 TYPE PH.

Most Report Writer data definitions
don’t require a data name, so none of
the page heading entries has one. The
TYPE clause specifies the type of lines
in the group, in this case Page Head-
ings. The two lines themselves are
described by the two level 03 entries
and their subordinates. Each line de-
scription must include a LINE clause to
tell the Report Writer what spacing
between this line and the previous line
is desired. LINE 1 means “put this line
on the first physical line”; LINE PLUS 1
means “‘single space.”

The level 05 entries describe the
fields on each line. The description of
every elementary item must have a coL-
UMN clause to tell Report Writer the
column in which the first character of
the item appears. Also required are a
PICTURE clause (just as in other Data
Division sections) and one of three
clauses to indicate where the data
comes from. Two of these clauses are:
(1) vALUE—the data comes from the
literal written in the clause and (2)

“The political views of our next speaker are well known."”
© DATAMATION ©

85



‘CcoBOL
Report Writer

SOURCE—the data comes from the field
whose name appears in the clause
(Report Writer automatically moves
the data into the report line at the
proper time). The name PAGE-COUN-
TER that appears in the first SOURCE
clause is a special register in which
Report Writer keeps the current page
number for you.

The definition of the detail line be-
gins 01 RPT-LINE; TYPE DE; LINE PLUS
1.

The detail line is given a name so
that the GENERATE statement can refer
to it. This line is the only type that is
explicitly produced by the program; all
of the other lines are produced auto-
matically at the appropriate time. The
elementary items in the detail line are
defined using the .COLUMN, PICTURE
and SOURCE clauses just covered. (No-
tice the editing PICTURE, 7Z/ZZ; the “/”
character in a numeric-edited item is a
fairly new addition to coBoL.)

The last two level 01 entries define
the total lines, or “Control Footings”
as Report Writer calls them. Each con-
trol footing line is associated with one
of the fields named in the CONTROLS
clause of the RD entry. The definition
of the first control footing line begins
with 01 TYPE CF DUE-DATE; LINE PLUS
2.

The TYPE clause not only names the
type of line but repeats the name of the
control field DUE-DATE. Report Writer
generates all the code needed to test
DUE-DATE against its previous value
each time a GENERATE statement is
executed and to produce the control
footing line when a change occurs.

The elementary item definitions are
the same as those we've been looking at
except for the suM clause. The suMm
clause is used instead of VALUE or
SOURCE to indicate that the data that
fills that portion of the line represents a
total. Report Writer generates code to
accumulate the data item named in the
SUM clause in a counter and to move
the value of that counter to the control
line just before it is written. Rolling the
counter up to the next level (FINAL in
this instance) and resetting it to zero
are also automatic. The definition con-
taining the suM clause has the data
name AMT-TOTAL. Report Writer asso-
ciates this name with the counter so
that the name can be used elsewhere in
the program to access the content of
the counter. Notice that the suMm
clause in the last line of the FINAL
control footing definition names AMT-
TOTAL rather than PpAy-THIS. This
causes Report Writer to roll the coun-
ter from the first control footing to the
second when a control break occurs on
DUE-DATE rather than adding PAY-THIS
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to both counters at each GENERATE
statement execution.

The last level Ol defines the FINAL
control footing. This line is produced
once—when the TERMINATE statement
is executed.

Using this Report Definition, the
Report Writer portion of the cosoL
compiler generates all the code needed
to produce the report. As noted earlier,
all the Procedure Division needs to
contain is an INITIATE statement to
ready the report writing code, a GENER-
ATE statement to produce each detail
line, and a final TERMINATE statement
to produce the final control footing
line.

You're probably thinking “it can't
be that easy” and in most cases, you're
right. The Report Writer feature offers
much more power than this brief run-
through has shown. But, having read
this far, you’'ve learned the basics;
everything else—the other types of
lines, totaling and line control options
and such—fit into the framework you
now have. And each new feature
brings with it enough power to more
than compensate for the small incre-
mental learning effort involved.

Is Report Writer redundant and
overly complicated? You can answer
that question for yourself. Take one
of your operational report-producing
programs written in coBoL and recode
it using your implementor’s Report
Writer (if he doesn’t have this feature
in his compiler, his phone number or
address is probably in the back of his
coBoL manual) and compare the re-
sults. Or, try recording the sample pro-
gram we just discussed in plain, easy
CcoBOL, and compare the results. You'll
find that the Report Writer version
takes far fewer lines of code, is easier
to understand, and is much more readi-
ly changed. And you learned all about
it in less than one hour.

Mr. Hicks is director of consulting
services for Information Management
Inc. and has been a member of both
the ANS Working Group for COBOL
standardization and the CODASYL
Programming Language Committee.
Before joining IMI, he was with Com-
puter Usage Co. and Boeing. He has
BS and MBA degrees from the Univ.
of California at Berkeley.

Computers go

from the latest thing

to objects of historical
interest in a surprisingly

short time. Lest we forget..

The Last

Only during the last two years has
everybody seemed to be talking about
the virtues of making do with what
you have, rather than jumping to order
the latest machine, but some few peo-
ple began following this principle far
earlier. One of them is Gene Usdin,
head of Southwestern Computing Ser-
vice in Tulsa, Okla. :

We went to see him in response to
his letter reporting that Southwestern’s
ALWAC 111, serial number 5, “had a
sinking spell a couple of months ago
and is probably not long for this
world.” As far as Gene knew and we
were able to find out, his was the last
ALWAC in regular operation.

Southwestern has been in business
since 1953, starting out with an 1BM
604. (Since then, many other service
bureaus have come and gone in Tulsa,
including one across the street.) In
1956, Gene decided to get a real com-
puter and chose the aLwac. The big
competition then was the 1BM 650, and
price was a factor in the choice. Logis-
tics Research Inc. of Redondo Beach,
Calif.,, the manufacturer, offered a
price of $700 a month for a basic
system, including a Flexowriter, but
without maintenance. The unusual re-
liability of the machine made this ar-
rangement feasible. As Gene recalls,
the first trouble appeared some three
months after installation. He called
another installation on the phone, de-
scribed the trouble, got a diagnosis,
replaced one tube, and was back in
operation. Gene’s attitude toward pre-
ventive maintenance differed from that
recommended in the ALWAC manual:
he didn’t do any. His motto, he says,
was “to let sleeping dogs lie and never
touch the diodes—the machine had
great recuperative powers.”
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ALWAC

The new machine arrived in July
1956, accompanied by a three-man in-
stallation team. “None of us had ever
seen the machine before or knew any-
thing about programming it. Alan
Beek (then head of programming for
Logistics Research and now at uc

BELOW: An instruction list for the ALWAC. In the olden
programmers were expected to be familiar with a

time,

by William J. Rolph, Senior Associate Editor

Irvine) gave us a one-day course and
then we felt we were ready to be on
our own . . . ” Gene and his colleagues
also had a one-day logic and mainte-
nance course, “so that we would be
able to handle our own field service,”
backed up by a genuine field engineer

quaint notation called machine language. RIGHT: This chart

and an explanatory memo were distributed

in 1957 to

who was to be resident at a later instal-

- lation in Enid, Okla.

“During the two weeks that the in-
stallation team was with us,” Gene
says, “much of their time was spent
glued to the scope looking for noise
and substandard pulses. This process

PRELIMINARY

ALWAC installations to show the possibilities and limita- —— (convenTen)
tions of program exchange. The few solid arrows indicate 1GT FLEX CODE
installations able to run received programs without modifi- DTMR ELIANCE [ —— == [haad)
cation. Dashed arrows show that the sending installation R e NWRC
has some feature or equipment not present at the receiving SWCS he (tete womse)
installation. Dotted arrows show incompatibility that may 4 o N, Teex cen
require modification or recoding. Dot-dashed arrows indi- eARD Two .. See o Ceo
cate both incompatibilities and extra features, The memo [ineuT el NfagiMve
s . . FLEXS LYEN d Ry
concluded by saying that these are only coding differences; 1 RY e TiNIo, *s)
engineering differences are not shown. ls1a2_woess O,
NAA CARDE
ALWAC 11l OPERATION CODES N A E S
ARITHMETIC JUMP
60  Add 10 Jump
62 Minus add 12 Control jump 1
64  Minus subtract :2 gonlro:‘ jump 2 FLEX CODFE
66 Subtract 1 ount down
be  long add V8  Non-zero jump ( : FLExs)
be  Llong subtract Tc  Lless-than-zero jump UBC f_'f-_‘"’_gfl_ —
e0  Add multiply by D le  Overflow jump
@2  Add multiply 50 Overflowif Asmallee ] 1 a e et
@4  Multiply by D 02%  Reverse overflow o sC \(AU To, FLEX €oNV)
o6 Multiply ~ OPN. CobEs
e8  Long divide by D EXCHANGE, COPY = A - FLEX CoBE
ea Long divide P - By
oc  Divide by D 68  Exchange W and A - oy,
ee  Divide 30* Exchange 8 and A — ,_*5 | ~N I?‘Q
22% * Round off 36% Exchange € and A ~— € ~ b&k
28% Clear A 3o0* Exchange D and A _ TRl | ~
2c®  Positive A 48 Copy AteW . | CARD
2¢*  Reverse A sign 78 CopyWis A AR
3e* Complement A 56 CopyWito E ADAL’A 'CONVCRTER LITTON
40 CopyWitoB
SHIFT 5a CopyWtoD |
Oa* Copy Eto D
a0  Double shift right 08* Copy EftoB |
a2  Double shift left 34% Copy Efo A
a4 Shift right 38% CopyDto A {
a6 Shift left 32% CopyBto A |
a8  Scale :3 gopy'M :o A convemTER CoNTE
ea  Floot opy to
82 Copyto il 0132 WoRDS_ |AUTRONIC§c somnEL, rafnar,
INPUT-OQUTPUT gz gopy to w N A A C H A M pL' N
85 Copy from ! 3PECAT STt PRC  lewieuten donvasl
f0  Codes in opy from YAres AND .
2 LleMers In 8a  Copy from Il BUFFER R > CHANNEL FoRMAT
f4  Codes out 8¢ Copy from 111 e 95) -
16 Letters ou? 8e  Copy from IV o< ° v,o‘ﬂ/' P N PRESELECT OPN.
d8  Sign out 4c  Copy address to W s“"' Ak e - S
dc  Number out 4e  Copy half to W € @/.’ - o""&:.*‘ e-ﬂ DUAL CONVERTER,
9a Type 6¢c  Copy address to A W0 . Rt ﬁqe ob
9¢  Punch 60 Copy half to A — -65\,9 P4 “‘_'(‘
9¢  Both 70  Controlled copy '?Qevlogvgv W
98  Neither 74 Extract -
PRB |¥c° NWRC
©Needs no address, Add 1 to double-up operations. Q\“
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The LLast
ALWAC

generated about 100 ficld changes to
our machine, and it was that kind of
attention that made the machine work
so well for so long.”

After their programming course, the
group wrote some routines for the
open house demonstration, then went
directly to programming engineering
applications for the bureau’s custom-
ers, starting with those that had proved
a little awkward for the 604 to handle.

The ALwAC was a binary machine
with a 32-bit, plus sign, word. The
commands were eight bits, ““so natural-
ly the programming was done in hex.
We all programmed in hex, talked in
hex, did mental arithmetic in hex, and

(Continued on page 91)
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Wenner-Gren:
From Light Bulb

Salesman to Merchant Prince

LOGISTICS RESEARCH INC. (the name was
changed to aLwac Corp. about 1957) was
founded by Axel Wenner-Gren in 1952
and initially staffed by a computer group
who left Northrop, some going instead to
start Bendix Computer.

Wenner-Gren’s original purpose,. ac-
cording to some who were there at the
time, was to develop a computer suitable
for planning a .worldwide network of
monoiails, because he owned a large part
of a German company that built them._

He owned some other things too. Born
in Sweden in 1881, Wenner-Gren went to
school in-Germany, worked there briefly,
then in 1907 appeared in New Jersey,
where he had come to seek his fortune—a

venture that proved successful. He
worked in a New Jersey factory for 15
cents an hour, then found a job as sales-
man for a light bulb company with head-
quarters in Sweden. He may have been
the greatest light bulb salesman ever
known, because he sold the U.S. govern-
ment on floodlighting the Panama Canal
for its grand opening in 1914.

By 1917 he owned the majority of his
company’s stock. In 1921 he formed the
Electrolux Co., making vacuum cleaners,
then acquired plans from two inventors
for a refrigerator, leading to formation of
Servel. With returns. coming in from
Scandinavia, Germany, France, Britain,
and the U.S. for these products, he bought
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mines, power plants, and control of
Sweden’s biggest wood pulp producer,
thus getting five million acres of timber
lands. In 1935 he headed a group buying a
one-third interest in Bofors Munitions
Works from Krupp of Germany, makers
of the antiaircraft guns soon to be pro-
duced in many countries under license.
Then he arranged with Northrop to build
military aircraft in Sweden—a comple-
mentary industry for the Bofors opera-
tion.

Meanwhile, he had become acquainted
with Hermann Goering and made trips
between Germany and England in an an-
nounced attempt to further the cause of
peace. Knowing Goering, however, later
led to Wenner-Gren being blacklisted by
the U.S. But well before then he had
acquired Hog Island in the Bahamas,
which he visited on his yacht, the South-
ern Cross (formerly owned by Howard
Hughes), which had a crew of 315.

Wenner-Gren had many other diplo-
matic ventures, but before starting Logis-
tics Research he also financed the
archeological expedition to Peru that dis-
covered the lost cities of the Incas, gave
Peru a million-acre park, and arranged
the merger of the two competing tele-
phone companies in Mexico, gaining con-
trol of the resulting company. At the age
of 76, four years before he died in 1961,
he undertook the development of 40,000
square miles of wilderness in British
Columbia, where he planned to build 15
or 20 new towns, supporting timber and
mineral exploitation, and connected by a
400-mile monorail.

Owning the telephone company in
Mexico was a factor in the operations of
Logistics Research, because the U.S.

‘blacklisting made it difficult to bring

money into the country and, according to
one of the early employees at the com-
puter company, it was done through the

Mexican phone company. The money
fostered the development of the ALWAC 1,
u, u1, and m E. But, according to one
user, the sales prices were not adequate to
cover the costs and leave a profit.

About a year and a half before the
acquisition of the company by El-Tronics
in 1958, the ALwaAc 800 was under way, an
all-new computer promised to the first
customer, the Federal Reserve System, in
15 months. “But,” says a logic designer
who worked there, “we couldn’t have de-
signed the circuits in that time.” Soon,
Wenner-Gren’s accountants descended
from Sweden and Canada, cutbacks oc-
curred, and the computer wasn’t deliv-
ered.

DATAMATION noted a final conclusion
to the ALWAC story in January 1965: «. ..
a federal judge awarded over $200K to
the Federal Reserve Board as the result of
the nondelivery of an ALwac 800...” [

September, 1972

OPPOSITE PAGE: Southwestern’s ALWAC, with
mainframe in the two-door cabinet and memory
cabinet on the left. Paper tape reader is in open
cabinet by the window. Flexowriter, scope, and
control console are on the desk. The battered
card decks on the corner of the desk were
wrapped in rubber bands and used to hit the plug-
in tube packages, insuring that they were firmly
seated. This procedure was the only regular pre-
ventive maintenance at this installation. LEFT
ABOVE: Inside this modern building in Tulsa,
Okla., the last ALWAC Ill served for 15 years.
LEFT BELOW: Tally high-speed paper tape
reader. Auxiliary power supply just below it has
small anchor insignia, showing it was Navy prop-
erty. This unit was acquired as war surplus.

BELOW: After 15 years of steady production,
Gene Usdin pulls the plug on his ALWAC lll. Most

of the machine will be scrapped, but he intends
to keep the memory cabinet as a bookcase.
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What

do these
beauties
have in

common?

Both of these WANGCO tape drives
can read and write 800 cpi NRZI and
1600 cpi phase encoded tapes. You
can select either industry standard
format with the flick of a switch, or
let the computer do it for you. And the
same flexibility, at low cost, is avail-
able with all other WANGCO tape drive
models.

If you're involved with COM, off-line
printing, or a computer that requires
transitions from NRZI to phase en-
coded formats, you’ll want all the facts
about the WANGCO D? Series.

WANGCO drives with the 800/1600
dual density capability may be daisy-
chained with other WANGCO units,
and WANGCO D? formatters are per-
fect running mates to make the job of
interfacing quick and easy.

WANGCO D? tape drives, and other

models, have a lot in common. Un--

paralleled mechanical and data reli-
ability make them the first choice of
the OEM and his customer.

We would like you to get together with
our new dual-density data package.
You will find that you have a Ilot in
common..
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Mod 1175 D? — Vacuum column drive with dual-density capa-
bility. Tape speeds of 25, 37.5, 45 and 75 ips. §elf—loading
v

vacuum chambers.

Mod 1045 D? — Servo arms, with dual-density feature. Tape
speeds of 25, 37.5 and 45 ips. Automatic arm retraction for

easy threading.

WANGCO

INCORPORATED

2400 BROADWAY e SANTA MONICA, CALIF. 90404
(213) 828-5565

CIRCLE 70 ON READER CARD

DARTAMATION



The Last
ALWAC

didn’t know it was a big deal.”

Memory was a 4,096-word drum
(8,192 words, optional), with 128
words of “fast-access” storage, pro-
vided by having two heads per track,
and another 32 words of fast storage
for constants. “We never needed a

symbolic assembler,” Gene says, “but
we had a 32-word operating system.”

And the package included paint, a
paintbrush, and paint remover.

Gene made some special arrange-
ments for input too.

“Since the paper tape code of the
ALWAC was very unusual, we decided
to prepare our tape by converting
cards on an 1BM 063. In order to do
this, we had to modify the 063 inter-
nally in a very substantial way. This
was pre consent decree, the 063 at that
time was rented, and so we had to
conceal the fact from 1BM that we had

One component lives on. The high-speed paper tape reader has been
modified to read into the 704 replacement for the ALWAC.

Add and subtract time, as given in
the sales brochure, was 1 to 9 millisec-
onds; multiply or divide, 17 to 25
msec. Flexowriter output was at 9
characters/second. Input was cards,
paper tape, or keyboard. And there
were 78 standard operations.

But Logistics Research was always
accommodating about modifications:
“they couldn’t say no.” Gene added
five new commands, with the manu-
facturer’s permission. Many other in-
stallations made major changes too.
This led, Gene says, to “total incom-
patibility, because of their reasonable
attitude. It must have generated terrific
paperwork problems for them, trying
to keep a current set of drawings for
each machine installed. We wanted to
add high-speed paper tape to our ma-
chine, and I wrote many ietters . . .
They felt our power supply was too
weak to support any additional periph-
erals, but since they couldn’t say no
they just didn’t answer the mail at all.”
But Southwestern got their paper tape
reader, a Tally unit, with additional
power from a war surplus Navy 24-
volt unit. '

The cooperative attitude of the
manufacturer extended to spare parts.
With a new machine, the customer got
at least 10% additional pieces. To back

up 50 flip-flops, he was given five’

spares. But, since there was only one
clock read amplifier, he got one extra.

September, 1972

changed their machine. For a couple
of years we did our own maintenance
on the 063 because we were afraid that
if we called a serviceman they would
find out what we had done to their
machine and scold us.”

During the past 15 years, the ALWAC
handled all of Southwestern’s engineer-
ing applications. (Newer Burroughs
equipment is used for business applica-
tions.) But the sinking spell convinced
Gene that it was time to move up to
later, more advanced equipment. And,
at about the same time, he heard of a
good machine for sale. So, by the end
of last year, conversion was under way
to his new scientific machine, an 1BM
704.

Gene expects it to be cost-effective.
He got it for $1. O

CDMPUTER
I TALK ...
! FOR

| CDMPUTER
USERS II

[] DESIGN OF MAN-COMPUTER
DIALOGUES by James Martin, IBM
Systems Research Institute. A com-
prehensive guide.to the design of
man-machine dialogues for all cate-
gories of users. Offers a detailed
examination of the many types of
real-time, man-computer interfaces,
especially for commercial manage-
ment information systems. 71972 496
pp. cloth (013-201251-0) $15.95

[] COMPUTER SIMULATION OF
DYNAMIC SYSTEMS by R.J. Kochen-
burger, University of Connecticut,
Storrs. Covering analog, digital and
hybrid computer systems, this book
is applicable to all fields of engineer-
ing. It introduces methods for devel-
oping computer models of dynamic
physical systems. Teacher's Manual
available. 71972 530 pp. cloth
(013-166074-8) $16.50

[] MANAGER'S GUIDE TO MAN-
AGEMENT INFORMATION SYSTEMS
by Robert V. Head, Information Sys- |
I tems Consultant. This book is dedi-

cated to the application of computers
I in management and to the explora-

tion of higher levels: of computer

principles and usage in business to-
] day. 1972 288 pp. cloth (013-
| 548701-3) $12.00 .

[[] COMPUTER SECURITY MAN-
AGEMENT by Dennis Van Tassel,
Computer Center, University of Cali-
fornia, Santa Cruz. An authoritative
study of the problems of security in
computer operation and procedure.
Provides guidelines for implement-
ing a complete security system for
any computer center. 7972 220 pp.
cloth (013-165464-0) $10.50

Send me the books | have checked |
above for a free 15-day examination.
Within the 15-day trial period, I'll
either send you my check for the
indicated amount or return the books
and owe nothing.

Name =
Address

City

State. Zip

D-SUES-ZH(5)

P RENTICE-
| HALL Englewood

| Dept. 1 Cliffs, N.J. 07632
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Service is your most crucial concern in makmg a perxpheral
decision: ;

No matter how good-a product

No matter how attractive a pric

when service is: unsatlsfactory all other beneﬁ s
disappear, -
Today's EDP user insists on maximum systern avallabuhty
Service, inevitably, is the great leveler of hardware companies.
TELEX is committed to service excellence—above all.
TELEX has built its success as The Peripheral .Company by
having the outstanding service organization'in the industry.

‘This' means that TELEX continues to:invest millions in: ex-

perienced, qualified technical personnel

‘It means constantdevelopment of these service people through

comprehensive schooling and in-depth training on all products.

"It means an extensive logistics network and technical support

organization—the ‘local, regional ‘and national teams of. spe-
cialists—which reinforce the TELEX field engineer.

It means that TELEX provides the resources necessary to

assure guick and effective response to all service requirements
in all’ TELEX ‘product categorres tape, dlsk memory and
printer subsystems.

Most of all—it means that you, the user can depend on TELEX
for service superiority. ; .

. You know it's most. |mportant

TELEX knows: it too.

- You ] get the full story from your TELEX representatlve Or'

DARATAMATION



PERIPHERAL COMPANY
. TELEXCOMPUTER PRODUCTS ING ©
8422 East AstStreet *Tulsa, Oklahoma '74135"(‘918) §27»1 111’ .

. - TELEX LTD, &
101 Duncan Mill» Don Mills, Ontario, Canada » [416)445.8050
Ll TELEX EUROPEAN GROUP i
213 Oxford Street «Londan WiR 1 AH. England +01734.9131
i o ,Paris~Frar1k(un-Zurgch - : e
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the centronics
phenomenons

from zero to
$7 million in
84 days.

March 14, 1971: our first
printer came off the assembly
line.

July 9, 1972: Deliveries
passed the $7 million mark.

Hundreds of companies have
their reasons for choosing
Centronics. Phone or write
Department 1041 for the
reasons.

CENTRONICS

centronics data computer corp.
one wall street, hudson, n. h. 0305l
telephone (603) 883-0lil
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The conference showed the
‘technical excellence of Canadians,

but at the show U.S. subsidiaries

dominated the exhibits

Canadian

Computer Show

and Conference

Canada did its annual computer thing
in the form of the Canadian Computer
Show and the Canadian Computer
Conference in Montreal recently and a
brief walk between the two events told
much about the dilemma that is facing
—haunting, some might say—the Ca-
nadian computer industry.

At the Place Bonaventure where
some 60 exhibitors had set up booths,
there was one overwhelming impres-
sion about the Canadian computer in-
dustry: It’s American. Most of the
manufacturers exhibiting were subsid-
iaries of U.S. firms. Nearby, at the
Queen Elizabeth Hotel where the Ca-
nadian Computer Conference was con-
ducted, the first-rate technical program
proved that Canadians don’t have to
take a back seat to anyone.

The contrast between the two events
raised an obvious question: Why
haven’t the Canadians been more of a
computer manufacturing force both
within Canada and as an exporter?

Apparently a unique combination of
relatively small population, entrepre-
neurial conservatism, some bad luck
and a dash here and there of misman-
agement have been largely responsible
for the Canadian industry’s difficulties.
Add to this the universal boogeyman
that everyone in the industry must face
sooner or later—an exceptionally pow-
erful indigenous 1BM—and you have
what would appear to be a bleak future
for Canada nurturing its own sizable
hardware or mainframe computer in-
dustry.

The keynote speaker-at the Cana-
dian Computer Conference, R. C.
Scrivener, president of Bell Canada,
said it is unlikely that there will be “a
significant native mainframe industry
in Canada.” Scrivener, however, went

on to propose some new and bold di- -

rections for the Canadian industry.

Pushing software

“It is in the software end of the
business that the greatest opportunities
and risks lie,” said Scrivener. “If Can-
ada is to develop its own software
competence that can not only succeed
against foreign competition but be ca-
pable enough to export its product into
other markets, certain steps seem to be
necessary.

by W. David Gardner,
New England Editor

“First, software skills should have
professional status just as do engineer-
ing, accounting, legal and medical
skills. Around the professionals and the
academic base of their training would
develop all the paraprofessional skills
allied to software just as has been the
case with the older established profes-
sions . . . If Canada took the lead in the
world and created the process to devel-
op an accredited software profession it
would certainly gain a great advantage
internationally and would attract to
Canada outstanding people from other

. countries.”

The speaker noted that Canada has
the human resources, the educational
system and the financial resources at
hand, but he indicated that the finan-
cial resources should be diverted from
hardware R & D into the software area.

In discussing another subject,
Scrivener touched upon the proposed
formation of a Canadian network of
computer communications services.
The speaker said it was his “guess” that
a low cost network—with the chief
computer installation based in Ontario
—would be the route taken in the fu-
ture. Such a network, he added, would
provide “the greatest likelihood of de-
veloping east-west communications to
offset the natural pull of connecting
our terminals to computers south of
the border.”

Another speaker, Allan E. Gotlieb,
Canada’s deputy minister of communi-
cations, observed that a communica-
tions cable that will link Ottawa and
Montreal initially and Toronto later, is
currently being installed by the Bell
Telephone Co. By 1980, London, On-
tario, and Quebec City will be included
in the loop.

The idea that Canadians can com-
pete best in the software and services
side of the computer industry was also
voiced by George Fierheller, past
president of the Canadian Information
Processing Society who is also presi-
dent of Systems Dimensions Ltd.
(spL) of Ottawa. spL is involved in
computer services and he had that field
in mind when he said: “We can domes-
tically compete on the manpower side
rather than manufacturing. We're
quite convinced that it’s a continent
market and not a country market. We
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Canadian
Show

don’t see that border.”

spL, which has some $12 million
worth of hardware including a Model
85, stresses turnaround and reliability.
A company executive noted that more
than 50% of the firm’s jobs are turned
around in less than 17 minutes. The
company performs some 2,500 jobs a
day, adding up to a current annual rate
of $6 miilion. SpL’s services are mar-

-keted in the U.S. in Boston and New
York City by EDP Resources and the
company has plans to expand its ser-
vices in the U.S.

One Canadian who has been practic-
ing for eight years what many others
were preaching in Montreal in June is
Ian P. Sharp, president of I.P. Sharp
Associates, an Ottawa-based software
house. The firm, which employs some

70 people in North America, does:

nearly one-third of its business in the
U.S. During the first quarter this year,
Sharp Associates chalked up revenues
of $520,000 and a $40,000 profit.

“T don’t detect any vast differences
between doing business in the States
and in Canada,” said Sharp in an in-
terview. “I don’t think the border
should make any difference. It’s largely
in the minds of people. But it’s the
governmental bureaucracies on both
sides of the border that can make life
difficult.”

In addition to his business in the
U.S., Sharp has some 20 professionals
working in Europe. When Ian Sharp
founded his firm in 1964, he could raise
only $4,000 in venture capital, a fact
that illustrates Canada’s entreprencurial
conservatism. Profits and success
spawned more success and five years
later, in 1969, Sharp Associates raised
$1 million in private placement to fi-
nance its further growth.

Other Canadian companies have not
been so fortunate.

Many had been looking to Interna-
tional Computers of Canada Ltd.
(1ccL) to carry the mainframe banner
in Canada and while the firm domi-
nated the last Canadian Computer
Show in Montreal in September, 1970,
1ccL didn’t even exhibit this year and,
for all practical purposes, the company
is in limbo. Its former president, James
E. Bieser, is no longer with the com-
pany and indepéndent observers of the
Canadian computer scene have been
able to pinpoint no more than 10 in-
stalled 1ccL systems. ICCL appears to
be waiting for a new Canadian charter
from England’s icL—with which it has
an affiliation. 1ICL has a new manage-
ment team and many in Canada be-
lieve the U.K. managers must get set-
tled before they will be able to turn

much attention to the Canadian affili-
ate.

1cL has already come to the rescue
of another Canadian computer com-
pany, Ontario-based Consolidated
Computer Inc., a data entry firm. 1cL
has agreed to purchase $7 million
worth of Consolidated’s systems this
year for sale in Europe and this ar-
rangement was largely responsible for
the Canadian company being able to
announce its first profits at the Mon-
treal show—$177,121 on sales of

$2,073,874 during the first quarter of .

1972. :

“We’re still on an austerity pro-
gram,” says William G. Hutchison,
Consolidated’s president. “But I think
it’s working. We've cut back our em-
ployment from 510 to 230. We still
expect to do about $10 million in busi-
ness this year.”

Consolidated was forced into re-
ceivership several months ago and in
the process lost its president, Mers
Kutt. Its chief market had been in the
U.S., but the company has had to trim
its sales force there down to five men.
Besides 1cL, the company was propped
up by the Canadian and Ontario gov-
ernments, which now own 54% of
Consolidated.

“We're concentrating in more verti-
cal markets now,” says John M. Den-
nehy, Consolidated’s director of mar-
keting. “We're aiming at insurance
companies and at state and regional
governments. We’ve become very
knowledgeable on state income taxes
and have developed software and sys-
tems expertise in these areas.”

Bad luck with minis

Another company that has lost its
president is Datagen of Canada Ltd.,
the Canadian offspring of minicom-
puter manufacturer Data General.
Juan A. Monaco has left as president
and the company’s original plans to
design and manufacture a wide variety
of products for export have been large-
ly abandoned. But Datagen’s arch rival
in the minicomputer business, Digital
Equipment of Canada Ltd., shipped its
1,000th computer from its Canadian
plant during the Montreal show.

Meanwhile, the Canadian govern-
ment continues to subsidize large U.S.
mainframe companies in a move to
encourage them to step up production
and R & D in Canada. Control Data is
the leading light here, followed closely
by Ncr and 1BM. While these ventures
appear to be successful, some Canadi-
ans have complained that the govern-
ment subsidies have strengthened U.S.
subsidiaries while too many of the Ca-
nadian firms that have received assist-
ance have foundered.

One new Canadian firm that at-
tracted considerable attention at the
show was Comterm Ltd. of Montreal.

The company markets a family of pro-
grammable remote batch terminals—
called the Series 2000—that can access
a host of mainframe computers. Each
system is configured around a pnp-11
and uses a variety of card readers and
printers for the different models. The
model capability ranges from 300 to
1200 cards and 300 to 1500 lines per
minute with prices from $40,000 to
$75,000.

“We’ve been marketing in Eastern
Canada to establish a solid base,” said
Richard Shirley, marketing manager.
“We plan to move into New England
soon and then spread out across Can-
ada.”

As for the show itself, some 9,000
persons attended. Derek Tidd, show
manager, said that while attendance
was down from past years, the quality
of attendees was high. “The trend is
toward serious buyers of computer
equipment and services,” said Tidd.
“The people were more interested in
buying computers than those who at-
tended the shows in the past.”

The technical sessions at the Queen
Elizabeth Hotel covered a broad range
of subjects, from operating system de-
sign and pattern recognition to the
status of the four-day work week and
top management involvement with
computers.

Two academicians, Andrew Grind-
ley and Gordon Cummer of Western
Ontario Univ., surveyed 65 senior ex-
ecutives at 42 corporations and found
that none of the firms had a manage-
ment information system in use. “With
the exception of budget preparation,
little use is being made of the computer
for strategic planning purposes,” they
reported.

As for the four-day work week,
David Alderman of P.S. Ross and
Partners of Toronto estimated that
some 50 Canadian firms have adopted
the measure and he added that pro-
ponents claim that the four-day week

“has tended to bring about “higher out-

put per man-hour.” He said that the
small number of firms that had reverted
back to the traditional five-day work
week after experimenting with the four-
day week—about 10% of the firms,
he indicated—did so largely because of
poor and inadequate planning and
scheduling.

Alderman responded to some criti-
cism of the four-day week by stating:
“Certain prominent behavioral psy-
chologists have suggested that in-
creased leisure time will in itself create
problems—they believe that work is a
basic need. My comment on this is that
I am sure similar fears were expressed
when it was suggested in mid-19th cen-
tury Britain that society might general-
ly be improved by reducing working
hours of children in mines, or in fact
taking them out of mines altogether.” [

DATAMATION



Tab Data Media Cabinets are designed -
for««storage of whateve’pne‘eds storing.




ANOW
out servi
buying, selli

S




READER CARD




American DataSyStems:
The company that speeds data

around town, around the country,
around theworld.

At American Data Systems we make the most advanced and

most complete line of data communications equipment and
systems available. Data modems, data multiplexers,
programmable data communications processors and data
distribution systems. In fact, we make all of the hardware
and provide all of the software and system engineering
needed to put a sophisticated data communications
system together.

We make small systems, large systems, even systems
with their own computers (to take a lot of processing
time off your main computer’s back). ADS equipment
allows computers to talk to computers, effectively,
~ speedily. ADS equipment allows people to talk to
computers with equal ease. It doesn’t matter what
kind of computers or terminalé you have, nor how many.
ADS systems can tie together any data communications
network, no matter how modest, no matter how vast. And save
you a lot of money in the process.

Whether your data communications needs are immediate or
long-range, you should call on ADS. The company that five
years ago threw away the book on conventional data
communications concepts and came up with a whole new
technology. Technology that has made us the up-and-
coming leader in the industry. ,

We're ready to put that technology to work for you. To get
your data moving faster and more efficiently. Around town,
the country, or the worid.

/
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AMERICAN DATA SYSTEMS

8851 Mason Avenue, Canoga Park, California 91306
(213) 882-0020 Telex 67-3211
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News in Perspective

In its Aug. 2 announce-
ment, IBM offered ma-
chines and methods that
allow users to use big
hunks of auxiliary memo-
ry as if it were main
memory. But it also
chops off big hunks of a
market that independ-
ent peripheral makers
hoped to share with Big
Brother. The independ-
ents’ strategy for surviv-
al, page 109, is beginning
to unfold . ..

Programming costs are
lower in Europe than in
the U.S. Thus there is
mixed reaction there to
the concept of virtual
storage and its encour-
agement of big pro-
grams and less attention
to program efficiency.
But, on page 112, Euro-
peans see the day when
that trend may be re-
versed . ..

Transcripts from the Jus-
tice Dept.’s case against
IBM make for interest-
ing reading, page 112.
One excerpt is about
the cancellation of a
proposed trip by IBM,
the Justice Dept., and
the Federal District -
Court judge to view
computer installations at
Cape Kennedy durlng a
moon shot .

The cities of Pasadena
and Charlotte are setting
up on-line interactive
municipal information
systems, page 116. They
seem to use different ap-
proaches, but their goals
are-similar . ..

Look for a lengthy de-
bate in Congress next
year. on privacy and
computer-based data
banks, page 1283.
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On-Line Systems

CSC and New York’s Off-Track
Betting: Pioneers Get Arrows

It all started April 1970 when New York
State legalized off-track betting and
New York City planned that its fiscal '71

budget would include a $50 million prof-

it from the new Off-Track Betting Corp.
That’s profits, not revenues — profits
that had to be made by June 1971 from
a company and a system that had not
yet been designed or staffed.

As its appointed president, Howard
Samuels, one-time Democratic nomi-
nee for New York governor and ex-ex-
ecutive of a plastics company, had to
prove a great deal in this “‘unconsciona-
bly short time”: that a city-owned cor-
poration could seriously combat organ-
ized crime by competing with it, fill the
public coffers, and satisfy man’s sport-
ing blood. It was a heady, but realistic
goal. Estimates are that nationally rac-
ing, numbers, and sports could rake in
$10 billion yearly. New York City real-
ized only a $12 million profit last year,
but it is now grossing at a $300 million
rate and with numbers and sports could
reach $2 billion annually, says Sam-
uels.

Despite this apparent success, as he
sees it, Samuels and company have
been jumped on by political opponents
like Gov. Rockefeller who don’t want to

see a Democrat make OTB a success,
by the tracks that didn’t want to ‘cut
OTB in on the action, and by the na-
tion’s “hypocritical moralists.” He has
been thwarted by labor, the telephone
company, Con Edison, and last, but not
least, the propensity of the computer
industry for being late.

If you’ve been reading the New York
papers, Samuels and the vendor that
won the computer contract, Computer
Sciences Corp., did not form a lifetime
friendship. In fact, “emotionally speak-
ing,” Samuels would like to “open the
window and drop the software industry
on its head.”

Going back to that summer of '70,
Computer Sciences was really the only
reasonable bidder that committed to
the Qct. 15 deadline for an initial opera-
tional system. (That was the only way
to get the contract, says a CSC
source.) It had the terminals left over
from the defunct Computicket, some
software (a DOS modification), and a
very strong desire to become king of
computer services for the future betting
market — services that could go as
high as $500 million annually. But it did
not meet its equally strong and continu-
al promises to be up Oct. 15, Nov. 15,

The nation’s first experiment in legalized off-track betting ?ave widespread expo-

sure to the inadequacies of automation. But the basic prob

em was overwhelming.
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there’s a better way.

Your own low-cost
HPdata system.

Good management begins with making the right
decisions. And making the right decisions begins with
having the right information, any time you need it.

That’s where we can help. We have some new data-
based management systems that put information in
the proper perspective. They are perfect for inventory
control, cost estimating, order entry, file management,
production scheduling. For all those jobs, in fact,
that used to mean big system cost and complications.

Not any longer. You can now choose from a number
of dedicated systems built around the HP 2100
minicomputer and some of our new peripherals. For
larger, more complex applications, the HP 3000 is
ideal. This powerful, flexible computer system handles
batch, real-time and time-sharing all at once.

To make a long story short, we're in the data
management business in a big way — and a small way.
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We can help you become a more efficient manager for
just about a thousand dollars per month.

And besides the hardware, peripherals and
operational software, we also offer the services of
computer specialists right in your own backyard.
They're in the problem-solving business full time. So
give your local HP man a call and find out how quickly
he can get you the information you need. Or write for
more data to Hewlett-Packard, 1501 Page Mill Road,
Palo Alto, California 94304; Europe: P.O. Box 85,
CH-1217 Meyrin 2, Geneva, Switzerland;

Japan: YHP, 1-59-1, Yoyogi, Shibuya-Ku, Tokyo, 151.
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News inperspective

Jan. 4, and almost every week thereaft-
er until cutover finally came June 15,
1971. And what went up, came down.

What’s wrong?

- Two years later, CSC executives ad-
mit to OTB that the system will not han-
dle 1,100 terminals as promised. Inade-
quate restart procedures require up to
eight hours to reconstruct the system
(although the second cpu can begin
handling transactions with an hour). In-
put errors can’t be corrected once entry
and verification are made, meaning that
if a horse gets scratched by mistake, no
correction can be made unless the sys-
tem is taken down. System redundancy
is inadequate. The latest software re-
lease, number 4, is eight months late.
The system is able to handle more than
half of the 500,000 transactions and
$1.5 million in daily bets, but the re-
sponse is slow — 8-10 transactions a
minute. Thus, Ticketron has been
brought in to handle about half the 800
terminals installed. AmTote is doing the
. telephone betting (in which a bettor
keeps a cash account) and was able to
fill a CSC lack — immediate update of
an account after a win ar loss. The two
additional vendors are costing an extra
$250,000 a month. To boot, the city has
lost millions because it is not able to
open offices quickly; 84 offices are
open vs. over 100 planned.

CSC, which has managed to gross
$5 million for these services, seems
now to be in a scrap for its OTB life —
perhaps its life in the betting industry in
general.

Computer Sciences’ well-publicized
inadequacies have been a big cause for
the sniping criticisms -of this nation’s
first experiment in legalized off-track
betting. In all fairness, it has also been
a victim of the same haste and pressure
that beset OTB itself. The basic prob-
lem was overwhelming: How can one
simultaneously design, test, and imple-
ment a high-volume, ever-changing,
ever-growing, real-time system? And if
you do what CSC did — use 360/50s,
modify OS with BTAM (seldom used for
such high-volume applications), and
front-end the whole process with mini’s
(30 to date), the experts say you've
really got troubles.

Not that late

Ed Brenman, director of the munici-
pal data systems for the Bureau of the
Budget (which had initial responsibility
for OTB), counters that 10 months be-
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tween selection and delivery is not bad,
compared to, say, the 30 months it took
Control Data to get an off-track betting
system up in Australia. CDC, he adds,
bid the OTB contract, but couldn’t offer
the terminal built for the Australian con-
tract and wouldn’t let Ticketron bid the
system either.

If it was working on a pioneering sys-
tem under impossible conditions, why
then is CSC so criticized? Long over-
due, OTB is finally this year under a
new strong, dp management, led by ex-
ecutive vice president Jerry Paul, an
ex-IBM marketeer with much PARS
and SABRE experience. Paul, who has
ahardnosed attitude about the industry,
emphasizes that his experience with
CSC at IBM had been very good, so he
came to OTB with a “positive attitude.”

HOWARD SAMUELS; Drop the soft-
ware industry on its head.

But what he found, he said bluntly, was

- the “typical industry case of alligator

mouth and hummingbird ass.” And he
wonders about his seven letters to CSC
president William Hoover that have not
been answered.

Although no contracts have ever
been signed, original agreements gave
CSC the rights to the software, a cost-
plus arrangement, and no penalty
clauses. The payment has since been
changed to a per-transaction one, elimi-
nating the escalation software charges,
and CSC has agreed to penalties for
downtime. We asked Samuels why
OTB gave up the software rights to
CSC. He readily admitted that OTB
was naive in the beginning. One source
calls it a blessing. “Who wants software
that smells like a 12-pound garlic
soaked in diesel fuel?”

Thus the major criticisms against
CSC seem to be broken promises and

a not-too-cooperative attitude by its
management, plus a faulty design ap-
proach. The system was generated un-
der pressure, but still, two years later,
is uncorrected to satisfaction.

We tried to piece together an objec-
tive story. But under orders from Mr.
Hoover, CSC, which strongly feels that
it has been treated shabbily and with
bias by the press, would not give Data-
mation its perspective technically or
otherwise. So, we talked to OTB, ex-
CSC personnel on the project, Bren-
man, and other vendors.

From the beginning

Though the Bureau of the Budget had
been studying off-track betting for a
dozen years before the law was
passed, all that was really ready when
the request for proposal went out were
the specifications themselves. That Au-
gust, Charles Chriss, a computer

JERRY PAUL: His ‘“positive attitude”
soon changed.

professional with @ programming back-
ground and two stints as an entre-
preneur, joined OTB to handle oper-
ations in an organization that now totals
2,000 people and 84 branch offices. He
was shocked to find that though the
computer vendor, CSC, had been se-
lected, nothing had been done on oper-
ations. His tasks ranged from defining
betting and track interface procedures,
protecting against fraud and theft, es-
tablishing a financial system, and hiring
— to selecting durable furniture and
wallpaper that would stand up in heavy
traffic. '
Chriss says the first big snafu that
affected the whole operation came that
fall. OTB had planned to list only 12
horses per race and to open up for bet-
ting at 7:30 or 8:00 a.m. It discovered
that the daily scratches weren’t made
by the tracks until later in the morning,

and at 7:30 there might be as many as
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Our standard data terminail

is“special”

for your system because...

It's modular. We can supply it ready to talk to your sys-
tem’s computer in the interface, hand shaking and code
format you need. It's adaptable to practically any infor-
mation system for production monitoring, medical data,
machine loading, time and attendance reporting.

It's flexible. Choose from a broad range of options:
e 12 or 16 character slide switch or keyboard entry.

e field changeable transmission ranges, 110 to 1200
baud.

e output interfaces: differential line drivers, TTY current
drivers, RS-232C, internal or external modems.

Readouts on slide
switch input are
mechanical. On
keyboard version,
they’re indicators.

Indicator lamps display
transmission errors,
procedural errors or
good message.
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e accepts tab cards, punched badges.
e converts to ASCII code, TTY format, or other codes.

e for transmission over 2-wire multidrop, in either polled
networks or dedicated lines. )

It's economical. For complete details on our 1200JC
series Data Terminals, write to: AMP Incorporated,
Industrial Division, Harrisburg, Pa. 17105

[N
INCORPORATED

Manufacturing and direct sales facilities worldwide: Barcelona, Brussels, Buenos
Aires, Frankfurt, London, Mexico City, Paris, Puerto Rico, Sao Paulo,
s’Hertogenbosch (Holland), Sydney, Stockholm, Tokyo, Toronto, Turin, Vienna.

Transaction mode switch
lets you preselect different
combinations of inputs to
suit your application.

Dimensions are
approximately
21 x16 x 11 inches.



When the job is too big for DEC
and your budget is too small for IBM,
then the answer is the new DATACRAFT

DC 6024 /5 for $10,900

The new Datacraft DC 6024/5 is aimed at
the existing price/performance gap in our
industry. Use the new DC 6024/5 to keep
from being squeezed into a 16-bit mini or
pushed into an expensive 32-bit machine.

For performance we gave the DC 6024/5
our standard 24-bit word length. This
means you can directly address 32K words
or indirect up to 65K words. Try that with
any mini computer and you will see why
24 bits is the optimum word length.

For $10,900 you get a computer that
matches the input/output capabilities of
systems costing many times more. The I/O
structure of the DC 6024/5 combines the

R

economy you want in unit /0 systems with
the speed of channel I/O systems: full paral-
lel binary arithmetic; single address, multi-
access bus structure; fully buffered 1/O
channels with shared peripheral units; and
multiple CPU capacity.

Compare these standard instructions:

INSTRUCTION EXECUTION TIME
Add/Subtract .2.0 microseconds

Multiply 8.0 microseconds
Divide. 15.0 microseconds
Square Root...........cccsuenennn. 14.0 microseconds

The Datacraft product philosophy is to have
all computer models software and 1/0 com-
patible. This means the software systems

Laoroft
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for the new DC 6024/5 have more than three
years of field-proven experience.
Peripherals ditto.

OEM or end-user applications — prove to
yourself the price/performance advantages
of the new Datacraft DC 6024/5. Write for
your free copy of the “Datacraft 6024/5 Dis-
covery Kit." The kit contains specifications,
prices, performance information, and typi-
cal configurations that show just how much
machine you are getting for only $10,900.

Write for: DC 6024/5 Discovery Kit, Rm 201,
Datacraft Corporation, Post Office Box 23550,
Fort Lauderdale, Florida 33307.
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If you want to
find the right
number fast...

January 1972

@ Pacific Telephone.

AN

You need the

latest phone
book.

If you want to find the right computer
product or service fast...

You need the new 1972 EDP Industry
Directory from Datamation’

You can save time — because we’ve used the speed and logic
of a computer to sort and index the information for you. So
you can find what you want fast, from over 20,000 offerings

by 2,500 vendors.

The listings are compact — and they

show clearly the key information, with
prices, maintenance costs, compatibil-
ity features, languages. . . just what you
need to know to make sense of the be-
wildering variety in the marketplace.
And every product listing is cross-ref-
erenced to a vendor index — so you can
check out the company facilities and
service.

Remember, hundreds of vendors have
dropped out since the last edition was
published —including RCA —and hun-
dreds of others have checked in. So get
your own personal copy of the new
directory. Send a check or company
purchase order for $25,* along with
your name, title, and mailing address,
to 1972 EDP Industry Directory, Tech-
nical Publishing Co., 1301 S. Grove
Ave., Barrington, Ill. 60010.

*In the U.S. and Canada; $35 elsewhere.
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GORUSING Your
GUsiomers’ iew?
Blurring the signals on oscilloscopes? Dim-
ming the images on TV monitors or radar
displays? Obscuring the data on computer
terminal displays? Do your customers have to

look twice at any of your cathode ray tube
display devices to get the proper information?

LGIOGL]
Leln Vou Glear
Minos Uk

HEA®—a high efficiency multilayer antireflec-
tion coating—reduces reflections over the
visible range of the spectrum by a factor of
10 over uncoated glass. Deposited directly on
the curved surface of a CRT or its faceplate,
HEA will transform

(unretouched photograph)

The coating can be deposited on either acrylic
or glass, is extremely durable and can be
cleaned and handled with a minimum of care.

HEA for Display Devices is only one of
OCLI's large family of HEA coatings designed
to improve the view through nearly every
type of visual optical system. Find out more
about how OCLI can brighten images. Write
to our Marketing Department, Technical Prod-
ucts Division.

OCLI

OPTICAL COATING
LABORATORY, INC.

Technical Products Division

P.O. Box 1599, Santa Rosa, California 95403.
Teletype 510-744-2083. Telephone 707-545-6440.

Manufacturing facilities serving Europe
OCL! Optical Coatings, Ltd.
Dunfermliine, Fife, Scotland

Represented’in Japan by Hakuto Co., Ltd., Tokyo;
France, Belgium, Netherlands and Luxembourg
by Techmation of Paris, Brussels & Amsterdam;
and in Germany, Austria, Switzerland and [taly by
Betzelt GMBH, Munich.
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newsinperspective

24 entries still listed. The system there-
fore had to handie not 12 but 24 horses,
or critical early morning rush-hour reve-
nue would be lost. That decision affect-
ed the files, the programming, and the
terminals, which were then being manu-
factured with 12 keys for horse entry.

CSC might have had its first inkling of
how volatile the new effort would be,
butitinsisted, we're told, that it could be
up by Nov. 15 (a month delay was actu-
ally caused by track and legal prob-
lems). In the meantime, CSC and the
city’s technical committee dickered
over the features that would be in the
initial system, and according to an ex-
CSCer on the project, what they
agreed upon ‘“‘doubled the amount of
software that would have to be devel-
oped.” Nov. 15 slipped to Jan. 4. This
source says that the technical staff nev-
er committed to any of those early
dates, although Jan. 4 might have been
made if those additional features wer-
en’t required.

This ex-CSCer also said that modify-
ing OS with BTAM was planned as an
interim step. “We had to work with
something available to get up in time.”
The CSC staff was developing its own
scheduling and job control programs,
using OS only for I/0 handling. The
plan was to gradually replace the whole
system with custom-tailored software,
much the same as the industry has
seen IBM do with reservation systems
like PARS.

He “chickened out”

By December, Chuck Chriss was
getting skittish because some branch
management staff had been hired for
the Jan. 4 cutover (just a few offices
were to be opened), and there was no
system to be tested. CSC kept saying
“everything’s under control”; but the
month wore on, and when CSC’s mar-
keteer on the project appeared before
the Board of Directors to speak the
truth, our source says “he chickened
out, optimistic until the end.”

CSC didn’t make it and promised
from week to week that the system was
coming. Because of this, OTB procras-
tinated on whether to go to a manual
system. With multiple vendors involved
— IBM, the phone company, Wiley (ter-
minal manufacturer), and CSC — it
became a cry of “bug, bug, whose fault
is the bug.” Our ex-CSC source says
that the real problem in January and
February was a change in technical
management. As previously agreed,

Dr. Wayne Swift left for another project
and his replacement’s talents ‘““cost the
project three monhs.” Management
“didn’t admit soon enough it had made
the wrong decision.”

Generally, this source sums up the
problem as two-headed monsters on
both sides: On CSC'’s side, the techni-
cal management reported to the Sys-
tems Div., and the marketing manage-
ment fell under the new Custom Sys-
tems Division; on the city’s side, the
Budget Bureau was still partially in con-
trol, but OTB management was taking
hold. So, he says, there were orders
and opinions from four sides.

Everyone agrees on one thing — that
the CSC technical crew worked their
hearts out, sleeping on floors and cots
and spending New Year’s Eve at Na-
than’s hot dog stand. With each passing
week of delays, all were painted with
the same brush, maligned by the press,
and blamed by all. Off-Track Betting
Corp. personnel, out of sheer frustra-
tion, began visiting the CSC quarters
with great frequency, demanding,
blaming. Computer Sciences execu-
tives in California began to hit the panic
button, calling the marketing manager
on the project, who in turn called the
technical staff — many times daily.
Morale crumbled. And the constant
turnover in staff may have led to the
kludge that resulted. ,

Time fled, and by spring, OTB had
decided to go to a manual system. CSC
made one final effort in early April to
stave that off, but its demonstration

before the board failed — ‘castas-
trophically, as only a computer can
make you fail.”

The bettors couldn’t have cared less
whether a computer was involved; in
fact, manual ticketing is faster. But OTB
needed the computer to store and con-
solidate the betting for the tracks, pro-
tect against fraud (through personnel
and other checks), track and correbo-
rate the winning tickets, and develop
reports on revenues for all who would
get a cut — the tracks, the state, the
city.

The system did go up June 15,
though without being duplexed and
lacking many features originally agreed
to (no contracts have been signed). But
it was better than nothing. Through a
pitiable catastrophe, CSC's shaky
reputation was jolted again within a few
weeks, when the system went out for
eight days in July. In testing, a program-
mer had wiped out their whole produc-
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tion -system; and because they didn’t
have a backup, they had to construct it
from earlier versions and the memory
of the staff. '

In the meantime, Ticketron had.

watched the troubles and quietly deve-
loped a modified system that they of-
fered and brought up within 45 days —
making CSC appear a bigger goat than
perhaps it was. The system, which is
currently handling as many terminals
(about 400), though not the same
volume as CSC, is — in marked con-
trast — based on the smaller CDC
1700s. It doesn’t have as much power
as the 50s but it is duplexed, has a
quicker restart, and initially provided
markedly higher reliability than the
CSC system.

Why not minis?

All those who felt that the OTB sys-
tem could have been done on minis with
big storage space began to point know-
ingly at the Ticketron, and subsequently
the AmTote system, which is based on
dual Varian 620/i's. AmTote handles
only 60 terminals, but one system
developer opined that it could handle
the whole OTB system on dual 620s
front-ended by two more such minis
and supported by more storage. We did
ask CSC why they hadn't at least tried
minicomputers as an interim system;
but, as noted, they wouldn’t discuss it.

~One ex-CSCer commented that he
thought New York was anxious to use
IBM 360s because of its giant cache of
360s that could be used for backup;
and “going from 50s to minis would
. have looked bad.”

In any case, the CSC system is still
suffering reliability problems and has a
software -approach that a technical
manager says has become a kludge
and should probably be restarted from
scratch. He adds pityingly that some
problems weren’t CSC’s fault: “Last
December, everything on the system,
which had been worked 24 hours a day,
decided to go haywire.” At writing, he
said that Ticketron, which had amassed
a good reliability record, was suffering
the same and, according to Brenman,
had stopped adding terminals to its sys-
tem. “The bettors only know what ter-
minal is working, and while they used to
line up at Ticketron terminals (which are
used in many of the same offices with
CSC'’s), they’ve been going to CSC’s
lately.”

So today, the three vendors are
scrapping for what may become a one-
vendor shop. If Ticketron or AmTote
are winners, they should be in a good
position to capture future systems
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around the country. About 14 states are
studying or have legislation on off-track
betting. New York itself, which won't al-
low most of its counties to link into OTB
in the city (“for sheer political reasons,”
say Samuels) should have some kind of
regional plan to cover the state by next
year. Samuels thinks that legislation le-
galizing sports and numbers betting
may be passed before 1975. In the
meantime, he continues to fight off the
tracks and the state, both of which want
a bigger cut of the OTB revenues and
are battling televising races. He’s bat-
tling the nation’s “hypocrisy” in oppos-
ing more legalized betting while leaving
the riches to organized crime. And he’s
trying to get Off-Track Betting Corp.
into shape to be the model of a fully
automated, highly profitable corpora-
tion “to show that the government can
run something successfully.”

Several of OTB’s offices are run by
ex-addicts and the handicapped — just
112-2% of the staff, but “just think if all
corporations did that,” Samuels muses,
his mind moving rather quickly from
computer problems to betting to the so-
cial problems he expects to tackle
when he leaves OTB for some appoint-
ed or elected office in the next year or

. two.

And CSC is left wincing over the ad-
age: “Pioneers get little but arrows in

the derriere.”
—Angeline Pantages

Peripherals

Will Independents
Survive IBM Move?

Physics students studying lenses and
mirrors learn that a “virtual image” is
an image of something that is not there.
In many ways, IBM’s August announce-
ment was not all that it appeared to be.

With its virtual storage architecture
and operating systems, IBM was an-
nouncing “an advanced technique that
can significantly speed and simplify the
development of many computer appli-
cations.” What it didn't announce —
and what competitors claim is very
much part of the Aug. 2 releases — was
a return in some ways to bundled pric-
ing.

In its court action seeking to constrain
IBM from making its announcement,

Telex Corp. claimed the announcement.

would damage its ability to compete
with IBM in supplying add-on memory
and 3330-like disc drives. Telex refused
to comment after the announcement,
noting that the merits of its case were to

If you'd like a
disk system,
but just don't
have the
space ... let
Xebec get it
together
for you.

We sell more computer peripherals than
anyone except the mainframe manufac-
turer himself. That’s because we put them
together to suit each customer’s special
needs.

Even if you're short on space, we can
put together a top-loading, low-profile
disk system that’'s ONLY 8-3/4” high,
meets your requirements, and interfaces
with the mini-computer you now have.

We can get you 5 million 8-bit byte
storage per drive (up to 4 drives can be
daisy-chained to one controller). Our disk
drive features head positioning using a
voice coil and optical positioning
techniques.

In fact, we can even put together your
extensive supporting software.

So, if you can’t get your disk system
together in the space you have, fill out
and return the coupon below. We'll do it
for you.

[0 Please rush me rroore information on
your XMD 7224.

[0 Have a salesman stop in to discuss
my special requirements.

O My application is
What can you do to help me?

Name
Position
Company
Address
City State Zip

xebec

Xebec Systems — The Company That Puts
It All Together. 566 San Xavier Avenue,

Sunnyvale, CA 94086.
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What the 1ndustry taught us about
cheap OEM minicomputers.

*Basic 8KB Model 74 list.
With OEM discount, quantity of 18 — $2,5620.00.
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Stripped for action.

Here's a familiar approach. El Cheapo II.
In reality, it's the good old Mod X
stripped of all the stuff that made the
old Mod X good. Instructions. Memory.
1/0 facilities. Everything. But it's
cheap. It's really cheap. Only the
hum remains.

Dressed tokill.

Here's the same machine in disguise.
Now it's hiding behind all the things
you have to hang on it to make it
work. Like a power supply and a
memory and some sort of 1/0 kluge
so your system can talk to it.

Also hidden, of course, is the cost.
And it isn’t so cheap any more.

Introducing the $3600 Interdata Model 74.
What you need is what you get.

Here's a new approach.

A $3600* general-purpose OEM minicomputer with the much-copied
third generation architecture of the Interdata New Series family
of minicomputers.

And that $3600 — lowest in its class — includes hardware multiply/divide,
16 general registers, directly addressable 8KB core expandable to 64KB,
an 80-ns solid-state Read-Only-Memory and a multiplexor that provides
an 1/0 system for communicating with up to 255 peripheral-oriented
device controllers.

We've even made the display panel optional because most OEMs don't
need it. And what you need is what you get.

At $3600, maybe we'll teach
the industry a thing or two. INTTEIRIDATITA

2 Crescent Place, Oceanport, New Jersey 07757 {201) 229-4040. Atlanta — (404) 288-7000. Boston — (617) 890-0557.
Chicago — (312) 437-5120. Dallas — (214) 238-9656. Detroit — (313) 356-5515. Houston — (713) 783-1830.

t.os Angeles — (213) 640-0451. Palo Alto — (415) 963-1180. Washington — (703) 525-4806. Toranto — {416) 678-1500.
United Kingdom — Uxbridge 51483, Sydney — NSW 439-4155. West Germany — 0811/160031. Tokyo — 270-7711.
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news inperspective

be heard in Federal Court in St. Paul
Sept. 11. Coincidentally, one of Telex’
former directors, James L. Quick, sold
all of his 12,700 shares right after the
announcement.

Some memory suppliers claim that in
reducing the price of the memory of-
fered on the new machines and com-
pensating for this by raising the prices
of its new central processors IBM may
be cutting memory prices.artificially. *'If
that is not restraint of trade, | have nev-
er seen anything that was,” said the
vice president of a large-volume core
memory firm who asked not to be iden-
tified. He said core makers would be
hard put to justify the heavy expendi-
tures of going into the semiconductor
memory business if IBM’s price umbrel-
la were lowered below profitability lev-
els.

Robert Lloyd, president of Advanced
Memory Systems, the Sunnyvale,
Calif., firm which sells semiconductor
memory add-ons through Itel Corp., fig-
ures that IBM’s new MOS semiconduc-
tor memory should have been offered
ataprice 20% lower than core. Instead,
it is 50% lower.

Also hurting independent suppliers is
that fact that the minimum memory IBM
offers on the new machines is double
that offered on 155s and 165s. Lloyd
said this has the effect of slicing off
from 25-30% of the independents’ po-
tential main-memory replacement mar-
ket. .

Stuart Lotwin, president of Data Re-
call Corp., which has some 300 installa-
tions of main-memory replacements
and add-ons across IBM’s 360 and 370
lines, doesn’t think his firm will be seri-
ously affected. There is lots of business
left in the 360/65 and 370/145 market,
Lotwin said, adding that his company
had planned soon to begin offering
semiconductor memories for the 135
and 145 lines anyway, and also was
considering entering the 158 and 168
add-on market.

In integrating more electronics into
the central processor, IBM has reduced
the number and complexity of devices
open to competitive selling. “Integrat-
ing,” in this context, is very close to
“bundling” because it cuts the market
for independently manufactured disc
and printer controllers. IBM continued
the practice with its development of the
integrated storage controller for the
3330 disc drive.

James Pyle, spokesman for Cali-
fornia Computer Products, thinks there
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still is a healthy market for his compa-
ny’s 3330-like equipment. He said the
IBM move “doesn’t kill the market, but it
does cut the size of it down drastically.
We'll be able to stay in the market, but
| think some of the smaller people may
not.” Pyle says the estimated 3,000
IBM 3330s already installed represent
a pretty good replacement market in
itself. “Even with the current price cut,
we can stay at least 10% under their
price and still make a good profit.”” Nei-
ther Pyle or any other suppliers will ad-
mit they’re certain this is IBM’s final
price reduction.

Meanwhile, itel Corp. said the pricing
differences will put it out of the dper-
ating lease business on 370 memories,
unless they are part of ‘“‘package”
deals the firm has been offering. Says
Gary B. Friedman, president of ltel's
data processing group: “A 512K mem-
ory used to rent for approximately $6K
a month. Now it's $2600. On a $6K
deal, we could save the user about
$1000 a month. New we can’t rent it to
him for, say, $1500 and make a profit
on an operating lease basis. We think
we can, however, on a package lease
basis.”

Twelve days after the IBM announce-
ment, Telex began advertising savings
to users through package deals offered
by its newly formed leasing operationin
Phoenix. It said that by leasing IBM
155s and 165s and using Telex memo-
ry, discs, printers, and controllers, a
customer could use the benefits of vir-
tual storage immediately and still save
30% on a 158-like configuration and
26% on a 168.

Itel’s Friedman says IBM’s strategy is
“to get themselves into a position
where no one can impact their rental
base.” In the long run, Friedman adds,
the user is the loser. “We can save the
user money over any IBM plan, but now
we can’t save him as much as before.”

Edward Farris, vp of the Electronic
Memories Group at EM&M, said “‘any
time a user becomes a captive of IBM,
he is put into an undesirable position.
The 158 and 168 announcement does
seem to be intended to produce a cap-
tive state for the 360 and 370 custom-
er.”

As for customer reaction, it might
have been best put by William Payne,
assistant director of administration and
computer servies at Lockheed in Bur-
bank. Payne did not expect an immedi-
ate impact as a user, but one that would

be felt 15 years from now. “If all those

et Xebec
put your MTU
together . ..
nearly
everybody
else does.

Xebec’s magnetic tape unit subsystem
is one of the most versatile on the market.
Its on-line drive ‘can be controlled from
any of the top mini-computers available
today. It can handle from one to four
units with 7 and/or 9 tracks. It can
operate at speeds from 12 to 75 ips at
densities of 200, 556, and 800 BPI. It
even has the capability to pack or unpack
12 or 16 bit words. And, incidentally, our
MTU comes with forward and reverse
read of records and files.

No wonder, we sell more computer
peripherals than anyone except the main-
frame manufacturer himself. .

And, if that isn’t enough, our MTU is
available with many more machine in-
structions, instruction modifiers, status,
and interrupts. The Xebec MTU is even
compatible with IBM formats.

Now, if you're still not sure why almost
everybody gets their MTU from Xebec,
fill out and return the coupon below.
We'll show you.

O Rush me more information on your
MTU today.

[0 Have a salesman stop in to discuss
my special requirements.

0 My application is
What can you do to help me?

Name
Position
Company
Address
City State Zip

xebec

Xebec Systems — The Company That Puts
It All Together. 566 San Xavier Avenue,

Sunnyvale. CA 94086. (408) 732-9444.
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small companies go out of business,
there will be no reason for IBM to make
announcements like this,” Payne said.

International

Virtual Storage
an Interim Step

Large European users in general are
pleased with what large-scale virtual
memory will afford them.

But in interviews a week after IBM's
announcement of the new 370 sys-
tems, they complained that the require-
ments of the VS2 operating system for
three megabytes of virtual storage are
“‘overwhelming,” and “in the unfortu-
nate tradition of IBM software.” Most
concur that virtual storage is just an in-
terim step until IBM can bring semicon-
ductor storage costs down to replace it
with real memory. In the meantime, vir-
tual storage encourages big programs
and less attention to’efficiency.

Because of the low costs of program-
mers relative to hardware, Europeans
have always emphasized efficiency
more than their U.S. counterparts.
Thus, they are not too pleased with the
IBM encouragement of “bigness” in
programming. They do, however, feel
that as programming salaries go up —
a trend in many countries — and hard
ware costs come down, they too may
be swept along by the IBM approach.

Multinational users see another side
to the announcement. Always plagued
in the past by the need to maintain two
operating systems — DOS in their
smaller centers and OS with big 360s
and 370s — they are particularly
pleased by the program transferability
offered by the new operating systems.

Other factors enter in, too. For in-
stance, although leasing has become
increasingly popular in major user-na-
tions (Leasco Europa has recently
placed $24 million worth of machines),
sources estimate there are several
hundred purchased 155s and 165s.
The value of these systems has, of
course, been depreciated. Switzerland,
with a tradition of buying 80% of its
equipment, should be the hardest hit.

Opinion varies on what will happen to
the independent memory and peripher-
al makers or marketeers. Although mix-
ing installations is not common in re-
search and university environments in
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Europe, it had gathered speed among
commercial users. Now, except for the
likes of BASF, Europe is not expected
to spawn any indigenous manufactur-
ers of plug-compatibles.

Even mainframe manufacturers are
worried. In fact, some panic has been
created in firms like ICL, which had al-
ready seen its stock plummet to a value
equivalent to about one-third of its
gross annual sales. The company’s
valuation on share price is about $140
million, and its real estate holdings
alone are said to be worth several times
that amount. European users had al-
reagy been eyeing IBM because of its
PL/1 package, which has a much wider
appeal there-than in the U.S. Virtual
storage just might add enough to that
appeal to get some customers to switch
from machines like the ICL 1900 (for
which IBM has emulators) and the byte-
oriented ICL System 4 and Siemens
4004.

Many European users are amused
by the IBM introduction of paging “al-
most as if it was the first time,” chuck-
ling that the Atlas computer had that
capability in 1960, “by chance a Euro-
pean invention.” Then, as everyone
does, they mused about the Burroughs
5000.

Antitrust

Trip to the Cape
Didn’t Come Off

The transcript of the Justice Dept.’s an-
titrust case against IBM contains a
statement that an attorney represent-
ing IBM threatened to go to President
Richard Nixon to “obtain clearance” for
representatives of the court, IBM, and
the Justice Dept. to visit NASA comput-
er installations at Cape Kennedy and
Houston during a moon shot.

The trip had been proposed by attor-
ney Thomas D. Barr, who, according to
the statement in the transcript, became
“truculent” when the trip was canceled
by the government. Barr represents
IBM in the case.

The statement was made by Judge
David N. Edelstein, who ‘is presiding
over pretrial proceedings in U.S. Dis-
trict Court in New York. In his state-
ment, Judge Edelstein referred also to
Justice Dept. attorney Raymond M.
Carlson. The judge said: “Mr. Carlson

related that Mr. Barr’s attitude after his
last conversation was truculent. Mr.
Barr indicated that he would (go) to the
President if necessary to obtain clear-
ance.”

Both Mr. Barr and Mr. Carison were
i court when the judge made his state-
ment about the planned moon-shot trip,
and neither made any comment on the
statement about the President. There is
no evidence to suggest that Mr. Barr
ever attempted to contact the Presi-
dent.

Both IBM and the Justice Dept. were
contacted by Datamation and each
refused comment, citing a court order
that forbids them from discussing the
antitrust case with the press. The
unusual court order was proposed by
IBM, prepared jointly by IBM and Jus-
tice Dept. attorneys and signed by
Judge Edelstein. Reporters covering
the case are thus restricted to working
from what selections of the proceed-
ings are available in the federal court-
house in New York.

"Excellent” suggestion

In February, Mr. Barr proposed that
the court visit the Cape Kennedy com-
puter installation, and his associate, at-
torney F.A.O. Schwarz, observed that
there would be a space shot there in
April. The idea seemed to appeal to
Judge Edelstein immediately. “I think
your suggestion to view this scene is an
excellent one,” he said.

However, Mr. Carlson, the Justice
Dept. attorney, appeared at first to ex-
press some hesitation at the IBM
suggestion. He said: I would love to
go, but | wouldn’t want Your Honor to
take this as any indication that | think
the (sic) Cape Kennedy has anything to
do with this case or the tracking of mis-
siles has anything to do with the case.”

Mr. Barr’s reason for suggesting the
trip was, he said, that he was having
difficulty in explaining what was in-
volved in electronic data processing
and that a trip to a sophisticated com-
puter installation like the one at Cape-
Kennedy would be valuable. Later, he
added that the NASA equipment, in
many instances, is standard commer-
cial equipment.

Mr. Carlson said that the NASA facili-
ties were “a highly specialized group of
data processing installations,” but that
he felt the antitrust case could be ad-
vanced by the trip. He also suggested

that consideration be given to visiting a

“more commercially oriented installa-
tion, perhaps in the New York area.”
There are several large, sophisticated
commercially oriented computer instal-
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Honeywell has been using the
Minisystem* approach for years to
handle complex data networks —
in manufacturing plants, hospitals,
and airlines.

These systems are eager to han-
dle communications and control
problems — either independently
or with larger computers in total
information networks.

- Our Minisystem 1s eager

to go to workon your toughest
communications and control problems.

They can provide on-line, real-
time access to both in-house com-
munications systems and remote
data facilities.

They work to keep production
lines and equipment operating
more productively.

And they can cut telephone
costs by concentrating data.

One reason they can do all this

is they’re backed by Honeywell’s
software, service, and support.
Allit takes to put a Minisystem
to work on your problems is a call
to your local Honeywell represen-
tative. Or a letter to: Minisystem
Marketing Manager/ Honeywell
Information Systems/ MS061/
200 Smith Street/ Waltham,
Massachusetts 02154.

*Trademark, Honeywell Information Systems

The Other Computer Company:

Honeywell
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Solutions come in a




hapes and sizes.

And contrary to opinion, computers, in and of them-
selves, are not solutions.

Solutions for application problems like yours require
software, front-ends, peripherals, and a host of other gear,
not the least of which is the computer.

Then to get your particular job done, there's bound
to be some custom work needed. On hardware. And on
software. You don't normally find solutions on the shelf.

Solutions are what we know and do best. That's be-
cause we are a computer systems company. A difference
that could mean a lot to you. ‘

At SYSTEMS Engineering Laboratories we design
and build total systems. Total solutions for all sorts of
tough application problems. And because we build our
own, it's a competitive edge that separates SYSTEMS
from all the others.

For openers, we design and build our own computers.
Like the industry's fastest 32-bit processor, SYSTEMS 86.
And the industry's lowest priced 32-bit machine,
SYSTEMS 85. In the 16-bit range we have the first small
computer with virtual memory, SYSTEMS 72. And its all-
core memory companion, the SYSTEMS 71. In the same
range we have the undisputed price/performance champ,
the SYSTEMS 810B.

Alongside the widest selection of standard periph-
erals and front-end equipment available, we also create
our own very special bells and whistles. Custom front-
ends. Custom peripherals. Custom software. Whatever
special touch you need to get that just-right system.

And, of course, we close the loop. With the installa-
tion expertise, the service, and the training. The whole
package.

It's this custom capability, this willingness to engineer
a new way, that makes SYSTEMS different. -

And for you? It's really the only way to solve that
application problem. With the solution sized and shaped
just for you.

The SYSTEMS way.

To find out more about your solution (in the U.S. and Canada) call
or write John W. Schneider, Vice President — Sales. (305) 587-2900.

\mmen In Europe call or write James Baconnet, Director — International

Operations, 85 bis, Avenue Albert 1er, 92, Rueil — Malmaison, France.
Telephone 967-83-17

ENGINEERING LABORATORIES
6901 WEST SUNRISE BLVD , FT LAUDERDALE, FLORIDA 33313
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At San Antorio’s City Public Service Board. auto-
matic turbine startup . monitoring. alarming
and display functions. and direct digital control
on selected control loops.

At Ford Motor Company's General Parts Division
...partial calibration and total testing of auto-
motive distributors.

At Bell Telephone Laboratories. .R&D. testing the
telephone system of the future by simulating
hundreds of thousands of calls each second.
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lations within walking distance of the
courthouse in Manhattan.

It is not precisely clear from the tran-
script why the trip was canceled. NASA
refused clearance, noting that IBM had
not given NASA ample notice, with the
result that there was concern the NASA
installations would be too crowded. In
addition, NASA, being a part of the gov-
ernment and, as such, a part of the gov-
ernment case against IBM, did not ap-
prove of a party that would consist of
the judge, the Justice Dept., and IBM.

Of ITT and planes
Moreover, the celebrated ITT anti-

trust controversy, triggered by the so- -

called Dita Beard incident, was in the
news at the time, and government offi-
cials were sensitive to it. In discussing
the government’s refusal to grant clear-
ance for the trip, Mr. Barr said: “| think
| would be less than candid if | did not
say to the court that in the day or so
preceding this abrupt about-face, we
began to hear from the government
mention of the ITT affair, we began to
hear from the government mention of
the use of a plane from another corpo-
ration by a former head of the antitrust
division; and all of a sudden, those mat-
ters seemed to have some relevance to
what we were doing.”

Judge Edelstein was sensitive that
the trip not be construed as a junket or
a party, and at one point he said: “I
don’t know why you insist upon refer-
ring to this as a party. | can’t understand
that characterization whatsoever ... |
considerd it a scheduled hearing.”

Judge Edelstein, maintaining that he
thought the then acting attorney gener-
al Richard Kleindienst should have
been advised of the importance of the
trip, ordered Mr. Carlson to present the
entire record of the trip and its cancella-
tion before Mr. Kleindienst.

Kleindienst replied to the judge that

_‘“government -counsel had serious
reservations concerning the propriety
of the use of an IBM aircraft for the
purpose of transportation,” but did not
attempt to obstruct the trip. He noted
that Justice Dept. officials attempted
unsuccessfully to obtain a government
aircraft for the trip.

Although Kleindienst alludes to an
“IBM aircraft,” it is not clear from the
transcript whether or not the firm
planned to use one of its aircraft for the
trip. In the transcript, Judge Edelstein
had stated that he had indicated ““from
the very outset . . . that | would not trav-
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el in an IBM plane.”

Meanwhile, the court order prohibit-
ing participants in the case from talking
with the press has been strongly pro-
tested by the Assn. of Data Processing
Service  Organizations (ADAPSO),
which has petitioned the court to with-
draw the order. ADAPSO refers to it as
an “order of secrecy” in its petition.

It adds: “This is not a jury trial, and
the only reasons which come to mind
for the suppression of public informa-
tion are those of military security, trade
secrets, and the like. If these are the
reasons for privacy, certainly, at least,
the public should be told so. Unex-
plained secrecy inevitably generates
suspicion that there is something to
hide.” '

Assistant Attorney General Thomas
E. Kauper, chief of the Justice Dept.’s

antitrust division, wrote to ADAPSO

saying the order was “never intended
to be ‘an order of secrecy,’ as you call
it.” He added, in replying to a letter ask-
ing him to persuade the court to with-
draw the order, that the order was
“designed to assure that the public and
the news media would have access to

Governments

Municipal Systems:

Two Ways to Go
Pasadena, Calif., population 114,000
home of the Tournament of Roses,
soon will have an on-line, interactive
municipal information system which it
claims will be the first operational
municipal data processing system of its
kind in the country.

The city last month publicly demon-
strated three operational modules of its
system and explained two others which
currently are being tested and are
scheduled to become operational
before the end of the year.

Charlotte, N.C., population 242,000,
also is working on a municipal informa-
tion system and expects to have a good
chunk of it up and running by the first
quarter of 1973.

At first glance the two cities’ appro-

aches to systems development appear
completely dissimilar. Pasadena do-
esn’t own a computer. Charlotte owns
two. Pasadena has funded its system
development on its own. Charlotte has
agrant from the Urban Information Sys-

all proceedings before the court and to
all papers on file with the court in this
case.”

ADAPSOQ maintains that many docu-
ments and other papers crucial to the
case are often not filed on the case
docket or are filed so late as to make
them useless to many who could other-
wise make use of them.

The ADAPSOQ petition also makes
another important charge regarding the
case: “IBM’s role is that of prosecutor,
not defendant.” its argument is that the
Justice Dept. has limited resources
when stacked up against IBM’s legal
resources. It says the major part of the
case’s recent proceedings has been ini-
tiated by IBM and that the under-
manned and underfinanced Justice
Dept. staff on the case is unable “both
to meet IBM litigation demands and still
at the same time move forward with the
government’s own active preparation.”

IBM and the Justice Dept. won’t com-
ment, citing the restrictive court order
on the press. ADAPSO, however, said
that the hearing on its petition would be
conducted in New York on Sept. 12. It
said also that additional papers were to
be filed by IBM, the Justice Dept., and
ADAPSO before the hearing. ’

—W. David Gardner

tems Inter-agency Committee (USAC)
of the Dept. of Housing and Urban De-
velopment (HUD) and hopes to get one
for a portion of its system from the Law
Enforcement Assistance Administration
(LEAA). v ,

But the two systems are aimed at
similar problems, and a closer look
shows similarities in the two appro-
aches. Both started by putting together
teams “which blended functional and
data processing experience. Both are
using a modular approach. Both are
working with outside vendors whose
on-site employees are so integrated
with city employees assigned to devel-
opment staffs, an outsider couldn’t tell
one from the other.

Pasadena city manager John Phillips
decided in 1967 that the city needed
some kind of management information
system. A consulting firm was brought
in to conduct a two-year joint study with
city personnel and to recommend a
plan for an MIS. This plan was ap-
proved by the city council in April 1969.

“We made, at the outset, a number of
decisions,” said Pasadena’s mayor,
Donald F. Yokaitis. “We knew we want-
ed a user-oriented, real-time system;

(Continued on page 121)
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A Fullspace filing system eliminates permanent aisles to increase

storage capacity up to 100% more than conventional shelving or
file cabinets.

Fullspace storage units close together with just one aisle. With little effort,
wood shelving units glide on sealed roller bearings to create an aisle where
you need it. o

Versatile and durable Fullspace movable storage units are designed to hold
materials and records singly or in containers of all sizes and shapes. Each
shelf easily holds a 500 pound distributed load. Shelf height is adjustable
in one inch increments for full use of vertical space, too.

Fullspace is the single, most practical storage system for over 10,000 com-
panies that specified this modern movable storage system. Some typical
Fullspace users include hospitals, financial institutions, data processing
service centers, clinics, schools, libraries, legal offices, parts storage cen-
ters, printers, utilities, insurance companies, government agencies and
offices, publishing houses, retailers, manufacturers and general offices.

What is your need? To reduce your storage space? Or to store more in the
space you have? Fullspace helps you either way.

Write today for full details, including free planning, layout and estimating.

LUNDIA, MYERS INDUSTRIES, INC.
Decatur, lllinois 62525
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Our terminal capabilities outnumber
problems.
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The answer to your remote-
computing terminal needs is
probably right on this page.

For instance, most of our
teleprinter models offer great
interface flexibility. So they can
talk to computers and other
business machines. You also have
a selection of ASR, KSR and RO
terminals. So when you pick the
line that matches your budget,
you get a terminal that matches
your needs. And they all deliver
the reliability and economy that
Teletype Corporation has built its
reputation on.

Start with our model 33. Re-
liability and economy make it the
most popular terminal of its kind.

For more features in an
economical line, take a look at
our new model 38. It prints 132

characters per line on standard
computer print-out stock. And it
generates all 128 ASCII
characters.

Our rugged model 35 is
designed for heavy-duty, round-
the-clock operation—year in and
year out. It moves data at 100
wpm and offers a broad range of
features.

Our model 37 offers the
utmost in vocabulary and
flexibility at up to 150 wpm.

In addition to the ASCII characters,
you can add up to 32 special
characters of your own.

To move information at
speeds up to 2400 wpm, simply
team any of the above keyboard

terminals with the Teletype® 4210

magnetic tape data terminal. It
will record data, then speed it
along on-line either manually or
unattended.

What else? Three different
interface options: a built-in,
factory-tested modem; a current
interface; or an EIA interface.
Plus paper tape senders and
receivers with capabilities of
up to 2400 wpm.

It takes more than manufac-
turing facilities to build the
machines Teletype Corporation
offers. It also takes commitment.
From people who think service is
as important as sales. In terminals
for computers and point-to-point
communications.

That's why we invented a
new name for who we are and
what we make. The Computer-
cations people.

TELETYPE

"I
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Extend a little,
replace a lot,

360 users
get any size

—, . 5
Model 65 ~ extended from
256K to §12K.
Western Airlines
Los Angeles, Calif.

Model 22 — extended from 2

Model 40 — extended from

they wa nt -
with Fabri-Tek 360 core.

Model 50 — extended from Mode! 30 — extended from Model 22 — extended from 32K

512K to 768K. 32K to 64K. o 64K,
University of Wisconsin Chi., Mil., St. Paul & Pac. R.R. Computer Graphic Systems
Madison, Wisconsin Chicago, lilinois Toronto, Ontario, Canada

Leased from Oearborn Leasing . Leased from Greyhound Leasing

Model 30 — extended from 32K Model 30 — extended from 8K This could be yukuv installation. ’ Model 30 — extended from
10 64K, 64K to 128K, to 64K, We've got any capacity you need. 64K to 128K.
Medtronic, Inc. American Broadcasting Gant Shirtmakers XCS Management

Vancouver, British Columbia
Leased from National Computer Rental

Minneapolis, Minnesota Company New Haven, Connecticut
Hollywood, California Leased from Rockwood Leasing

T P

Model 40 — extended from Model 50 — extended from Mode! 30 ~ extended fram
64K to 128K. 256K to 512K, 64K to 96K.

Further expansion to 192K . State Comp. Insurance Fund Toranto Schoal Beard
planned San Francisco, California Toronto, Ontario, Canada
Graco, Minneapolis, Minnesota Leased fram Greyhound Leasing

To date, Fabri-Tek has over 150 installations of 360 extension memories. And,

IBM has agreed to maintain all these CPU’s which have been modified by the
addition of Fabri-Tek extension core memories. For a complete customer list, call
(612) 935-8811 or write FABRI-TEK INC., 56901 South County Road 18, ‘
Minneapolis, Minnesota 55436, leader in Memory Technology For Over A Decade.

FABRI=TEIK.
360 CORE YOU CAN TRUST
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FABRI-TEK
SALES
. OFFICES |

New England
Baston (Auburndale), Mass.
(617) 969-5077

Eastern
Stamford, Conn.
(203) 359-1315
Blue Bell, Pa.
(215) 643-6950
New York (Parsippany, N.J.)
(201) 263-2330
Rachester, N.Y. .
(716) 586-7160

Southeastern
Miami (Melbourne), Fla.
(305) 724-0900
Washington, D.C. (Rosslyn, Va.)
(703) 525-6435
Atlanta, Ga.
(404) 457-0821

Midwestern
Chicago, 11
(312) 437-4116
Columbus, Ohio
(614) 262-7966
Kansas City, Mo.
(Computer Systems/Graphics, Inc.)
-(816) 474-4690 )
Minneapolis, Minn.
(Dataserv Equipment Co.)
(612) 546-4422
St. Louis, Mo.
(314) 721-0004

Central
Oklahoma City, Okla.
{405) 843-6444
Houston, Texas
(713) 772-7050
Dallas, Texas
(214) 233-0872

Western
Phoenix, Ariz.
(602) 266-4448
San Francisco (Sunnyvale), Calif.
(408) 739-4780
Los Angeles (Long Beach), Calif.
(213) 420-2493
Seattle, Wash.
(Computer Supplies)
(206) 623-2413
Portland, Ore.
{Computer Supplies)
(503) 222-2006

o A 2 D 2 =4 [ 74
Fﬁ FABRI-TEK

MEMORY PRODUCTS DIVISION

September, 1972
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one which would place terminals at
easy access to those who would need
them; a system which would provide
immediate response with up-to-the-
minute information. We knew we need-
ed a system which, like the city itself,
would be composed of various subsys-
tems, each receiving and generating its
own functional information, but also
contributing to other subsystems and to
the whole — information for general
management decision making.”

Mixed backgrounds

In-July 1969, Pasadena began put-
ting together a systems division ““‘whose
job would be not to run computers or do
programming, but to manage and quide
the development of the Pasadena Man-
agement Information System (PMIS)
and to serve as an interface between
the system and city government at all
levels. Today this division has 11 peo-
ple with mixed backgrounds: two data

_ processing, one psychologist, one in-

surance, one accounting, and so on, to
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tems programming group in nearby
Marina del Rey, Calif., where the Xerox
Sigma 7 computer, on which the sys-
tem is running, is housed. When this
group has completed development of a
module, itis returned to the city for test-
ing and training. Then comes debugging
and implementation.

For XCS, which is absorbing most of
the development costs (projected at
just under $400,000 for the coming
year), the arrangement affords sale-
able products. James Campbell, presi-
dent, said XCS already has 14 cities in
the Los Angeles basin using products
the firm developed with the city of
Pasadena.

“Training City”

There’s also the experience gained in
developing and implementing a total
municipal information system which
XCS hopes it can use with other cities
both larger and smaller. In fact, it says,
alot of cities have been watching close-
ly the developments in Pasadena, and

POLICE Information Reporting System is one of first modules of Pasadena’s on-line

interactive municipal information system.

encompass all the major functions with
which PMIS will have to deal.

In January 1970, the city of Pasade-
na entered into a joint venture relation-
ship with Xerox Computer Services,
and full-scale development of PMIS
was under way. XCS has two on-site
employees who work with the city’s
Systems Div. full time and numerous
others who are “in and out from time to
time.” When a module has been de-
signed and specified by the Systems
Div. and approved by city user depart-
ments, it is turned over to an XCS sys-

representatives of at least one, San
Bernardino, Calif., were on hand for
Pasadena’s public demonstration.
“Pasadena has been ideal as a training
city,” said Bill Cavanaugh, project di-
rector for XCS, “because it has all the
exceptions. Any other city would have
to be easier.”

The annual Tournament of Roses
parade is one of these exceptions. For
a short time each year demands on a
number of city departments like sanita-
tion, traffic, and fire change drastically.
“We have to completely redistrict the
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fire department,” says Frank Lagatutta,
a city employee on the systems staff,
“to assure that no truck would have to
cross the parade route to get to a fire.”
The system takes care of this as it does
a special budget problem created by
the annual extravaganza. ‘“Most of the
extra expenses incurred by various de-
partments involved with the parade, its
preparations, and its aftermath, don't
come from department budgets, but
from a special budget which is provided
for in the integrated financial system
module of the MIS.”

In addition to the integrated financial
module, modules currently operative in
Pasadena are the Municipal Services
Billing System and the Police Informa-
tion Reporting System. Coming soon
are the Community Manpower Planning
System and the Health Services Sys-
tem. The system is costing the city $16-
17,000 a month as it is now operating.
By 1978 Pasadena expects to have
achieved all goals set when it started
planning the system. “And by 1991,”
says Mayor Yokaitis, we will have
recovered everything we put into it, as-
suming we stand still, but we won't.”

The Charlotte system is somewhat
more expensive. Design and develop-
ment in fiscal year 1973 (begun July 1)
are projected at $1,630,000; but
$1,130,000 is reimbursable under the
city’s USAC contract. Additional equip-
ment costs in the year will run $312,-
000; however, $200,000 of this will be
offset by LEAA funds.

Even a policeman

System development started in
Charlotte in Feb. 1970. Completion is
scheduled for fiscal year 1975. The
vendor working on this system is- Sys-
tem Development Corp. The city had
had some data processing before the
project got under way; and when it did,
an existing data processing department
was transferred into a new MIS depart-
ment of which it became half. The other
half is devoted to the project and is
staffed by about 40 people, 21 from
SDC and the rest from the city. Assign-
ment to specific tasks within the project
“is made on the basis of talent and
know-how” said Don Luria, SDC pro-
ject manager, and without regard to
employer. All have data processing ex-

perience and some also have functional
experience, “including a guy who used
to walk a beat as a policeman.”

Charlotte currently has three
modules of its MIS operational. These
are a utilities module, a police wants-
and-warrants module, and a landfill
control module which is concerned with
soid waste disposal. The last is a batch
operation, while the others are on-line
and interactive.

In design and development stages
and due to be operational in the first
quarter of 1973 or shortly thereafter
are inventory/purchasing; *information
complaints and requests for service
(for responding to citizens on every-
thing from complaints about potholes to
reports of signs knocked down); a geo-
graphic data index which will not be of
direct service to citizens but rather will
support other modules; fire operations,
which will allow dispatchers with termi-
nals.and radios to obtain information on
characteristics of the neighborhood, the
affected buildings, and the people in
them and relay it to firemen in trucks on
their way to fires; equipment manage-
ment, serving all departments with mo-
bile equipment; redevelopment/reloca-
tion, assisting people who must relo-
cate as a result of city projects; building

OF ALL THE COMPANIES

ONLY ONE COMPANY

OFFERS TOTAL COM

SYSTEMS, SOFTWARE,

SERVICE AND SUPPLY.

DRTAMATION



permits and code enforcement, con-
cerned with automating the permit ap-
plication process and the code enforce-
ment process; personnel operations
and personnel management; cost ac-
counting; and vital statistics.

The system runs on a 128K Univac
70/45 and a 512K Univac 2. “The fact
that we had RCA equipment back in
September of 1971 did create some
problems,” said Luria. “We had decid-
ed upon IPS 70, a transaction process
and data management system which
pleased us because it meets almost the
exact functional requirements of a sys-
tem which has to meet the needs of
heterogeneous users with overlapping
data requirements. We believe we were
the first or second customer to decide
onit.”

“There was a hiatus for six months

after RCA went out of the computer

business,” said Dr. Launor Carter, vice
president and general manager of
SDC’s Public Systems Div. Resources
were diverted from modules which
were almost operational back to design
of others. “Two months ago,” he said,
“Univac assured support for IPS 70,
and now we can go ahead and make
some more programs operational.”
Luria said IPS is up and running seven

days a week, 24 hours a day, and sup-
port has been satisfactory. "“But the
delay had its psychological effect.”

Work in stages

Charlotte’s project staff, like the
XCS-Pasadena team, works in stages.
As resources for a given module
become available, Luria explained, it is
turned over to a design: leader who is
assigned two or three people to design
it and specify it, working closely with
user departments. There usually are
from four to seven modules in design at
any given time. When the design team
is finished, and again as resources
become available, the module is turned
over to a development leader and a
team of three or four; and they write
programs, develop the module, and
test it against parameters set up by the
design team. Next, in the same way, the
module is handled by implementation
and training teams which work closely
together.

Luria said the completed municipal
information system will be transferable
to other cities larger and smaller and
with different kinds of city government.
“That’s the aim of the USAC program.”

To facilitate transferability, he said,
the project staff is producing detailed

documentation as it goes along, includ-
ing technical documents which de-
scribe parts of the system and manage-
ment modules “which are almost in-
structional on how we do everything we
do” and which will include one on how
to manage a project of this size and

scope. .
—Edith Myers

Privacy

Who Will Control
the Data Banks?

Comprehensive regulation of govern-
ment-supported data banks to prevent
invasion of individuals’ privacy is the ul-
timate goal of a bili Senator Sam Ervin
(N.C.) plans to introduce shortly. Ervin,

" generally considered the most knowl-

edgeable constitutienal lawyer in Con-
gress, recently became chairman of the
Senate Government Operations Com-
mittee; the bill will be referred to this
group, so there is little doubt that it will
be reported to the Floor.

The Ervin bill will join a number of
others addressing the computer-gener-

IN THE COM FIELD,

September, 1972

Let’s face it. Choosing the right COM
company is no cakewalk.

Not with more than a dozen
companies, including the rich and
famous, competing for your attention.

Herewith, a few simple facts to
clear the air:

1. Of all the companies now
building COM (Computer Output
Microfilm), only one company builds
acomplete range of hardware
for every need: recorders, film
processors, duplicators, viewers, viewer-
printers, fiche cutters and shredders.

2. Only one company delivers
parts and service for COM everywhere
in the world.

3.0nly one company sells every
replenishable supply used in COM.

4. Only one company will lease
you COM, with fiche and roli capa-
bility, for as little as $750 a month,
based on whatyou use.

Our company, DatagraphiX.We
invented COM in the first place.

Becauseit's still our only
business, we give COM everything
we've got. Which may explain why
we've installed more systems than our
three nearest competitors combined.

Callus: (714) 283-1038. Or write:
DatagraphiX, Box 2449, San Diego,
Calif. 92112.

V/ /e 2

We're to COM what Kodak is to cameras.
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New Model 440

DATA-SCREEN"

Terminal . ..

PLUG-FOR-PLUG TTY REPLACEMENT
...AND A LOT MORE!

v Fast... 100 Times Faster than TTY’s . .. v 12-inch glare-free CRT face
and Silent

110 to 9600 Baud Rate (Switch Selectable)
Transmits Data at One Speed — Receives at

¢+ Sharply readable 5 x 7 Dot Matrix Characters

(~ Bottom Line Data Entry, Line Feed from the

Bottom :
Another
. " Automatic Carriage Return and Automatic
v RS-232 or: Line Feed
TTL or:

¢ Separate Keyboard Duplicates TTY Format
20 or 60ma Current Loop Interfaces

(v 72 or 80 character/line, 24 lines (Switch
Selectable) ¢~ Wood Grain or Paint Finishes

PLUS IMMEDIATE DELIVERY ... for $1985*

And what's more, DATA-SCREEN Terminals are available in nine other models: buffered
or conversational, covering parallel, serial, polling and TTY replacement interfaces.

< Hard Copy Output Connector

Request full color brochure that shows why more and more terminals in /\\j
use are DATA-SCREEN Terminals. (/T | \j

- } ——— ‘\‘ ®
*With Keyboard In quantities of 26 L

TEC, Incorporated /9800 North Oracle Road/Tucson, Arizona 85704 / (602) 297-1111
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news inperspective

ated privacy problem which already
have been introduced. Because of all
this legislation, there probably will be a
lengthy debate on the whole subject in
Congress next year. The other bills are
concerned with banning military surveil-
lance; protecting the privacy of arrest,
employment, and bank records, as well
as passport information: A hot battle
was raging in the Senate at press time
regarding the dissemination of arrest
records on individuals who are subse-
quently not convicted. A rider attached
to the Justice Dept.’s FY’73 appropria-
tion bill would prevent dissemination of
such data to banks or state/local gov-
ernment officials. Among the pending
bills is one backed by the Administra-
tion that would allow the Attorney Gen-
eral to disseminate the data to these
sources if he thought it was desirable.

Introduction of Ervin’s bill will follow
the recent release of an analysis by the
staff of the Senate Subcommittee on
Constitutional Rights of lengthy hear-
ings it conducted last year into Army
surveillance of civilian political activity.
In the preface to this analysis, Sen. Er-
vin—who is chairman of the subcom-
mittee—comments that the files col-

lected on protesters and protest groups
“posed a clear and present danger to
the privacy and freedom of thousands
of Americans—citizens whose only ‘of-
fense’ was to ... exercise rights they
thought the Constitution guaranteed to
them. These files confirm . . . that Army
intelligence, in the name of prepared-
ness and security, had developed a
massive system for monitoring virtually
all political protest in the United
States.” .

By its own admission, the Army didn’t
gain any useful information from this
massive data collection effort. The re-
port includes the following quote from
the Army’s general counsel: “They (the
surveillance records) were the most
worthless damn things | had ever seen
in my life. It was a waste of paper.”

Destroyed or “classified”?

Many of the files were destroyed, ac-
cording to the Dept. of Defense, but the
subcommittee staff suggests in its
analysis that many dossiers are still be-
ing preserved in various military intelli-
gence agencies. Some were ‘“‘classi-
fied” shortly after the investigation be-
gan. And “lack of time and resources

prevented us from making the same in-
quiries of the Navy and Air Force (that
were made of) the Army.”

Stamping a top security classification
on documents requested by the sub-
committee was one of several gambits
the Army used to frustrate the investi-
gation, says the report. The Defense
Dept. declined to let certain intelligence
officers testify. Some agents “were
threatened with prosecution if they
talked.” As a result, “military intelli-
gence has become more of a closed
society than at any time in its history.”
In some cases, according to the analy-
sis, the subcommittee ‘“‘appears to
have been lied to; in other instances it
appears to have been victim of the art
of ‘plausible denial’ . . . by which intelli-
gence agencies (and others) admit just
enough of the truth to mask an essen-
tial falsehood.”

One instance of “plausible denial”
cited in the report involves the Army’s
assistant chief of staff for intelligence;
his office denied that computerized files
on nonviolent political protesters and
protest groups were being kept at
specified locations. Later, after the ex-
istence of these files was disclosed in
the press, Army officials “discovered”
the files. Still later, according to the
subcommittee report, it was found that

. and that’s not all—there’s
a new Mini-Console for remote
batch or computer.center proces-
sing. This new console is available
as the OM 600C which reads at
a speed of 600 cpm and the
OM 1000C operating at 1000 cpm.

With the addition of Mark Sense
every Documation Card Reader
will now read all 80-column cards
whether the data is punched, pen-
cil marked, or aninter-mixed com-
bination of both . . . and at full
operating speed!

September, 1972

- OM1200 OM200

from the Card Reader People...

MARK SENSE

available on ALL MODELS at ALL SPEEDS!

'SLAN

OM 200 An ideal, low cost card input
companion for mini-computers. Reading
speed: 300 cpm.

Slant-Top A member of the Heavy Duty
Models, these readers are constructed to
withstand around-the-clock operation under
the most adverse conditions. Cards may be
effortlessly loaded and unloaded on the
fly. Reading speeds: 300 cpm—600 cpm—
1000 cpm.

Mini-Console This model meets theremote
batch terminal or computer center require-
ment for an economical, high speed, medi-
um capacity punched card reader. The
console featues a 1500 card hopper and
stacker capacity. Reading speed: 600 cpm—
1000 cpm.

OM 1200 This model fills the need for

CIRCLE 22 ON READER CARD

MINI-CONSOLE

an economical, high speéd, large capacity
punched card reader. Reading speed:
1200 cpm.

With the introduction of the Mini-Console,
Documation now offers the data processing
industry the widest variety of card reader
models available anywhere.

With the introduction of Mark Sense, Doc-
umation offers every reading feature for
processing 80-column cards.

1l bOoCcumMATION

I INCORPORATED

841 EAST NEW HAVEN AVENUE
MELBOURNE, FLORIDA 32901, PHONE 305/724-1111
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newsin perspective

printouts from the files were being
transmitted to the assistant chief of
staff for intelligence as early as 1968,
long before his office “discovered” that
the information existed. The final exam-
ple of hypocrisy was that the original
denials, and the subsequent discover-
ies, were made by personnel who
worked in a room which housed one of
the files.

The subcommittee staff estimated,
on the basis of admittedly fragmentary
data, that Army intelligence had “‘rea-
sonably current files on the political ac-
tivities of at least 100,000 individuals
unaffiliated with the armed forces.” In
addition, Army intelligence agencies
had, and have, access to outside files of
the FBI and other military agencies, in-
cluding the Defense Central Index of
Investigations. Reportedly, the latter
data contains 25 million index cards
relating to individuals and 760,000
cards relating to organizations and inci-
dents.

Immunized from review

The beginnings of the Army'’s civilian
surveillance program go back at least
to the end of World War Il, the subcom-

mittee reported. Lack of both military
and civilian control enabled each major
data bank to develop independently, “in
a milieu which showed little concern for

privacy, freedom, efficiency, or
economy.” Meanwhile, ““the traditional
secrecy we have granted our intelli-
gence agencies immunized each echel-
on from review by its superiors.”

Ervin’s new bill was still in rough form
at press time, so details may change,
but essentially it addresses the privacy
threat posed by all information collec-
tion, processing, and distribution activi-
ties supported by federal military and
civilian agencies. A commission is au-
thorized by the legislation—consisting
of three Senators, three Representa-
tives, and three other members select-
ed by the President from outside the
Executive Branch. It would recommend
“legislation . . . and other action’ aimed
at:

Restricting the information collection
effort made ‘“by or for government
agencies” to items ‘“relevant and
necessary to the statutory responsibili-
ties of these agencies”;

Standardizing the handling of this in-
formation, from collection to dissemina-

tion and use, so that constitutional
rights of citizens and states are not
jeopardized;

Limiting authorized access to in-
dividual-sensitive government informa-
tion. One set of committee recommen-
dations would be designed to make
such information available only to those
“who have a valid interest, as defined
by statutes.” Another set of recommen-
dations would aim at preventing unau-
thorized access.

The commission is also given ex-
tremely broad authority to evaluate ex-

Companies

Informatics, Data
Products: 10 Years

Few things are nicer than a birthday
party. Unless it's two birthday parties
for two jointly launched edp companies
who successfully weathered the
stormy decade just passed.

In 1962, Erwin Tomash, then vice
president and general manager of Am-
pex Corp.’s Computer Products Div.,
and Dr. Waiter Bauer, head of Ramo-
Woolridge’s computer installation, de-

Uncomplicated, quick, and inexpen-
sive---- when a Telefile disc controller
ties the knot. Here's only a few of
the reasons why:

Telefile controllers handle up to 8

disc drives for almost any non-I1BM
computer. Our DC-16 helps out most

16 bit minis, while our DC-18, DC-32
DC-36, and DC-10 bring IBM compatible
drives together with PDP-15’s, Sigma 5's
and 7's, Univac 418's and PDP-10's
respectively. i

Telefile controllers make for uncomplica-

ted marriages too. They’re easy to pro-
gram, with only 8 commands required
{ 10 for the DC-32). Read or write
multiple records is done with a single
command. And there’s simultaneous
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lus automatic hardware
many disc controller
functions normally performed by soft-
ware.

Your computer will never have to wait
to get the last word in (or out} of

the disc with our extremely fast response
time, since unlike most other control-
lers we do not require a sectored pack.

In addition, there’s IC buffering plus

a host of hardware character redun-
dancy and verification checks.

Telefile.

COMPUTER PRODUCTS, INC.
17785 SKY PARK CIRCLE
IRVINE, CALIFORNIA 92664

(714) 557-6660
CIRCLE 74 ON READER CARD

Marrying Non-I1BM
Computers To IBM
Compatible Disc Drives

Can Be Like

A Las Vegas Wedding...

It’ll be a quick marriage too, because we
deliver from production, usually in less
than 60 days.

Telefile is price competitive with any-
thing on the market. And if you're
looking for a package deal including
the drives, you'll be sorry if you don‘t
check our price first

DATAMATION



isting privacy safequards affecting not
only federal, state, and local govern-
ment information systems, but related
private systems as well. In addition, if
the bill is enacted, the commission will
be able to subpoena witnesses and re-
cords. If the latter are withheld, the
commission will be able to seek court
orders directly. Among the materials
that will be obtainable by court order
are computer program documentation
and system analyses pertaining to the
data banks covered by other provisions

of the bill.
—pPhil Hirsch

cided separately to launch, respective-
ly, a hardware company and a software
firm.“It was a bad time,” said Dr. Bauer.
“The market was soft, and venture
capital was hard to come by.” So the
two men got together. Tomash’s com-
pany, Data Products Corp., managed
to secure $1 ‘million in venture capital
from three different sources, and it and
Bauer's Informatics were launched
jointly, with Informatics starting life as a
wholly owned subsidiary of Data Pro-
ducts.

According to plan, Data Products,
which is in the peripherals and data
communications business, divested it-

self of its ownership of Informatics in
three pieces in 1965, '66, and '69. And
last month the two separately observed
their tenth anniversaries with healthy
statements of operations and optomis-
tic outlooks for the future.

For Data Products it was a turn-
around situation, with the company re-
porting income of $703,000 for fiscal
1972 after a loss of $10,573,000 in '71.
Theirs was the more cautious optimism
and the quieter of the two tenth-anni-
versary observations. Said chairman
Tomash and company president Gra-
ham Tyson: “The near-term outlook for
Data Products for the next fiscal year is
promising. While weakness is still being
exhibited in many sectors of the elec-
tronic data processing business, the
across-the-board slowdown of the past
two years seems to have disappeared.
The steady profit improvement begun
last year should continue into the cur-
rent year.”

In answer to a shareholder question,
Tomash admitted that Data Products
foresees inroads being made into its
core memory products market by semi-
conductors but added: “We've reduced
the costs of core and improved per-
formance. We feel we've extended the
life of core for many years, but we in-

tend to limit our investment in this area

and not to grow in it up to the last year.”

Hit the exports

Tomash said an immediate aim of
Data Products is “to hit the export mar-
ket hard.” The company is increasing
its marketing staff in Eastern Europe
and “has received at least one multimil-
lion dollar printer contract which is
awaiting approval from the U.S. gov-
ernment.” Data Products has shipped
evaluation printers‘into Poland, Ro-
mania, Bulgaria, and Hungary. “‘Interest
in our core memory products is also
high in Eastern Europe,” said Tomash.

Informatics’ anniversary sharehold-
ers’ meeting was a bit more positively
optimistic and definitely more festive,

- perhaps because it included cham-

pagne and birthday cake and predic-
tions by executive vice-president Frank
Wagner, who likes to make predictions.
Dr. Bauer summed up the future like
this: “In view of the improving market
for the company’s services and the ex-
cellent position of the company in the
software field, we expect continued
growth in revenues and profits and fur-
ther -strengthening of the company’s

(Continued on page 133)

LINE PRINTERS WITH INTERFACES

For more information, call or write Charles W. Bozarth at:

MAGRO PROOUGTS GCRPORATION

14403 Crenshaw Boulevard
Gardena, California 90249

Telephone: (213) 675-7151
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Rest easy, were not talking
needless extinction, but our
company grew out of a
simple idea.

Eliminate the pokey
old punchcard. Go directly
to magnetic media. You'll
increase throughput 15% or
more, and the bundle you save
will be in both people and
equipment costs.

Good ideas havea
habit of growing. And the
‘newest in a full spectrum of
MDS key-to-tape capabilities
is System 2400 key display.

The tutorial CRT not
only tells inexperienced
operators what to do, it lets
them see they re doing their

work right. What's in it for you

is quicker, cleaner data entry.
But data entry only
scratches the surface on
System 2400. This one can be
a dedicated cluster of up to 20
positions, sure. It can also

be a communications terminal.

What’s more, it can off-load

the mainframe for editing

and sorting and printing.
And now, with the

You've never hud
a better reason to eliminate Ihe
‘expensive middieman,
the puncheard.
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boost in available core to
65k, System 2400 can be all of
the above. You can configure
yourself out of a lot of
problems and into some real
savings all at the same time.
Questions? Good.
You call, we'll come. Call
our nearest office or call MDS
Domestic Marketing Dept. 22
at (315) 867-6610. Wel'll
send the MDS man near you.
And that’s easy, because there
are 2000 MDS sales and
service people in the field.
Mohawk Data Sciences Corp.,
Herkimer, N.Y. 13350.

The Penpherul Power
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TI announces
the lcader...

the 960A industrial
automation computer

in minicomputer
price/ performance

Model 960A
$2,850

Quan

tities 1 to 100

CPU with 4K memory $2,850
CPU with 8K memory 4,350
CPU with 16K memory §2350

TEXAS INSTRUMENTS

comroRATED.
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980 A

Now, TI announces the 980A....
leader

in general purpose computers




Model 980A
$3475

Quantities 1to 100
with hardware multiply and divide
and many other built-in standard features

TI continues its leadership in
price and performance with the
new Model 980A general purpose
computer.

The 980A, as with the 960A, is
a fast, powerful and flexible 16-bit
computer at a low unit price with
all the features, built-in and stan-
dard. Consider these many stan-
dard features, compare the price
and you’ll see why the 980A is the
most cost-effective general pur-
pose computer available today.

0 Hardware, multiply/divide with
16 or 32-bit add and subtract
[ 750-nsec add immediate
1 5.25-usec multiply
O 750-nsec, full-memory cycle time
0 Bit/byte/word / byte string data
addressing

O Memory parity

O Programmable memory protect
and privileged instructions

O Power fail/auto restart

[0 Power supply to support 65K
memory

O Memory biasing (dynamic re-
locatability)

[0 I/O bus with 4 ports basic (ex-
pandable to 14 in basic chassis,

256 overall)

CPU with 4K memory $ 3,475
CPU with 8K memory $ 4,975
CPU with 16K memory $ 7,975
CPU with 32K memory $13,975

prices are FOB Houston and do not
include illustrated tabletop cabinet)

0 Main chassis semiconductor
memory expandable to 32K. (Up
to 656K with memory expansion
unit: Two weeks memory protect
with optional battery)

[0 Full, lockable front panel with
break point and 4 sense switches

J Switch-initiated ROM bootstrap
loader

O Auxiliary processor port

O Direct memory access channel
(expandable to 8 ports)

O Four priority interrupts stan-
dard (expandable to 64)

J 98 basic instructions (16, 32 or
48 bit)

O 9 addressing modes

0 8 working registers plus status
register
A pre-generated standard soft-

. ware system is supplied which

allows the user to generate custom
system software. Additional soft-

ware for the 980A includes:

O Symbolic assemblers and cross-
assemblers for IBM 360/370

[0 FORTRAN IV

(0 Link and source editors (object

and source)
[0 Modular executive control rou-

tine including disc management
O TI Language Translator (TILT)

to extend FORTRAN, assembly,

or create special application
languages

0 Service maintenance,debugging
and utility programs.

For applications support, TI
offers the resources of its expe-
rienced Applications Engineering
group. Also, training courses on
980A software and hardware are
scheduled regularly, and TI ser-
vice facilities are located through-
out the United States and abroad.

Would you like to know more
about the new 980A price/perform-
ance leader? Write to Computer
Products Marketing Manager,
Texas Instruments Incorporated,
P.O. Box 1444, Houston, Texas
77001. Or call (713) 494- o
2168 or any of the sales [7
offices listed below.

Arlington, Va. (703) 525-1444 « Atlanta, Georgia (404) 237-8666 « Boston, Mass. (617) 890-7400 « Chicago, Ill. (312) 593-2340 « Cleveland, Ohio (216) 464-1192 » Dallas,
Tex. (214) 238-3881 » Dayton, Ohio (513) 294-0774 « Denver, Colo. (303) 758-5536  Detroit, Mich. (313) 352-5720 « Los Angeles, Calit. (714) 547-9221 « Minneapolis,
Minnesota (612) 831-5094 « Newark, N. J. (201) 467-2670 « New York, N. Y. (212) 233-6890 » Orlando, Fla. (305) 644-3535 ¢ Philadelphia, Pa. (215) 643-6450 « San Francisco,
Calif. (408) 732-1840 « St. Louis, Mo. (314) 993-4546 « Bedford, England 58701 » Clamart, France 6450707 » Frankfurt, Germany 726441 « Bad Godesberg, Germany 65534

TEXAS INSTRUMENTS

September, 1972
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Ma Bell
195 Broadway
New York, NY 10007

Dear Ma:

This cartoon reminded me of our data
communications network. That is,
until Vadic came along with their
planned family of second generation

300 and 1200 baud modems and
automatic dialers.

At our computer site, we installed

Vadic's MDS system (center) where up

to 16 Bell 103 & 202 compatible modems and

801 type auto calling units can be freely

intermixed in just 7-inches of rack space. In

remote locations, we use either Vadic's 4-channel box

(left) which houses up to 4 modems (or a modem & a dialer), or
Vadic's 1 & 2 channel stand-alone units (right).

Sure, the modems work great. But it's Vadic's systems understanding,
their applications backup, and the built-in displays and diagnostics,

that make it so simple to monitor & troubleshoot both ends of our
data network.

Our operators can loopback data to check out the terminal, the
modem, & the phone line, and can watch computer and terminal
activity through display of all EIA leads —at both ends! Vadic's .
powerful diagnostics, plus built-in 300/1200 baud test signals, make

it easy to completely test any channel. No wonder our system uptime
is so much greater these days!

Better send for Vadic's new brochure, Ma. It's "must" reading for
data comm people. See you soon.

P.S. Who's Vadic? Your son, the independent
They've delivered thinking communications manager
over 15,000 modems

in the past 3 years. é&%ég@hg@l}%%%&é@%f?gk.
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news in perspective

position.” He said he believes Informat-
ics has ““the best balance sheet relative
to size.” A big thing for the future will be
acquisition and mergers. :
There are some 500 installations
around the world now of the company’s
Mark IV file management system, Dr.
Bauer said, and some 10,000 people

HAPPY BIRTHDAY: Erwin Tomash,
left, and Walter Bauer. .

are qualified to use Mark IV, of whom
Informatics trained 7,000. Informatics,
which, except for its first six months,
has regularly shown a profit, reported
earnings of $424,000 for fiscal 1972, up
from $268,000.

Wagner, who said Informatics cur-
rently has 0.2% of the software market,
predicted it will have 0.6% in 1975.
Most of his predictions were predicated
on IBM’s becoming a government-regu-
lated company, much like AT&T. This,
he predicted, will occurin 1977 or 1978.

For the hardware sector of the indus-
try, he said, survival will depend upon
U.S. regulation of IBM. He sees hard-
ware companies surviving until regula-
tion and growing slowly afterwards. He
feels independent peripheral manufac-
turers and leasing companies will have
a difficult time before regulation but
have a bright future after.

Wagner’s evaluation of the future for
the software industry was — not much
affected by IBM, slow growth for cus-
tom software, and rapid growth for soft-
ware products. For data processing
services he predicted: decline of the
service bureau; slow growth for time-
sharing, rapid growth of computer utili-
ties; and a bright future for data base
services.

Among his major conclusions were
that the trend toward mainstream-type
edp operations will be up and that
edp eventually will become the largest
U.S. industry.

And it looks as if both Data Products
and Informatics will be a permanent
part of it. —E. M.

September, 1972

Terminals

A Tiny Terminal
for Quick Peeks

Some applications really need to be on-
line. People at numerous remote loca-
tions may need to access a data base,
perhaps updating a file or taking a quick
peek. And the length of the message,
whether going into or coming out of a
file, is short. For such usage, a new crt/
keyboard system has been developed
by one-year-old Di/Phase Inc., Moun-
tain View, Calif.

It uses a 3-inch crt capable of dis-
playing four 16-character lines, or 64
alphanumeric characters. There's also
a newly developed 128-character key-
board with a full Mod 37 Teletype key-
board. Instead of mechanical keys, it

cations,” says Leo E. Feltz, president of
Di/Phase. “In banks, there’s a need to
know a depositor’s account balance.
Retailers must look up a customer’s
credit record. In many businesses, one
wishes to update or get the status of
information on manufacturing, distribu-
tion, inventory, or purchasing.”

Feltz, who formerly was director of
product management and planning at
Singer Business Machines, notes a hi-
erarchy of computers (ranging from
minis to large-scale), of calculators
(handheld to programmable), and now
of terminals (“There’s a place for large
crt systems, as well as small”). It's an
unbuffered terminal, expiains Peter R.
Pettler, Di/Phase vp. When you press a
key and an image appears on the tube,
that character has gone to the comput-
er and come back — at speeds up to
300 baud. So, what you see is what the
computer got. They call it echoplexing.

Several units of the terminal are un-
dergoing field test at a customer site,

STEPTER 1N
INQUIRY/RESPONSE
JERBINRL SYSVENS
LESS THAN $1,008

THREE-INCH CRT can display four 16-character lines and uses a 64-character
keyboard.

uses a pliable elastomeric membrane
imprinted with the key designation. The
free-standing system, which operates
in a half-duplex mode, is designed to
sell in small quantities for $1000 and
rent for about $30 a month.

“A small, interactive terminal is espe-
cially useful in customer service appli-

Conferences

WESCON Shedding
Technical Image

The West's biggest electronics confer-
ence and trade show, the Western
Electronic Show and Convention

according to Feltz, who says the plan
there is to add new applications with the
passage of time. Two other test sites, in
different lines of business, are to take
delivery before the end of the year.
There’s no longer any doubt that the -
under-$1000 crt terminal is upon us.
CIRCLE 197 ON READER CARD

(WESCON), is trying hard this year to
deemphasize its strong technical image
and to increase its identification with in-
formation processing industries.

No longer does WESCON have a
technical program. This year it’s a
“professional program,” one which in-
cludes 11 (out of 28) sessions and 47
papers and/or panel discussions on
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topics relating to data processing and
data communications. An increased
number of edp industry names show up
this year on the roster of session organ-
izers and on the professional program
committee, which is co-chairmanned by
Eldred Nelson of TRW Systems Group
and includes Guy Dobbs of Xerox Com-
puter Services and Clark Weissman of
System Development Corp.

With its technical image this year,
WESCON has shed its traditional third-
week-in-August scheduling and will be
held instead Sept. 19-22 in Los An-
geles’ new Convention Center. It will be

the first time in many years that the big

show will be under one roof in its bienni-
al Los Angeles appearance.
WESCON registration, which was

partly automated last year in San Fran-
cisco, will be fully computerized for the
1972 show. The system, designed and
developed by Jacquard Systems of
Santa Monica, Calif., includes five on-
site registration modules consisting of
two crt’s and one high-speed inquiry
badge embosser each. As it generates
the badges, it will store pertinent visitor
information on magnetic tape for later
use in attendance auditing, post show
billing, and generation of research infor-
mation. The system also will include
two remote registration stations, one in
Orange County and one at Los Angeles
International Airport, which will transmit
all information to the Convention Cen-
ter so that badges will be ready for bus
commuters when they arrive.

Benchmarks

The Last Fall Joint: From next year
forward, the American Federation of In-
formation Processing Societies (A-
FIPS) will sponsor only one major con-
ference and exposition annually. 1t will
be called the National Computer Con-
ference. After independent research
and upon the advice of an Industry Ad-
visory Panel chaired by Datamation
editor Bob Forest, the Joint Computer
Conference Board made its announce-
ment. The first NCC will be held the
week of June 4,1973, in New York City.
The last JCC will be Dec. 5-7 in Ana-
heim, Calif.

Guns and Butter: In order to increase
its investment in Data Transmission
Co., a proposed nationwide all-digital
microwave common carrier system (no
revenues expected until '74), University
Computing Co. has sold UCC Com-
munication Systems, Inc., a terminal
and communications  subsystems
manufacturer, to Harris-Intertype Corp.
for approximately $20 million in cash. A
net capital loss of about $15 million will
be recorded in UCC’s third quarter.
Construction of Datran’s first increment
—linking Houston and Dallas—is sche-
duled to get under way before the end
of the year. Earlier this year UCC had
tried to sell its Gulf Insurance Co. sub-
sidiary to Northwest Industries Inc. of
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Chicago for approximately $60 million,
but the deal was called off as not “in the
best interest of University Computing.”

SCC Traded for Dormitory: Richard
Kelly tried awfully hard to get into the
computer business. It took him six
months to acquire controlling interest in
Scientific Control Corp., Dallas, from
Penn Central affiliate, Great Southwest
Corp. (April 1, 1971, p. 52). But now he
has traded the company’s computer
operations for a dormitory complex
near Southern lllinois Univ. In the year
and a half that he has headed Scientific
Control, Kelly has moved the firm into
non-computer-related fields through
acquisition. His decision to move it out
of the comuter business was made, he
said, “because there’s too much com-
petition.” The trade of Scientific Con-
trol’s 4700 computer and 660 batch ter-
minal products, patents, and operating
divisions, with a book value of $2.5 mil-
lion, was to Consultronics, Inc., a Dal-
las-based electronics firm. And soon,
Scientific Control will be no more. Its
attorneys are researching potential
nontechnical new names for the comp-
any to be presented for shareholder ap-
proval this month.

Reserving the Rails: Easterners will
be the first to use the $7 million Amtrak
on-line reservation system for intercity

rail passengers, and the nationwide
system should be fully operational by
late 1974. Control Data Corp. will sup-
ply the computers and peripherals;
CDC'’s Ticketron subsidiary, the ticket
issuing equipment; Cytrol, Inc., of Min-
neapolis will program the system; and
communications from four regional
reservations centers to dual CDC
3500s will be handled by the Bell Sys-
tem. Passengers will reserve seats and
services by calling a single 24-hour toll-
free phone number. The system is said
to be more complicated than airlines
reservations systems because trains
make many more stops per trip than do
planes.

System Success Story: The Migrant
Student Record Transfer System (see
Sept. 1, 1970, p. 64), which keeps
school records on some 300,000 mi-
grant students in the U.S., was used
successfully this summer to find a 10-
year-old girl whose school examination
showed that she had tuberculosis. By
the time the diagnosis was made, the
girl and her family had moved from
California. It took just a little over four
hours to telegraph the CDC 3300 cen-
tral computer in Arkansas and find that
the girl was at a labor camp near Salt
Lake City. “The system has always had
the capability for emergencies,” said
program coordinator Patrick Hogan,
“but this is the first time we’'ve used it.”

Fax First: in what is said to be the larg-
est commercial facsimile transmission
order ever signed in the U.S., Graphic
Sciences, Inc., Danbury, Conn., will sell
1,000 of its dex | transceivers to Medfax
Communications Inc., of Harrison, N.Y.,
which is setting up a facsimile com-
munications system to service the
health-related industry. The agreement
includes an understanding for a follow-
up order of another 1,000 units. The
dex |, '‘which transmits 8% x 11-inch
documents over voice-grade lines in 6
minutes, sells for $2900 in single quan-
tities.

European Sales Consortium: Interna-
tional Technology Sales Corp., a new
London-based firm, has been started
by Infotech founder Roy Goodman to
help U.S. computer and related compa-
nies sell their products in Europe. ITS
claims to represent over 150 compa-
nies in 23 countries who account for
some 40% of Europe’s sales. |

DATAMATION



LEARN TO
ANALYZE YOUR

INVESTMENTS.
New audio cassette program offers you
money-back satisfaction guarantee

New method with immediate benefits Now you can
learn how investment opportunities are judged by
professional financial advisers—how they examine and
evaluate the possibilities of various industries. And you
can start using this knowledge immediately to help you
define your investment objectives and evaluate the advice
you get.

Unique program of investment education You'll learn
from the financial analysts themselves. In exclusive tape
recordings. Education House has established a monthly
series of these cassettes that will give you a comprehensive
view of what is happening in industry categories that offer
investment potential. Taking such industries as
Pharmaceuticals, Insurance, Leisure Time, Airlines,
Communications—the whole spectrum of American
Industry—one by one, the analysts will give you an in-depth
insight into how each industry functions, its priorities,
growth patterns, long-range and short-range probabilities.

Authoritative information Every speaker in the Education
House program is a thoroughly experienced investment
adviser. For the most part they are senior Security Analysts
at the nation’s leading financial institutions, responsible
for recommendations thejr firms make in the particular
industry in which these men and women specialize. You'll
hear three different financial analysts each month provide
these thought-provoking, exclusive analyses—
approximately one hour’s listening time on each cassette.

Free cassette recorder/player You will receive a high-
fidelity portable cassette recorder/player absolutely free
when you become a subscriber to Education House. You
can play your cassettes in your home or office, in your car,
on a plane or train. A privacy earphone lets you listen
without disturbing others.

Cost is low, value is high Education House has geared
this program to bring you the greatest value possible in the
self-education field. It's a current, up-with-the-news series
of probing analyses that broaden your horizons in the
whole investment field. Designed for your needs. Offering
a “faculty” of professional analysts. A comprehensive,
learn-by-listening program. A method completely
adaptable to your time availability and interest span. A free
cassette player that provides top-quality sound. All this is
offered to you for only $98.00 for a full year's program.

Education House Inc., 19F Putnam Green, Greenwich, Conn. 06830

Starter series The current discussions being offered by
Education House cover the fascinating fields of
Pharmaceuticals, examined by Richard L. Schneider, CFA,
Senior Vice President of Weis, Voisin & Co. Inc.; Leisure
Time, analysed by Richard W. Steenken, CFA, Senior
Analyst, Kidder, Peabody & Co.; and insurance, explored
by James B. Stradtner, Group Vice President, Legg, Mason
& Co., Inc. You can start right away on your monthly
investment education program with this series. Just fill out
the order blank below and mail it today.

Education House doesn’t expect you to become a
professional analyst in your spare time. But we do feel
sure you'll be able to evaluate investment advice on the
basis of a much broader knowledge of each industry
category. And we believe that will ultimately prove to be
far more valuable than the nominal cost of our program.

CASSETTE RECORDER/PLAYER with microphone,
privacy earphone. electric cord and batteries.
Yours to keep when you are a subscriber.

education s

P.O. Box 103, Cos Cob, Conn. 06807

Please enroll me in your monthly investment education
program for one year. If not fully satisfied with the first
program, | may return recorder/player and cassette within
10 days so that you may cancel my charter membership
and refund my $98. As a charter member, | will receive all
monthly programs prepaid. There are no mailing, handling
or other extra charges. $98 is all inclusive. | enclose $98.00
in check or money order.

NAME

ADDRESS

CITY STATE ZIP




Data General is doubling its
minicomputer sales force worldwide.

Again.

We only hire technical
heavyweights who want to get rich.

If you've got the brains and
the brass, call Gus Ashton, Sales
Manager (617) 481-5160 collect.

Data General Corporation is the world’s number two minicomputer company. We make the
Nova line of computers, peripherals, software, and systems. We're looking for people with
heavy software and/or hardware experience and the aggressive attitude it takes to succeed
in a fast-moving, competitive business. Lack of sales experience won't disqualify anybody
with the right credentials. We'll give you a car allowance, good benefits, good base salary,
and the chance to get rich. Data General Corporation is an equal opportunity employer.

‘, DATA GENERAL CORPORATION Southboro, Massachusetts 01772
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mmm | he Gift Certificate mmmm

American Federation of

Information Processing Societies, Inc.
210 Summit Avenue

Montvale, New Jersey 07645

Gentlemen: I
( ) Yes, I'm interested in attending the *72 FJCC.
Please send full information. I

( ) My company is interested in exhibiting at the *72 FJCC.
Please send details.

NAME

POSITION.

COMPANY

ADDRESS

CITY STATE Z1P

The computer professional. He knows how perishable knowledge is, and the need to keep
abreast of rapidly changing technology. [0 The computer user. He knows the value of seeing
what’s new, and finding answers to his specific problems. [1 The marketing manager. He
knows the Fall Joint is this year’s major national conference, and the prime environment for
meeting his customers and prospects. The EDP press. Largest gathering in the field. They
know how to get a peek at next year’s news before it happens. (1 The ’72 FJCC has a lot going
for the people who know everything, and want to keep it that way. If you’re one of them,
chances are you know where you’re going in this business. Then you also know that your
business will be going to Anaheim in December. [J To the 72 FJCC. Big, bold and different.
Sixty-one information packed sessions and seminars, half of which are user oriented. (1 This
year’s largest display of computer hardware, software and services. And all right in the heart
of the growing West Coast EDP market. [J The men who know everything will be at the 72
FJCC. Give yourself a gift and be there too. (I Treat yourself and your associates to the most
precious gift of all. The gift of knowledge. Send the Gift Certificate for complete registration,

hotel and conference information.

The"12FJCC. Big, bold and different.

ANAHEIM—-DECEMBER 5-7
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Ifyou use leased lines,
well help you use

the least lines.

g
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What we'll do is design, furnish, and install for
you a Time or a Frequency Division Multiplex

System. At multiple locations. Anywhere in the -

world. The whole works.

All of which, by reducing the number of lines
you lease, drastically reduces your costs.

The Singer Tele-Signal Operation, a leader

in the field of computer-based communications
N B B @ systems, has done this

kind of work for years for

ternational customers.

‘ For Time Division mul-
tiplexing, we provide
plug-in integrated circuit-
card assemblies. They're
engineered to give you
the maximum in band-
width utilization.

For Frequency Divi-
sion multiplexing, we of-
fer plug-in assemblies to
accomodate a variety of
rates to serve almost any
teleprinter and/or data
modem terminal hub
equipment.

Our multiplexing sys-
tems reduce your need
for leased lines, and will
concentrate a maximum
number of channels into

With the multiplex-
ing, you'll need a Data
Network Management
Center. We'll supply it.
A complete monitoring
and control facility.
One that insures the
integrity of the system
by rapidly isolating
network faults, and
thereby increasing
traffic throughput.

military, civilian, and in-

Some companies
require simultaneous
speech and data com-
munications (Speech
Plus). We'll supply it.
Up to eight data chan-
nels operating with
speech. Or we can
quickly tailor a system
to suit your require-
ments.

We also improve
the quality of a voice
channel over a radio path
using our linked compres-
sor and expander (LIN-
COMPEX). And we have
the answer to most of
your telephone signaling
problems with our univer-
salinband signaling units.

Not the least impor- J
tant part of the system ¥
are the modems; these
allow your digital devices E u
to talk to each other over telephone lines (leased
or DDD). We'll supply them. Many with features
not found in their Bell counterparts.

We’'ll also supply voice privacy equipment,
test equipment, and everything else you require
to complete your communications system. And .
we’ll provide service and personnel training
throughout the world. o

We've done all this for such prestigious tele-
communications users as RCA Global, American
Airlines, Western Union Data Services, FAA,
NASA, and the U.S. military services.

So if you're in the market for highly-reliable,
complex communications systems and compo-
nents, check out the Singer line for fast, easy
answers.

For information, write: The Singer Company,
Kearfott Division, Tele-Signal Operation, 250
Crossways Park Drive, Woodbury, N.Y. 11797
Or phone (516) 921-9400.

SINGER

AEROSPACE & MARINE SYSTEMS

CIRCLE 100 ON READER CARD

DATAMATION



COM FOR PEOPLE WHO NEED
ALITTLE LESS THAN COM.

Bell & Howell
Inter/COM.

Sophisticated ca-
thode-ray COM systems.are sensational.
They are also whoppingly expensive to own.

So Bell & Howell set out to provide computer output
on microfilm capabilities without high-cost cathode-ray tubes.

Inter/COM prints microfilm directly from
data print-out sheets at 11,000 characters per
second. No cathode-ray tubes required.

And while it may not have the blinding
speed of cathode-ray COM systems, Inter/
COM can give you all the benefits of micro-
film, right now.

You can store your computer output data
in less space. And distribute it with greater
speed and efficiency. All at realistic cost.

Ask your Bell & Howell representative
for full information. Or write: Bell & Howell,
Business Equipment Group, 6800 McCormick
Road, Chicago, Illinois 60645.

At Bell & Howell we draw on our leader-
ship in electronics, training and education
and photography to find better ways to make
business equip-

ment better. Before you buy
asktosee Bell

H

anything,
HX:veII.g

BUSINESS EQUIPMENT GROUP

¥ BeLLeHOWELL
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Know how you feel when someone keeps calling
you ‘“‘George” ... and your name’s ‘“John”?

Well, you’ve got to help us.

Most people know we make an economical,
non-impact computer printer.

But if one more person calls our Matrix printer
an “‘ink spitter” or a thermal machine, or anything
else that it’s not, we’re going to yell at the kids. Or

No, no,
NO, NO, NC, NQ,

do something equally drastic.

After all, our Matrix printers and plotters are no
strangers to computer users, We're operating with
hundreds of mini- and midi-computers around
the world.

So it’s about time someone presented the facts
...simply and clearly.

Especially when they can save you a cool fortune.



We’re NOT an “ink spitter”

Although our Matrix printer does
utilize toner, some people con-
fuse us with an ink jet printer.
We're not even fourth
cousins. . Pt

An “ink spitter”
employs jets of col- ////4’
ored liquid similar  / '/
to a fountain pen. /# //7}
The advantages of ~ Z/ /,
such a system are:
writing on plain paper / l
and low noise.

But there are also major
disadvantages, such as clog-
ging jets, low printing speed, and
poor graphics capability . .. problems
an electrostatic printer never has to deal with.

We’re NOT a “thermal printer”

It absolutely astounds us whenever
people call us that. Basically, a
thermal printer uses.a multi-coated
paper which, when heated through
a pen tip, reveals a black line.
Although it too eliminates prob-
lems associated with ink,
it has other drawbacks
we wouldn’t like to live
with. Such as an odor
and actual debris caused
by the burning process,
high cost of paper,
slow writing, and
mediocre output quality.
The Matrix printer
employs no heat at all.

We’re NOT an “optical printer”’

There are two kinds. The image
is recorded either on paper
containing silver, or electro-
statically, as in Xerography.
In the first case, paper costs
are prohibitive and the image
is of low quality. In the second
case, there are many moving
parts and the machines are
very expensive.

By contrast, the Matrix
printer employs no optics at all.
The output from the computer is
translated directly onto paper in
the form of dot matrices.

graphic, electrolytic, or
electro-optical printer.”

We examined all these techniques
before developing the Matrix
printer. And each had its
drawbacks. So, when you
say, “Oh, yeah, | looked
into one of those and
didn’t like it,” we
understand.
Because we shared your same experience.

Now do you understand why we get so frustrated
every time you equate Versatec's Matrix printer with
any of these other devices?

Versatec’s Matrix printer explained

We told you what we’re not. Now we’ll tell
you what we are.

The Matrix Electrostatic Writing Technique (MEWT™)
is a frue electrostatic writing technique. The data
travels directly from PAPER
the computer to a ame
linear array of sta-
tionary nibs in a writ- FEAR BLFCTRODE
ing head which place
asmall charge on the
dielectric coating of gE{
the paper. Immediately, APPLicATOR
the paper comes in contact }
with the toner and voila!

Clear dot matrix characters
... up to 600 lines per minute.

There are no moving parts, jets, hammers, belts,
heated elements, traveling electrodes, magnetic dust,
odors, blinking lights, noise and other contrivances
in the writing method. The only moving part is the
paper drive mechanism.

The paper is easy for you to write on (pencil, pen, or
felt-tip marker). It has excellent archival qualities. And it
can be reproduced easily and clearly on any office copier.

Reliability is infinitely better than with any other
device. The average monthly maintenance cost for an
impact printer is about three times that of a Matrix
printer. And, our MTBF is over 3,000 hours.

Proof enough?

True electrostatic writing is the first major advance

in writing in 20 years.

FAN-FOLD
PAPER SUPPLY

[ WRITING
HEAD

600 line-per-minute printers for only $3,900.

Because of the plummeting costs of electronic components,
a product that’s 75% electronics,

such as the Matrix printer, has a
beneficial effect on your
pocketbook, and it’s getting
less expensive all the time.

By contrast, the thousands of
mechanical parts keep high
speed impact printers high

in price.

Today, the first break-
through has already occurred.
You can buy the Matrix LP-860
— our 600 Ipm, 80 col. wide
printer — for only $3,900.
Quantity of one.

Our LP-1150 printer — 500
Ipm, 132 col. wide printer — o
costs just $4,300. Quantity of one. "

In addition, we offer economical controllers for 23
different mini’s and midi’s.

And these low prices, friends, are yet another major
difference between our Matrix printers and most other
devices on the market today.

For more information write or call Versatec
10100 Bubb Road, Cupertino, California 95014.

(408) 257-9900. TWX: 910-338-0243.

The Matrix printer uses a true electrostatic
writing technique (MEWT™).
Don’t confuse it with anything else.

- -
TVERSATEC
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Think of
The Computer Maker.

What's he really done

to improve your data entry?
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Think
of Inforex.

What we've done
makes us
_Number One

in key-to-disc
systems.

September, 1972

Data entry for computer manufacturers is
strictly a sideline.

Not at Inforex.

It's our specialty. Our full-time specialty.
Which helps explain why our key-to-disc systems
provide the most advanced key entry of all.

Consider. You get CRT display at every key-
station, an Inforex first. Makes data entry virtually
goof-proof. Discs store up to 128 four-level pro-
gram formats. And over 2 million data characters.
You get concurrent data entry and verification.
Balance totalling. Check digit comparison and
calculation. Automatic pooling on 7- or 9-track
compatible tape.

You get data management like you
never had before.

All of which sounds expensive. But isn't.
Basic system rentals start as low as $101 a month
per keystation. You can also add system-expanding
options, like On- and Off-Line Communications,
Line Printing, Reformatting, to name a few.

Our customers include many of the
country’s largest companies. Companies that take
a long, hard look at price. And performance. And
supplier stability. And service. What they find has
made Inforex key-to-disc systems the most widely
used in the world.

When you think of data preparation, think
Inforex. The leading specialist in the new and
different world of data entry. Contact your Inforex
representative. We have offices in major cities
throughout the United States, Canada, and Europe.
Inforex, Inc., 21 North Avenue, Burlington,
Massachusetts 01803.

o INFOREX
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Hardware

Hardware Notes . ..

We've discovered two more
firms whose products qualified
for our June small business
computer survey (p. 51).

One is the Berg-Haus Corp.,

of Holliston, Mass., which
offers a totally bundled turnkey
system based on the Digital
Equipment PDP-11. A complete
line of peripherals is offered,
and there are approximately 50
applications programs available.
A 6K model with a 165-cps
serial printer, 4-megabyte disc,
and 200-Ipm printer rents for
$1200/month on a five-year
purchase contract. The systems
areégenerally available S0 days
ARO.

The Model A system from
Linolex Systems, Inc., North
Billerica, Mass., also satisfied
our criteria. The cpu is a pro-
prietary design that features 2K
of 240-nsec 12-bit control
storage for instruction imple-
mentation, and up to 16K bytes
of read/write memory. A full ‘
complement of peripherals is
offered, and there is a large
number of application programs
available. These are generally
separately priced, with charges
typically about $250. A basic
Model A includes 4K of user
memory, three cassette drives,
crt/keyboard, and a 75-Ipm
printer, selling for $14,400. A
one-year lease is $475/month,
and Linolex has approximately
1‘201 Model A systems in the

ield.

Minicomputer prices continue to
plummet. Digital Equipment
now offers its PDP-8E with 8K
of memory for $5650, down
from $7740. To remain com-
petitive, Digital Computer
Controls reduced the price of
its D-112 PDP-8 replacement
cpu with 8K to $4750, down
from $5590. The 16-bit mini
builders have been active, too.
GRI Computer Corp.'s model
99 (in this section) comes with
8K for $3K each in orders of
25. But the topper of them all
is likely Interdata’s fifth member
of its New Series, the 74. With
8K of memory, 16 g-p registers,
and hardware multiply/divide,
it's priced at only $3600, drop-
ping to $2268 each in an order
of any 45 Interdata cpu's.

How safe are data safes? We
know of a company that found
the source of 56 head crashes
and 73 destroyed packs on

its Century 100 computer to be
a storage safe built with round-
headed screws in the drawer
mechanism. Each time the
drawer was pulled out, filings
would drop on the packs and
subsequently wind up inside the
disc drive. It took one and a
half years to discover the
source of the problems.
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Business System
There’s nothing quite like running an

equipment survey to find out how
many others out there have, or are
working on, systems that qualify.

That’s the case with the Manufacturers
Management Control System (MMcs
for short) that our June small business
issue uncovered (see p. 51). The
MMcs is based on a Hewlett-Packard
model 2100 cpu, with 12-32K of 980-
nsec memory available to support such

applications as payroll, accounts pay-
able and receivable, inventory (com-
plete with bill of material processing
and material requirements planning),
billing, sales analysis, and many other
programs.

A complete line of peripherals is
offered to support applications, exclud-
ing 96-column card equipment. The
operating system requires 16K, but
supports eight terminals. Software in-
cludes a macroassembler, a time-
shared Basic, and cOMFORT (Com-
mercial FORTRAN). A full turnkey sys-
tem, consisting of 16K memory, crt
work station, 100-Ipm printer, modem
interface, S-megabyte disc, and cus-
tomized software for performing in-
ventory management rents for $1250/
month on a five-year lease. There is no
charge for installation, training, educa-
tion courses, documentation, systems
analysis, or programming service. Sys-
tems are generally available in 90 days.
MICROLINE CORP., Santa Ana, Calif.
For information:
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Display Terminal

The AsciscoPE crt terminal combines a
crt, 110/300-baud modem, 64-charac-
ter AscII set, 960-character buffer, and
acoustic coupler and rents for only
$63/month. As such, it is bound to be
considered as a replacement for model
33 and 35 tty’s by users who don’t
absolutely require hard copy. Or may-
be it will wind up being added to those
models, as there is a low-cost connec-
tion that allows the two to work in
tandem. The operator has a choice of
page, roll, or block display modes, op-
erator or remote controlled screen

erase, etc. An RS-232C interface is’

also available for 1200- and 2400-baud
operations, and the ASCISCOPE trans-
mits in half-duplex mode. INTERNA-
TIONAL TELEPHONE AND TELEGRAPH
corp., New York, N.Y. For informa-
tion:
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360/65 3330 Channel
There are numerous purchased 360
model 65s, 67s, and 75s in the world
that users might consider keeping if
they could realize all the advantages of
the 3330-type storage device, with its
rotational position sensing, and lower-
cost-per-byte storage. The last year has
seen announcements of interfaces for
the 3330 to these computers, but one
key element has often been missing:
the block multiplexor channel (1BM
2860) that can accommodate the
3330s high transfer rate of 806 KB/
second. .
This manufacturer has the channel.
It is based on the 1/0 processor from
the Standard Computer Corp. IC
7000, and it’s set up to be compatible
with OS/360 software releases 20.1
through 21. The Selectoplex channel
can also be attached to the 370/165.
The purchase price is $100K, or
$3K/month on a two-year lease. The
manufacturer can also supply the
3330s. ALLIED COMPUTER TECHNOLO-
GY, INC., Santa Monica, Calif. For
information:
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Crt Display

The Videomaster 7100 is a stand-alone
remote display terminal said to be plug-
to-plug and logically compatible with
the 1BM 2265. It’s based on a 12-inch
diagonal crt that displays up to 24 lines
of up to 80 5x7 dot-matrix characters

(maximum of 1,920 characters), with
the display being refreshed at 60 Hz. A
format mode permits fixed- and vari-
able-length fields to be constructed
through the terminal. The software
also generates a “fill-in-the-blanks”
format to ease data entry, and there is
data insertion/deletion of characters,
aided by a cursor. Options include a
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Introducing the 4800,
firstinanew family of data sets
from the Bell System.

The Bell System’s new 4800 data set is designed for trans-
mission at 4800 b.p.s.—and it’s economical.

This set cuts transmission costs three ways. First, the
charge for the set itself is low.

Second, it makes it possible to transmit at 4800 b.p.s. over
basic private line facilities—an automatic equalization feature cor-
rects for variations introduced in the transmission channel.

Third, it uses your computer time economically. In addition
to its high bit rate, it also features rapid startup and turn-around.
The time from “request to send” to “clear to send” is less than 50
milliseconds in switched carrier operation. That makes the 4800
particularly well suited for multipoint polling applications.

In addition to speed and economy, this new data set also
offers convenience. Local and remote loop-back testing is accom-
plished by operating a three-position test switch. Seven lamps on
the front panel indicate the status of the set at all times.

And solid-state technology from Bell Laboratories fits all
these features into a compact housing 16 by 11 by 4’ inches.

For details on the new “dataphone 4800” data set, including
its low price, call your local Bell System Data Communications
Consultant.

AT&T and your local Bell Company.

®
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hardware________

row of program attention keys that can
request the application programs’ 10
most-used functions, and two optional
buffered printers (impact, nonimpact,
or both that can be hooked up to a
single terminal). The character set is
AsCII, 64 characters. Including installa-
tion and maintenance, the 7100 rents
for $125/month, with initial deliveries
under way. GTE INFORMATION SYS-
TEMS, White Plains, N.Y. For infor-
mation:
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OCR L.ine Printer

The creation of utility bills, insurance
statements, and other documents that
take advantage of machine-readable
ocr characters should be eased by using
a combination alphanumeric and ocr
line printer available for this manufac-
turer’s Century 200 computer.” The
printer is available in line widths of
132 or 160 characters and prints its 41
regular characters and 23 ocr charac-
ters at up to 1,500 lines/minute. A two-
position switch on the printer selects
which character set is used. Since the
printer cannot print ocr and standard
font in the same pass, two passes must
be made to put both types of print on
documents. Rental on the 132-column
unit is $1300/month; the 160-column
version is $100/month more. Mainte-
nance on both models is $120/month.
NCR, Dayton, Ohio. For information:
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PDP-11 Disc Storage

The rapidly growing list of Digital
Equipment Corp. PDP-11 owners is
offered a variety of disc storage com-
binations that appear to offer dramatic
cost savings. Fixed-disc, removable-
disc, fixed and removable discs in the
same drive, and combinations of sepa-
rate fixed and removable drives (with
common controller) are offered, pro-
viding storage sizes ranging from 64K
16-bit words to over 6 million words of
storage. Average access times are ei-
ther 8.35 or 16.7 msec for fixed-disc
units and 60 msec for the removable-
cartridge (1BM 5444-type) unit. Trans-
fer rates are roughly 240,000 words/
second for fixed-disc units; 100,000
words/second for the removable-car-
tridge versions.

A typical configuration, including a
2.5-megaword cartridge drive in com-
bination with a 256K-word fixed-disc
platter beneath it, would run about
$14,950 with controller and compete
favorably with the $30,500 RKO pack-
age. In the combination configuration,
both the fixed- and cartridge-drive
units can be transferring data at the
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product
spotlight

Automatic Tape Library
The concepts of reducing installation
support personnel and cutting down
the time it takes to get tape files
mounted on computers continues to
spur aufomatic tape library develop-
ment. But perhaps: the consideration
that will really create a market for
these devices is the one of security.
With the tapes stored in a vault-like
structure, there’s less chance of mali-
cious mischief, and that’s a thought on
most dp managers’ minds these days.
The ATL-1 is the latest automatic
tape library management system to
come to our attention. At the heart of
it is a Digital Equipment Corp. PDP-
11, receiving commands from the host
360 or 370 selector or block multiplex-
or channel (respectively) to locate and
automatically mount tapes on IBM
3420 self-loading drives—or equiva-
lent. The PDP-11 keeps track of tape
generations and cooperates with the
JCL at the computer to make sure the
correct file gets mounted. Tapes are

automatically scratched by gencration
or expiration date, and when the sys-
tem calls for a scratch tape, the PDP-
11 knows which one is the least recent-
ly used. And tapes are always trans-
ported to the nearest available drive.
For tapes that are not cataloged, there
is a pick-up port for these tapes to be
entered when the Jcr asks for the
mount. In all, it seems to be a fairly
well thought out product, requiring no
changes to the host computer operat-
ing system.

The basic two-drive system is priced
at $85K, or $1840/month on a three-
year contract. A system that serves
eight drives is approximately $170K
and rents for $3590. Models for serv-
ing up to 32 tape drives can be sup-
plied. The first unit is scheduled to be
shipped next month, with quantity
shipments slated for next June. XYTEX
corp., Boulder, Colo. For informa-
tion:
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same time, and both look like RKO
components to the PDP-11. INTERNA-
TIONAL MEMORY SYSTEMS, Scottsdale,
Ariz. For information:
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3330 Storage for 360s
This is the second 3330-type storage

system we know of that includes the
block multiplexor channel allowing
360s above the model 65 to get all the
performance out of the 3330. Addi-
tionally, this one is offered to the 360
model 30, 40, and 50 user, with soft-
ware patches supplied by the vendor to
“blind” the cpu and the 3330 from
looking for multiplexor channel. (The
65 model requires no software
patches.) If the user subsequently up-
grades the installation to a 370, the
same 3330 can be retained by the cus-
tomer, but the disc controller adapters
must be changed. Prices for the disc
storage system are the same for all
units: $6015/month on a three-year
lease for a full 800-megabyte eight-
drive configuration. The 360/65 ver-
sion can be delivered next month, with
November slated for the smaller mod-

els. COMPUTER INVESTORS GROUP,
Stamford, Conn. For information:
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Minicomputer )
Texas Instruments has made a bid for

a larger share of the general-purpose
minicomputer market with the an-
nouncement of the 980A. It’s said to
be just the thing for systems designers
to use in building data communica-
tions, communications preprocessing,
scientific, and small business dp prod-
ucts—though the machine does not
have decimal arithmetic. The basic
980A has 4K 16-bit words of semicon-
ductor memory (expandable to 64K),
hardware multiply/divide with double-
precision instructions, dynamic memo-
ry management, power failure auto-
matic restart, a 333K word 1/0 trans-
fer bus with four ports (expandable to
13 in the basic chassis), a one-mega-
word DMA channel expandable to eight
ports, four hardware-vectored priority
interrupts (expandable to 64), bit/
byte/word/string addressing, 89 oper-
ation codes, eight general purpose reg-
isters, etc. All for $3475. The software
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library includes FORTRAN 1v; assembler
languages; link and source editors; an
executive that manages disc storage;
iBM 360/370. cross-assemblers; and
TILT, a proprietary TI high-level macro
language. Initial deliveries of the 980A
have been made. TEXAS INSTRUMENTS
INC., Dallas, Texas. For information:
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POS Terminals *
Singer, the acknowledged leader in

number of point-of-sale terminals with
approximately 9,000 units in 500 store
locations, has announced two addi-
tions to the basic MDTs (Modular Data
Transaction System) that has been in
the field more than four years.

The new models, the 902 and 925,
can be programmed for positive and
negative credit assessments, make mul-
tiple copies of sales checks or cash

receipts, and provide an original audit
tape of each transaction. The 925
differs in that it has a side insertion
printing capability with a full alpha-
numeric printer with two print heads
that independently produce an audit
tape and a receipt of the transaction.
Both models also feature selective item-
ization, tax table look-up, check for a
minimum and maximum number of
entry digits, and keep track of transac-
tion counts.

Current MDTS units can be upgraded
to model 902 specs in the field for $300
per terminal. The 902 may be pur-
chased for $3200; the model 925 sells
for $3500. The 902 and 925 will be
available in the first and second quar-
ters of next year, respectively. THE
SINGER CO., New York, N.Y. For infor-
mation:
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Modem*

The model 412/424/436 is a modem
cabinet that can be equipped with a
number of field-installable pc cards for
1200-baud asynchronous shift key, or
2400 and 3600 phase-shift keyed oper-

*Eurdpean distributor has infor-
mation on this product.
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ation. As such it is compatible with the
Bell 202 and 201B modems, as well as
standard EIA and ccITT interface spec-
ifications. The manufacturer claims
the model is the first one with digital
integration of both the transmitter and
receiver, accomplished with a unique
digital wave form synthesis technique,
resulting in the elimination of mainte-
nance. The basic model 412 is $580;
the pc card for 2400-baud is an addi-
tional $370; and the 3600-baud card is
an additional $650. There are options
for secondary data channels, remote
loopback control, automatic equaliza-
tion (standard on the 436 card) dial-
up back-up, and auto answer. AMERI-

Now you can subscribe
| Courses for less than o

to

the cost of buying them!

For as little as $7 per tape per month, you may
access the entire $40,000 VAI Subscription
Library of 44 courses—310 videotapes plus
multi-media aids! Here's tested training for
managers, operators, programmers or
systems analysts in all types of installations,
DOS or OS. Call or write
for more information or
a demonstration.

Ask for our New
Subscription Library Rental
Plan booklet outlining

27 Money-Saving Plans.

CAN DATA SYSTEMS,
Calif. For information:
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Canoga Park,

1130 Tape Subsystem

The 1130 market continues to attract
the attention of peripheral manufac-
turers, and here is 2 new one that can
supply a controller and up to four NRZI
(800 bpi), phase-encoding technique
(1600 bpi), or dual-density drives. The
standard speed of the units is 37.5 ips.
The supporting software includes a ba-
sic utility package and a tape utility
program patterned after the disc utility
programs, A minimum configuration,

44 COURSES
NOW READY

Fundamentals of Programming
ALC

coBoOL

ANS COBOL

ANS COBOL Efficiencies
Report Writer/ANS COBOL

RPG
FORTRAN IV
Advanced FORTRAN IV

1400 AUTOCODER/IOCS

OS Concepts and Facilities

0OS Systems Control

OS MVT Dumps (Debugging)

OS MFT Dumps (Debugging)

OS System Service Programs

OS Data Management/Sequential
DOS Concepts and Facilities

DOS JCL .

DOS to OS Planning Seminar

Computer Operator Training
—I/0 Devices

System Operator Training (OS)

System Operator Training (DOS)

Computer Concepts for
Management N

Manufacturing Management
by Objectives

Introduction to Mathematics

Introduction to Accounting

Introduction to Statistics

Improving Reading Skills
\ Introduction to Operations

——

Research
Linear Programming
Simulation
Computing Systems Fundamentals
Introduction to $/360
Introduction to §/370
Systems Analyst Training Program
(complete 2-part program)
Teleprocessing Systems Concepts
Data Base Concepts and Methods
Controls in DP Systems
Performance Reviews that
Build Commitment
Art and Science of
Professional Supervision
Effective Supervision
Improving Managerial
Performance
(and more to comel)

ADVANCED SYSTEMS INC.« CORPORATE SALES OFFICES:
327 South LaSalle Street « Chicago, Ill. 60604 « 312/427-7277

SALES OFFICES in Atlanta, Boston, Dallas, Detroit, Los Angeles,
Minneapolis, New York, Philadelphia, Pittsburgh, San Francisco,
St. Louis, Washington, D.C. International Associates in
England, Australia, South Africa, Canada, and Mexico.
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Along with some of the
newest and most sophisticated
modules in the business.

Because we're big and bright
enough to stockpile and docu-
ment every advance we make
so that when we obsolete a
module, we don’t obsolete
what you’re doing with it.

We promised to back up the
first module we made back in
1957.

You buy the same module
today, we’ll make the same
promise.

And welllet you buy as little

as one or two at a time, anytim
you need them.

Which is one reason why a
lot of people like you, like
doing business with us.

And one reason why it really
isn’t worth your time, trouble
and talent to try to make them
yourself.

~ Fifteen years ago,
we sold our first module.




One more thing.

Every module we design, we
design more conservatively
than any other module maker.

Which is why we can back
them up longer, unless you try
to make them do something
they weren’t designed to doin

the first place.

In which case, we could
design you a special one, to do
whatever you want it to do.

Like interfacing one of ours
or anybody’s computers.

Which is one more thing
we’ve been doing better longer
than most people have been in
the business.

We still do.

We're the Logic Products
Group, Digital Equipment
Corporation, Maynard, Massa-
chusetts 01754, (617) 897-5111
(Ext: 2785)inthe U.S.

81routedel’Aire, 1211
Geneva 26/(022) 4279 50
in Europe.
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consisting of the controller/formatter,
800-bpi drive, and software, is priced
at $10,430. Delivery requires four
months. PERIPHERAL SYSTEMS RE-
SEARCH, INC., Murray, Ky. For infor-
mation:
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Commo Processor

The Tempo II is a communications
processor that will be pitched to
360/370 installations with 2701/2/3
gear. It is the little brother of the
Tempo I introduced several years ago,
which is a direct competitor with the
recently announced 1BM 3705. The
model II is based on a 750-nsec mini
expandable from 4-64K. It also fea-
tures 16 multipurpose registers, eight
standard priority interrupts, a DMaA
channel, a RoM that enables users to
initiate program operations from a
variety of sources, an 1I/0 processor,
and a choice of an operator control
panel or a security panel for industrial
applications. The mod II can handle
up to 16 50-kilobaud synchronous
lines running in a full-duplex mode, or
up to 48 asynchronous 2400-baud
lines. A typical 270X replacement
rents for $1590/month, plus $20/

month for each pair of asynchronous
lines and $50/month for each syn-
chronous pair. Delivery is 60-150 days.
GTE INFORMATION SYSTEMsS, White
Plains, N.Y. For information:
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Universal Disc Storage
The recent development of a ROM-

based controller is allowing this manu-
facturer to offer 2314-type disc storage
systems for duty on any cpu. The
model 844 controller handles from one
to eight model 741 drives having aver-
age access times of 29 msec and trans-
fer rates of 312 KB/second. There are
built-in features for indicating such

conditions. as write error, head and/or
cylinder error and its location, and
drive not ready. A full 2314-equivalent
(eight drives plus one spare, 233-
megabyte capacity) rents for $3524 on
a one-year lease, including mainte-
nance and unlimited usage.-Delivery is
30-90 days. PERIPHERALS GENERAL,
INC., Cherry Hill, N.J. For informa-
tion:
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Audio Response Unit

The latest audio response product from
this manufacturer is called the Mini-
Speechmaker. It is primarily offered to
the oem market, but the firm has had
reasonable success selling similar units
to what it calls quasi-oem’s—users will-
ing to undertake the hardware and
software interface necessary to make it
a finished product.

The Speechmaker in its basic form is
supplied with a 31-word vocabulary
(limit of one-half second per word)
field expandable to 378 such words, or
126 1.5-second phrases. Multiplexing
electronics can keep track of up to 256
output voice lines. Storage registers
and a couple of voice lines are also
included in the basic unit, priced at
$10K. A general-purpose interface is
said to ease the problem of attaching
the Speechmaker to 16-bit minicom-

IF YOU ARE IN THE MARKET FOR A

COMPUTER TAPE EVALUATOR

Look for the one which uses
computer type tape drive for
precise tape handling and
dropout detection. '

RECORTECG, INC.

777 PALOMAR AVENUE e SUNNYVALE, CA 94086 e PHONE (408) 735-8821

Our field proven unit will pay
for itself by minimizing costly
computer reruns.

S
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THE INCREDIBLE SHRINKING MEN FROM SYS
PRESENT

THE WORLD’S MOST VERSATILE DISPLAY.

You no longer have to settle for approx-
imations. Our terminals are completely
tailored to your needs from off-the-shelf
hardware. Yet they’re among the least ex-
pensive you can buy.

Because they’re driven by our totally
programmable microprocessor we're the
only people who can change all the fea-
tures of CRT displays.

Who else offers programmable charac-
ter fonts for special symbols and foreign
alphabets? Or special emphasis characters
like italics? Or keyboards customized
exactly the way you want them?

Your program can be as soft or firm as
you want. Features which you know will
not change can be transferred to read-only
memory in just one day. No flexibility is
sacrificed. ’ '

Here are a few more of our incredible
range of options:

Any configuration (including stand-

alone, dual, quad and clusters-of up to 32
displays, driven by a single microprocessor).

Any number of characters, up to 132
per line.

Any editing features, including word-
wrap-around.

Any multiple character generation, in-
cluding “canned” messages.

Any communication handshaking, in-
cluding 2260 and TTY.

Any code, including multiples.

Any peripherals, including discs.

You'll get your first working model,
tailor-made from off-the-shelf hardware,

just 90 days after you fill out our Terminal
Check List.

Ask Pete Polizzano, our VP Marketing,
for a copy. And let him tell you about the
many systems he’s shipping daily to blue-

chip companies all over the world. Phone
201-488-0300.

SYS COMPUTER CORP.,, 17-25 DiCAROLIS COURT, HACKENSACK, NEW JERSEY 07601, and 62 RUE de BILLANCOURT, 92 BOULOGNE, PARIS, FRANCE.

CIRCLE 56 ON READER CARD

153



hardware______

puters. COGNITRONICS CORP., Stam-
ford, Conn. For information:
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Reader for TTY's
It seems as if independent manufactur-

ers are developing equipment for the
venerable Teletype products to length-
en their useful lives in much the same
way as was done for the 360 product
line. As an example, here is an 80-
column card reader that plugs into the
RS-232 connection on the back of the
tty asr models 33 and 35, which
would allow card decks that didn’t re-
quire any changes made during input
to be fed directly into the computer.
The device comes in two models: a
model 4010 for transmission at 10 cps,
and the model 4030 for 30-cps opera-
tion. The price for either version is
$3800 and includes all necessary
cables. PIVAN DATA SYSTEMS, INC.,
Lincolnwood, Ill. For information:
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Modem Sharing
The LSD-6 allows collocated terminals

—running at rates up to 9600 baud in
a communications network where the
cpu is polling the terminals—to share a

single modem. The unit is inserted be-
tween the RS-232B/C interface of the
terminals and the modem. Additional
LSD-6 units can be hooked up behind
the first one to support 11, 16, or more
terminals. The code-transparent device
is priced at $785, or $30/month on a
one-year lease. RIXON ELECTRONICS,
INC., Silver Spring, Md. For informa-
tion:
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Oem Cpu's

Lockheed Electronics continues to
edge toward entry into the business
systems manufacturing market. In
support of that plan, a decimal and a
scientific-oriented cpu have been de-
veloped, supplied in pc card form for
other system designers. These cpu’s are
additions to the basic SUE (System
User Engineered) components an-
nounced last year, which consisted of a
16-bit mini with 4-32K of 900-nsec
memory with instruction sets for ac-
commodating assembly; FORTRAN, BA-
sic, and RPG languages.

The model 1111 cpu knows 109 in-
structions, excluding addressing per-
mutations, with decimal commands for
doing addition, subtraction, multiplica-
tion, and division of 4-digit packed
words. A maximum field of 29 digits
can be handled for these operations.
Also in the decimal set are clear/add

decimal, right and left decimal shifts,
and pack/unpack word, compare dec-
imal, left/right character string shift,
and string compare. These are all very
common business processing instruc-
tions, so the 1111 should at least be
considered by companies interested in
entering the business processing sector.
For information:

CIRCLE 238 ON READER CARD

The scientific pc board—the model
1112—has 126 instructions, including
arithmetic, eight for double-length
shift that operate on 32-bit words,
eight normalize and count instructions,
and seven for bit manipulation and
logic. Both the scientific and the deci-
mal cpu’s are priced at $1495 and will
be available in November. LOCKHEED
ELECTRONICS CO., INC., Los Angeles,
Calif. For information:
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Batch Terminal
The model 74 batch terminal is the first

such unit from this manufacturer that
has incorporated a minicomputer; the
predecessors were hard-wired units
that could only handle a single com-
munication line discipline. And al-
though the user of the 74 can’t get at
the programs the mini stores, the com-
puter does allow the terminal to act as
a 2780; a 360/20, 22, or 30 under

BEEMAK TABCARD HUI.DERS_

INFORMATION SYSTEMS
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Tapes made on Novar off-line
source data devices, including
the 5-30 Automatic Tape
Typewriter and 5-12 Recording
Typewriter, can be transmitted
viatelephone lines by playing
them on Novar 5-50 or 5-60
communication terminals. The
5-50 transmits in the Selectric
correspondence code, the 5-60
inthe ASCII code. Transmission
rates available up to 2400 baud.

INCORPORATED

2370 Charleston Road
Mountain View, California 94040

(415) 966-2272
CIRCLE 42 ON READER CARD

FOR SYSTEM 3—80 COL.—51 COL.
RACKS — TRAYS — ACCESSORIES

Holders with magnets or
adhesive strip. Spring clips for
attaching to shelves.

Racks made with any holder
in any size or configuration.

Vinyl envelopes
available with
adhesive back or

magnets. Special
sizes made to fit
your needs.

Write for information  sample on request.

‘BEEMAK PLASTICS

1424 Santa Monica Blvd., Los Angeles, Calif. 90046  Phone: (213) 876-1770

CIRCLE 16 ON READER CARD
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HASP; a cpC User 200 terminal; or as a
Univac 1004 (to cpu’s running Exec 2
or Exec 8). The 74 can be equipped
with line printers that go up to 400-
Ipm rates, a 300-cpm 80-column read-
er, and 4800-baud communication
equipment. Including maintenance,
rental prices for a model 74 equipped
with a 300-cpm reader, 300-lpm print-
er, and 2780 software start at
$985/month on a one-year lease. De-

liveries are under way. DATA 100 CORP.,

Minneapolis, Minn. For information:
CIRCLE 240 ON READER CARD

8K, $3K Minicomputer

It wasn’t long ago when 3K minicom-
puters (had there been such things)
would have sold for $8K, but the tables
have turned. The GRI-99 comes with
8K of 1.76-usec 16-bit core memory
(expandable to 32K) for $3K each in
quantities as low as 25—which is cer-
tainly a reasonable oem order. The 99
is said to be best at large-scale data
transfer, with five groups of instruc-
tions for data testing, format testing,
register-to-register operations, format
generate, and  register-to-memory
transfers. The aggregate 1/0 rate is
568,000 words/second. From 512 to a
full 32K words of ROM or various
combinations of read/write and read-

only memory can be plugged into the
standard memory slots. Software in-
cludes a relocatable assembler that
runs in less than 4K, a loader, general-
ized real-time executive, floating-point
interpretive package, and a list of li-
brary routines developed for the 99’s
predecessor, the 909. Initial units are
currently going into the field. GRI cOM-
PUTER cORP., Newton, Mass. For in-
formation:
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Disc & Drum Replacement
Earlier this year Ampex announced a

replacement for the Univac Fastrand
II and III drum storage systems used
on the 1100 and 400 series large-scale
processors. Shortly after it was an-
nounced, the Ampex engineers decided
that they could design the controller
for the system so.that it could not only
replace the Fastrand II and IIIs, but
the Univac 8414, 8440, and 8460 disc
storage systems, too. This combination
system is called the. DS-8430, compris-
ing one radial array controller and up
to 32 disc drives, each of which can
store 9 million 36-bit words. The aver-
age access time for the drives is 29
msec, and the transfer rate is on the
order of 140,000 words/second. A typ-
ical DS-8430 system with four tape
drives rents for under $3700/month

on a one-year contract, including
prime-shift maintenance, and is avail-
able 60 days aro. AMPEX CORP., Marina
del Rey, Calif. For information: -
CIRCLE 242 ON READER CARD

Cassette
The CP-5000 is this new firm’s first

product, designed by a collection of ex-
Ampex and CalComp personnel. It’s
an asynchronous unit available in tape
speeds from 6-20 ips and read/write,
or read-after-write electronics. The
5000 records on one or two tracks at
800 bpi and is supplied in deck form or
with control electronics. The vendor is
thinking big, preferring to quote large
quantity oem orders: a thousand
decks, less electronics, would be priced
at $250/each. Availability is 45 days.
CERTIFIED PERIPHERALS, INC., El Se-
gundo, Calif. For information:
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Minicomputer

The first product from this firm is a 16-
bit minicomputer that seemingly has a
head start in life, as it runs much of the
software developed for Honeywell’s
line of 16-bit minis. It has 750-nsec
MOs memory, a bMA channel, and a
host of peripherals. The software in-
cludes a macroassembler, real-time ex-

and filing.

service number.

CIRCLE 97 ON READER CARD
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Important information you will
need for card record design,
plus planning for card handling

Write today or circle readers’

MEDIA™ MANAGEMENT  SYSTEMS
160 GOLD STARN BOULEVARD, WORCESTER, MASSACNUSETTS 0160
s oy ATh

1SION OF BARRY WRIGHT CORPO

R

The Novar 5-30 Automatic Tape
Typewriter and the 5-12 Record-
ing Typewriter are designed

for use in multiple machine
installations where all units must
be able to prepare tapes, but
transmission of the recorded
data can be handled by one or
several Novar communication
terminals—such as the models
5-50 and 5-60. Highly efficient
installations that also save a lot
of money.

INFORMATION SYSTEMS

2370 Charleston Road
Mountain View, California 94040

o (415) 966-2272
CIRCLE 43 ON READER CARD
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hardware

ecutive, linking loader, debug package,
text editor, a library of run-time pack-
ages, and the extended ANSI FORTRAN
Iv compiler. Systems range in price
from a 4K unit, including tty, for $10K,
to a more typical configuration contain-
ing 16K memory, disc operating sys-
tem, a fixed- or moving-head disc, tty,
and high-speed paper tape reader/
punch for $30-35K. Delivery is sched-
uled for October. PRIME COMPUTER,
INC., Natick, Mass. For information:
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Audio Response Modem

The DMC/403 is a Bell 403D5, DLL, E3,
or E-6 type data set on a single pc card. It
accepts Touch-Tone or other “2 of 8~
codes, and is intended for incorporation
by oem’s into audio response systems. The
403 can decode up to 10 digits per second.
It’s claimed that 24 of these modems
require less space than one conventional
403 data set. The price per unit is $710.
PERIPHONICS CORP., Bohemia, N.Y.
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Cassette Storage *

A 1-megabyte dual-transport cassette sub-
system is now available to users of the
Interdata New Series processors, includ-
ing the model 50, 55, 70, 74, and 80.

A block of data received in

1 minute by teletypewriter
can be received, stored or
retransmitted by a Sykes
2220 EIA (RS232C) and
CCITT-compatible Cassette
Tape System in 5 seconds!

That's because it trans-
mits at 1200 baud asynchro-
nously or 12 times as fast as
a teletype machine, cutting
computer time, operatot
time and 55 seconds of line
time. Synchronously, it op-
erates at up to 5400 baud
for even greater savings.

It also saves by receiving
and storing data all day and
transmitting, by remote

command, at low night line
rates.

The Sykes 2220 Cassette
Tape System, an important
advance in data handling,
storage and retrieval, was
designed to increase the ef-
ficiency and flexibility of all
terminals, especially paper
tape systems. In addition to
speed, you'll have storage
capacity of 720,000 char-
acters and keyboard control
that lets you read, write,

backspace, skip records,
skip files and search at high
speed.

You can copy, certify, de-
lete, edit,.monitor incom-

SYKES INTERNATIONAL DISTRIBUTORS

AUSTRIA

Bacher

Elektronische Gerdte GmbH
Mariahilferstrasse 20

1070 Wien, Austria England

BENELUX FRANCE
1ER © 12, Rue de Sebastopol
92 COurbevme, France

W. GERMANY
Neumiiller GmbH
Karlistrasse 55

8 Munchen 2, W. Germany

C N Rood n.v. * Box 4542
Rijswijk (zh), Netherlands
DENMARK

A/S Tage Olsen
Ronnegade 1

Copenhagen @, Denmark
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ENGLAND

Pragma, Limited

Middlesex House, 29 High St.,
Edgware, Middlesex HA 87UU

ISRAEL
Dek Electronics, Ltd

ITALY
TEOMR

20021 Baranzate (Milano)
via Milano 255, ltaly

LUXEMBOU

43 Rue Goethe
Luxembourg
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18 Hillel St., Haifa, |

RG
SYKES ADMIN. OFFICE

ing and outgoing transmis-
sions, handle unbuffered
terminal output and permit
another terminal to poll or
transmit data to your site
after hours.

The Sykes 2220 Cassette
Tape System is the answer
to increasing data commu-
nication complexities and
costs. Write today for your
free brochure and see how
short a minute can be.

SYKES DATATRONICS INC.

375 ODRCHARD STREET
ROCHESTER,NEW YORK 14606
(718) 458-B8000 TELEX 97-8326

NORWAY
Morgenstieme & Co.
A/S Konghellegate 3
Oslo 5, Norway

SWEDEN
Magnetic AB ¢ Box 11060
161 11 Broma 11, Sweden

SWITZERLAND
EN Electronique
1 Avenue Ernest-Pictet

Israel

Telefon: 2- 78 77 Telex: 264 1211 Geneva 12, Switzerland

There is hardware read-after-write check,
signal drop out detection, and other error
checks. The transfer rate is up to 1,000
bytes/second from the twin Philips-type
cassettes operating at 10 ips. The record-
ing density is 800 bpi. The price is $4200.
INTERDATA, Oceanport, N.J.
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Data Error Correction
Users of 4-wire, full-duplex, synchronous

data transmission networks that run at
speeds up to 9600 baud might be inter-
ested in the Validata 9100, which is in-
serted between a terminal and a modem
on the network. The code-transparent unit
then adds a bit combination to the data'to
help ease line noise, line drop out, and
loss of modem synchronization. A decod-
ing unit on the other end of the line
detects and corrects such errors. For or-
ders of six units or more, the Validata
9100 rents for $1/day on a five-year con-
tract. INTERNATIONAL DATA SCIENCES, INC.,
Providence, R.I.
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Source Data Collection *
The Source 1000 is a battery-powered

portable data collection terminal, related
to one of this firm’s earlier products. But
the 1000 stores numeric characters only
in its 2K or 4K semiconductor memory,
entered through a 16-key keyboard. A
third component of the 1000 is a combi-
nation battery charger, acoustic coupler,
and transmitter unit. The information
stored in the portable memory is read into
the transmitter unit, where it is converted
from 4-bit representation into 8-level
Ascll, The price for one set (keyboard, 2K
memory, battery, and transmitter combi-
nation unit) is $800. An additional 2K of
memory adds $240 to that price. MSI DATA
CORP., Costa Mesa, Calif.
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Commo Processor Option

A high-speed option offered for this man-
ufacturer’'s CT/90 communications pro-
cessor is said to increase that unit’s
throughput by a factor of five and should
help the 90 qualify for large-scale appli-
cations it couldn’t tackle before. The op-
tion is actually a second processor for the
90, a 16-bit microprogrammable mini that
can add two 16-bit numbers in two’s-
complement fashion in 160 nsec. The es-
timated throughput for the 90 with this
option is 20 KC, or roughly 200,000 bps.
This rate may be distributed among up to
256 lines varying in transmission rates
between 40 and 50 kilobaud. The high-
speed option is priced at $17K, and can
also be leased along with the CT/90.
Delivery is 90 days. COMTEC DATA SYS-
TEMS, INC., Hawthorne, Calif.
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TTY Replacement )
Users of the model 1401 tty magnetic

tape terminal are offered an 1BM Selectric
typewriter set up to work with the tape
unit on that configuration. The Selectric is
called the model 37T KSR, and it rents
for $93/month. The user continues to pay
Teletype Corp. the $112 monthly rental
on the tape unit. For an additional $40/
month, customers can obtain the Bell

DATAMATION



202C data set that permits 1200-baud
- transmission. TYCOM SYSTEMS CORP,,
Pompton Lakes, N.J.
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Card Reader
The addition of a card reader to the

catalog describing this vendor’s model
800 and 1600 minicomputers should just
about complete it, for numerous other
peripherals have been announced for it
lately. The reader, based on a Bridge
Data Products mechanism, is rated at up
to 300 binary and Hollerith cards/minute.
The price of $4100 includes the reader,
controller, and necessary cables. The
reader is available in both table and desk-
top versions. MICRODATA CORP., Santa
Ana, Calif.
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Modem *

The model 403 modem is billed as being
programmable, which, in this case, refers
to the ability to field-strap the unit to any
asynchronous line rate up to 300 baud.
The 'interface is RS-232-C and ccitT for
European use, and the unit is compatible
to the Bell 103, for answer or originate on
two-wire operations. The unit can also be
field-strapped to look like a 103A, 103E,
or 103F. In pc card form, it sells for $400;
add $150 for the complete unit, including
enclosure. Delivery is 25 days. AMERICAN
DATA SYSTEMS, Canoga Park, Calif.
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Modem

The model 920 is an originate-only acous-
tic coupler compatible with 0-300 baud
Bell 103A-type modems. It contains its
own power supply and wood cabinet and
can be used with any terminal having the
standard RS-232 plug and using half- or
full-duplex communication modes. A car-
rier detect light is standard on all units,
and each comes with a direct access ar-
rangement. The 920 is priced at $99.50
in any quantity. TYCOM SYSTEMS, CORP.,
Pompton Lakes, N.J.
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Cassette .
The model 143 cassette is a serial unit

that incrementally records at up to 3 ips
on Philips-type cassettes. It incorporates a
positive reel take-up clutch, capstan drive
mechanism, and positive traction reel
drive hubs. All 1/0 interfacing is TTL
logic, and there is a baud buffer that can
be set to accept and generate data in RS-
232C format at 110, 300, or 600 baud
rates, in 10- or 11-bit format. The single
unit price is $875. MEMODYNE CORP.,
Newton Upper Falls, Mass..
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S/3 Disc Cartridge *

The model 5440 disc cartridge operates
on IBM 5444 type drives. The recording
surface is a proprietary aluminum alloy
substrate and coating that is then heat
treated and polished. The manufacturer
claims this process allows the 5440 to
perform reliably through 6,000 head load-
ings with a minimum of maintenance.

*European distributor has infor-
mation on this product.

September, 1972

Priced at approximately $145 in small
quantities, the cartridges are warrantied
for three years. Delivery is immediate.
CFI MEMORIES, INC., Anaheim, Calif.
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MAC Bootstrap

A solid-state diode-matrix bootstrap
memory is available for the popular
MAC 16 and MAC Jr. 16-bit minicom-
puters. It can hold up to 64 16-bit words
and is programmed by inserting a diode to
represefit each “one” in a word. The cycle
time is 1 usec for each word. The unit can
be used to load programs from tty’s, pa-
per tape readers, tape units, and commu-
nications equipment. A circuit board with
500 diodes is priced at $550. LOCKHEED

ELECTRONICS CO., Los Angeles, Calif.
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MAC Read-only Memory
The model MP69632 alterable roM offers

users of the Lockheed MAC 16 from 4K
of 160-nsec access (500-nsec cycle time)
memory, complete with all interface and
control electronics, which is installed by
removing the back panel of the 16-bit
mini and inserting it into one of the inter-
face slots that holds the regular read/
write memory. Pricing across the entire
capacity range is approximately 1¢/bit,
and availability is four weeks. DATAPAC
INC., Costa Mesa, Calif.

CIRCLE 262 ON READER CARD O

., Heresa
display terminal
you can rack mount,
or desk-top,
or remote keyboard.

H i
How convenient

It's the LSI 7700A, available in three configurations to fit all OEM requirements

or end user applications. But if you think the packaging is convenient, just look inside.
New ‘“‘cursor read” capability tells the computer at all times where the cursor is
located. The protect mode covers the entire display, allowing any or all characters to
be retained. Blink control also applies to all characters. And of course, as with all
7700 Series Displays, the 7700A has total editing capability. .
Before you invest in any display terminal, write or calil for complete 7700A

specifications.

LEAR SIEGLER, INC.

ELECTRONIC INSTRUMENTATION DIVISION

714 N. Brookhurst Street, Anaheim, California 92803

(714) 774-1010
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Software & Services

Software Notes. ..

Many companies are using
360s and 370s for running up
to 80% of their jobs in 1401
emulation mode, says Inter-
national Resource Development,
Inc., Ramsey, N.J. IRD has
just reached an agreement with
Com-Stute, Yokohama, Japan,
whereby IRD will send 1401
Autocoder and SPS (Symbolic
Programming System, wasn't
it?) programs to Japan for line-
by-line conversion to 360 BAL
by Com-Stute’'s 40 programmer
staff. The charge is $11 per
statement, not including any file
organization changes. While
the charge seems high, it's
claimed that machine perfor-
mance at installations doing a
great deal of 1401 emulation
will improve enough perhaps to
stave off the need for a larger,
or more powerful system. IRD
points out that installations
seldom get around to doing
conversion because it is the
most tedious programming job.
Perhaps they're right, as IRD
claims three customers for the
new service already.

Southern hospitality includes
giving computer programs away
—or at least some folks in
Georgia think so. One is Gov-
ernor Jimmy Carter, who offers
a set of computer programs to
other state and local govern-
ments to simulate cash flow
and automatically determine
which investments for collected
monies will yield the highest
amount of interest. The Gov-
ernor states that the programs
recovered their $105,000
development costs in their first
month of operation.

Digital Communications As-
sociates, Inc., also in Atlanta,
is offering the FOCAL language
to PDP-8, 10, and 11 users;
and a set of diagnostics called
DSP-8 for only the cost of
duplicating a DECtape—typ-
ically $10-20. DSP-8 contains
1/O routines, scope loop com-
mands, data comparison rou-
tines, etc. DCA has just recently
set up shop to do small cus-
tom computer applications
involving both hardware and
software.

Robert P. Henderson, vice
president and associate

general manager of Honeywell
Information Systems’ North
American Computer
Operations, sees the annual
revenue from network data
processing services in North
America tripling to more than
$1.5 billion in 1975, compared
to about $420 million in 1970.
“The general business segment
of network services will grow
the fastest, to about $600
million, or 40% of the 1975
figure, compared to 1970's $55
million, or 13% of the revenue.”
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Report Generator

The DYL-260 report writer/composer
is a difficult product to classify gener-
ically. It’s more powerful than a simple
report writer and appears to be an
embryonic form of a true file manage-
ment system. It can’t be used to con-
struct a ring-type data file relationship,
but it can be used to build variable- or
fixed-length 1sam files and sequential
files on tape or disc. It can also per-
form such utility functions as batch
balancing, file reformatting, data pack-
ing, and a good bit of reporting.

The developer’s target in developing
DYL-260 was the “quick-and-dirty”
coBoL and RPG program that is written
perhaps once to obtain a very specific
report and then probably tossed into
the circular file. To do this it was nec-
essary to equip 260 with approximately
50 modules that take their cues from a
special report generation parameter
sheet. (This sheet also serves to docu-
ment the run.) pYL modules then scan
one or two selected files, edit the data,
calculate formulas that can be entered
on the parameter sheet, and then pro-
duce the report (one report per pass
for now). An interesting point about
the equation processing is that DYL-
260 scans the equation from left to
right and performs the operations in
the sequence they are indicated—no
parenthesis to try to balance.

Perhaps the best way to illustrate
DYL-260s capability is with a typical
example: produce an employee-by-cost-
center report with three levels of con-
trol totals and 17 report fields. The pyL
package required 32 cards, compared
with a 349 statement COBOL program.
The coBoL program compiled in 35
seconds, link loaded and executed in
1.9 seconds on a 360/50. The com-
plete DYL-260 run required only 1.2
seconds on the 50.

There are pos and 0s versions sup-
plied in object deck form on tape, and
the package will run on any 64K 360
above the model 25. The program
rents for $2.60/day ($80.60/month)
or can be purchased for $8K. DYL-
260 is scheduled for delivery next
month. DYLAKOR COMPUTER SYSTEMS,
INC., Van Nuys, Calif. For informa-
tion:
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Forecasting
A forecasting package for use with pe-

riodic data is available in BAsIC or in
FORTRAN, and comes adapted for the
user’s particular time-sharing service.
EXPSMOOTH interactively accepts 24
data points or more which describe the

past data values, smooths the data

about 10 times using polynomial and
trig functions, then projects up to five
years of future data. The program op-
erates ‘in less than 8K bytes and is
priced at $500. It is expected to be
used primarily for short-term forecasts,
especially in ‘manufacturing and mar-
keting. STEVE BACHMANN & ASSOC.,
Costa Mesa, Calif. For information:
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Data Base Management
More and more foreign software pack-

ages seem to be emigrating to the U.S.
The latest arrival is a data base man-
agement system from Australia, devel-
oped by a group dissatisfied with the
1BM BoMP and pBoMP (Bill of Materi-
als Processors). The ISOGEN package is
said to have virtually no limitations on
the range of logical relationships that
can be established between data seg-
ments; linkage may be maintained in
any direction. There is a range of file
structures available, accessible by
PL/1 or coBoL application programs.
The developers claim it has much the
same facilities as the 1BM-supplied 1Ms
but requires less memory both because
the nucleus is smaller and because
ISOGEN requires only the portion of
the data base actually being processed
to occupy memory.

The pos version of ISOGEN occupies
28K, and the coBoL programs it gener-
ates typically require 2-3K bytes per
file being processed within the data
base. The os version requires 70K
bytes, and generates programs typically
requiring 3-4K bytes of memory. 150-
GEN can be purchased for $17K, and
can also be leased. It’s currently being
evaluated by several firms in the U.S.
NATIONAL COMPUTER ANALYSIS, INC.,
Princeton, N.J. For information:
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ISAM Replacement
BM 370 users will have a choice of

access methods to replace ISAM—IBM’s
own VSAM or this vendor’s TaM (The
Access Method). TaAM has the added
advantage that it can be used on 360s
also. Reorganizing disc files with TAM
will reportedly make for faster updat-
ing and packing 20%-40% more data
in the same disc space.

TAM provides indexed sequential ac-
cess‘ to 2311, 2314, or 3330 fixed- or
variable-length records. It works under
unmodified pos or os, eliminates most
overflow linkage, handles duplicate
keys automatically, keeps access statis-
tics, and can retrieve records by the
next higher key than the one specified

DATAMATION



There’s a hole
in your data entry/input
system.

Or didn’t you know?

Get your data out of
the hole...use one card
to do the work of two.

Now you can bypass time
consuming keypunch operations
with the simplest, most economical
of all data entry/input devices:
pencil and paper. Start by
sketching us your ideas for a
tab-sized card that can be used
as a data entry form. Keep in
mind that once the formis

- marked in pencil it's going
to be used as a data input
card, too. That's because
the marked card will be

read by Hewlett-Packard’s
Optical Mark Reader, and
the data fed continuously,

or on demand, into your
computer. Quickly and
quietly. Local or remote.

She’s better looking
and tries hard, but...

she can’t match our desk-top
Optical Mark Reader for accuracy,
reliability and economy. And if

it's not just right for your specific
application, we’ll customize it.

To get a data sheet use the
coupon. You may even want to
attach an entry-input card sketch.
Hewlett-Packard, Palo Alto, California 94304;
Europe: Box 85, CH-1217 Meyrin 2, Geneva,

Switzerland; Japan: YHP, 1-59-1, Yoyogi, Shi-

A custom card design buya-Ku, Tokyo, 151.

112-04

Wi" IeavesomepunCh :.......0......0....... .O:
in your system + Send the hole story £¢ -
We'll study your sketch, then ol o s o = %0
help you get it converted into ez 3 o g A 2 085
finished cards. If you like, e m ﬁ I 55
repetitive data or codes can be : ol % E
pre-punched. The Reader . ©Se
senses holes as well as M 89 e
soft-lead pencil marks. . - 5
: g5

. 5

HE‘VLETTJPAC“RD :0................C.C..QI:

Everyone can use an H-P Optical Mark Reader
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LOOK HARRY,
IT'S
AXIOM ONE

WHERE’'S YOUR
DIGNITY?
THIS IS COMPUTER
STUFF!

WHO NEEDS
DIGNITY?
AXIOM ONE
IS INNOVATIVE,
EFFECTIVE,
ECONOMICAL,

INSTANT
KNOWLEDGE OF
ANY COBOL
PROGRAM AT

...WELL,
CIRCLE MY
BINGO!

a significant tool for program debuggmg,
modification and maintenance

PROVIDES: COBOL source listing with
field position report B Data name index
and usage analyzer B Procedure name
index W Logical flow diagram (sequen-
,tial/detailed)

FEATURES: All levels of COBOL H Only
. one execute statement B Functions with
any size program B Manufacturer inde-
pendent

call or write for free descriptive literature:

S
o
DIMENSIONAL/EXPORT SOFTWARE CORPORATIONS

15910 Ventura Boulevard
Los Angeles, Calif. 91316 /(213) 986-6555

(Subsidiaries of LSC)
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software
&services

(as in alpha ordering). Installed in 15
minutes, the program product can be
leased for $300/month or $7500 for
three years. INTERNATIONAL MANAGE-
MENT SERVICES, Hacienda Heights,
Calif. For information:
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Disc Dump/Restore

This utility offers users a way to free
up some disc spindles or to keep more
up-to-date backup copies of disc files.
Called Fast Dump Restore, it reported-
ly dumps 2314- or 2319-compatible
disc packs to tape in 15% to 30% of
the time required by the 1BM os utility.
Its vendor claims that a “typical” pack
is dumped in from 2%5 to 4142 minutes,
that full packs take between 3% and 7
minutes, and that restore times are al-
ways less than dump times. Further,
the program requires 40% less mag
tape (meaning that full packs can usu-
ally be dumped onto a single reel). A
30-day free trial is offered, after which
$990 is payable for the first copy and
$500 for each successive copy. INNOVA-
TION DATA PROCESSING, Flanders, N.J.
For information:
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DOS Courses
For those expecting to stick with pos

in spite of attempts to lure them away,
this vendor offers a 12-lesson videotape
course in Dos’ architecture and opera-
tion. JCL is covered, along with service
functions like Linkage editor, data
management facilities, and advanced
features such as multiprogramming
and multitasking.

Offered for purchase for under
$1500 after a 30-day preview, the
course is also available on a subscrip-
tion basis which allows the user to
trade it in, when finished, for one of 50
other courses. EDUTRONICS SYSTEMS
INTERNATIONAL, INC., Los Angeles,
Calif. For information:

CIRCLE 280 ON READER CARD

Pert/Cpm Service

IMPACT  (Integrated  Management
Planning and Control Technique) is
billed as being a more powerful and
flexible version of the popular
PERT/TIME and CPM programs. It in-
cludes features such as controlled cost
crashing to ascertain the best way to
expedite a project for a specified cost,
and resource leveling to smooth the
peaks and valleys in resource usage by
automatically shuffling nonessential

jobs. The service is run from a Honey-
well 435 computer, and the FORTRAN
Iv program generates a 72-character-
wide report suitable for Teletypes. The
charge is 6¢ per cpu unit, or, typically,
a 100-activity network run costs about
$12. No plots are generated at present.
RAPIDATA, INc., Fairfield, N.J. For in-
formation:

CIRCLE 281 ON READER CARD

Financial Statements

This unnamed package is for planning,
budgeting, and cost control. It pro-
duces monthly financial statements and
year-to-date figures for income, taxes,
cash flow, balance sheet, financial
ratios, debt coverage, and earnings/
share, It compares previous, actual,
and budgeted figures, then projects fig-
ures for the remaining months in a
year and for year-end results. It oper-
ates on three levels of statements, in-
cluding company or division, groups of
companies or divisions, and corporate.
Written in FORTRAN, the program re-
quires 120K unless it is overlaid. It
leases for $150/month or can be pur-
chased for $9000. STEVENSON & KEL-
LOGG, LTD., Vancouver, B.C. For in-
formation: '

CIRCLE 282 ON READER CARD

Cobol Tracing*
For those computers not equipped

with adequate coBoL tracing routines
—which this vendor claims include
some CDC, NCR, and ICL machines
—RSTRACE is offered. Object decks
RSTRACE produces allow program-
mers to enter, at run time or at
compilation, a list of paragraphs or
groups of paragraphs to be traced. The
program inserts TRACE statements and
routines into the coBoL source, caus-
ing the paragraph names to be printed
as the code is executed. When being
used, RSTRACE turns off any tracing
called for in the source code. It also
can list and resequence decks and op-
tionally provides for printing the last N
paragraphs executed before an abnor-
mal termination.

RSTRACE requires 40K-60K words if
all features are implemented, and sells
for $1000 to $2500 ($40/month to
$80/month on lease) depending on in-
stallation size. ROBERT SHERRY & ASSOC.
LTD., Lancs., Eng. For information:
CIRCLE 283 ON READER CARD

DP Auditing

Eleven kinds of audits can be made of
a dp facility through this specialized
service, including ones for software de-
sign, new applications, existing appli-
cations, technical procedures, docu-
mentation, operations, personnel, dp

*European distributor has information on this product.
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objectives, dp equipment, software
procurement, and product specifica-
tions (for hardware and software man-
ufacturers). These audits are all avail-
able on a fixed-price, fixed-time basis
where the only variable expense is the
per diem.

As an example, a review of an exist-
ing application would include a techni-
cal and economic analysis of its ex-
pected life, its effective cost to modify,
its cost to replace, and its potential
enhancements. Recommendations are
made for changes in the system and its
operation and controls; and the costs
of those changes are estimated.

The price for the service depends on
the application size. A 360/30 general
accounting system review might run as
much as $15,000. Also, for objectivity,

three pEctapes, and a tty. A disc ver-
sion of SORT3 is also offered. To use
it, the user enters parameters via the
tty, detailing which fields will be
sorted, file names, etc. An employee
file with 400 records (each 128 deci-
mal words long, unblocked in complete
reverse order) is said to require 5%
minutes to sort. The price for the pack-
age is $1500 per installation. ILLINOIS
SYSTEMS c0., Maywood, Ill. For in-
formation:

CIRCLE 273 ON READER CARD

Edp Career Development

This vendor claims that edp has not yet
matured as a profession, and that this
is evidenced by undefined career paths,
inadequate job descriptions, and inad-

software
spotlight

Cobol Shorthand Utility

COBOL-EZE 'is an inexpensive way to
stretch your programming dollar. It al-
lows its users, for $100 plus a $2 han-
dling charge, to define their own short-
hand expressions for words and
phrases ‘in their coBoL programs. In-
stead of the statement “APPLY" PAGE-

END TO FORM-OVERFLOW ON PRINT,”
the user might write “APp FoP” The
real names are substituted for the ab-
breviations at object time, and a new
sequenced and labeled source deck
with the expansions can be requested.

A source deck, sample substitution
cards, DOs JCL, and operating instruc-
tions are included in the price. The
only other investment required is 13K
bytes of memory. GENERAL SYSTEMS
CORP., Seattle, Wash. For information:
CIRCLE 274 ON READER CARD

the company is willing to sign an
agreement limiting its further work on
.a system if it is asked to perform an
audit. UNICORN SYSTEMS co0., Los An-
geles, Calif. For information:

CIRCLE 284 ON READER CARD

Text Editing

The TEXT text processor operates un-
der Xerox’ UTs time-sharing operating
system on Sigma 6s, 7s, and 9s to pro-
vide a function equivalent to IBM’s ATS.
In fact, TEXT provides some functions,
like automatic table generation and au-
tomatic indexing, which are not avail-
able in ATS.

Typists and technical writers can
work interactively on teleprinter termi-
nals or Selectric terminals to input any
kind of document, then to alter those
documents by addressing line numbers
for changes. Global changes are ac-
commodated, as are floating spaces for
graphics.

TEXT requires 9K words for itself,
plus and additional 2K for each user.
It is available free to Sigma users.
XEROX CORP., El Segundo. Calif. For
information:

CIRCLE 286 ON READER CARD

PDP-8 Sort
A sorting package is offered to PDP-8
users having at least 4K of memory,

September, 1972

equate professional training. The solu-
tion is claimed to be a service that
provides documented job descriptions,
paths, and training programs for de-
partments and for individuals.

Part of the value of the service
comes from the structure of the forms
and of the interviews employed. A do-
it-yourself kit that includes the physi-
cal pieces and a description of the
methodology can be obtained for $14,-
000. The value of the consulting por-
tion runs the price to $25,000 to $50,-
000. Q.E.D. INFORMATION SCIENCES,
INC., Wellesley Hills, Mass. For infor-
mation:

CIRCLE 285 ON READER CARD

Commercial Subroutines

The commercial subroutine package is
a collection of 30 FORTRAN modules
for easing the problem of performing
business data processing applications on
16-bit minicomputers. Included in the
package are routines to perform vari-
able length decimal arithmetic; editing
for preparation of outputs in commer-
cial formats; conversion to and from
alphanumeric, decimal, or floating-
point formats; and various utility func-
tions. The price for the package is $800.
PANATEC INC., Santa Ana, Calif. For
information: O

CIRCLE 272 ON READER CARD

When they talk about data base mbnagement systems, experts say,
“ADABAS is IT!—actually better than advertised!”

ADABAS

"ADABAS, the “ideal” data base management system, has a two-year proven
reliable operational record with a variety of data bases and applications.
ADABAS changes have focused upon efficiency, not functions.

The other systems do part of the job until you want a change—they, in
fact, keep changing—you never “learn” them. ADABAS is the unique cost
effective solution for a large number of data bases. The larger and more
dynamic the data base, the larger the economic payoff from ADABAS.

ADABAS is available for byte-oriented computers and requires only 110K
bytes of core . . . without using overlays.

With a day’s training, people can use ADABAS effectively. With two
weeks training, a computer center/user staff understands all the major
facets of ADABAS and can take full advantage of its power.

We can convert your data base in less than a week.

WRITE:

software ag

12124 Basset Lane
Reston, Virginia 22070
Tel. (703) 471-5098
Attn: John Maguire

61 Darmstadt
Schofferstr. 2
West Germany
Tel. 6151-87001
Attn: Peter Schnell

CIRCLE 119 ON READER CARD
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| The Refrehed, I neractive Graphics
Display Computer PDS-1D ($10,000)

B Refreshed CRT Monitor and Keyboard

W 16-Bit, 4096 Word General Purpose Mini-Computer

H Stored Program Display Processor

H Serial-Asynchronous Communications Interface

H Text and Graphics Editing Program

M Fortran Data Plotting Package for Host Computer
and—its memory is expandable to 32K [ it functions Stand-Alone or
on-line with minimum burden on the host CPU O optional peripherals
include: Disk, Magnetic Tape, Cassette, Paper Tape [J it can be sup-
plied with Light Pen, Mouse, Tablet or Joystick. A lot for a little. And,
without obligation, IMLAC will perform an Applications Analysis to
test the effectiveness of PDS-1D in your application. Call

(617) 449-4600 or write IMLAC Corporation, 150 A Street, New
England Industrial Center, Needham, Massachusetts 02194.

s IVMLAC
INTERACTIVE INTELLIGENCE
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Is your payroll input obsolete?

The conventional time card payroll system remains useful, but
now there is a new computer compatible payroll processing
system. The Model 75 Badge Recorder from Cincinnati is

the payroll input of tomorrow.

The Model 75 saves real time and real money — there are no
time cards to buy — no time spent delivering and picking up
time cards — no sorting or auditing of time cards — no posting
to payroll sheets. Team the Model 75 Attendance Time Data
Collection System with your computer to cut clerical time

and costs to a minimum.

Each employee is provided with a credit card size plastic
badge embossed with a modified bar code employee number.
The badge is inserted in the recorder registering the time, date
and identification number on carbon backed dual paper tape.
The registration is man-sensible and can be visually checked
by the employee through a window on the unit. It is also
machine-sensible and can be converted to magnetic tape or
punch cards at up to 120 reglstratlons per minute via the
Cincinnati Model 80 Scanner.

Take up reels hold tape far 2400 registrations per pay period.
This means 100 employees per recorder can clock as many as
four times each day for a normal work week with space for
400 registrations left over for overtime or extra employees. The
master tape supply reel holds 10, OOO reglstratlons or about

a one month supply.

Model 75
Badge Recorder When the time card system came in to being almost a century
ago, it was a great innovation. The Model 75 is one-hundred
years better. If it's time to cut costs, call the Cincinnati Sales
Engineer listed under “TIME RECORDERS” in the Yellow
Pages, or write for free literature on the Model 75 — our
75th anniversary — just in time.

PAPER
TAPE

T I M E R E €C O R D E R c o

1828 Central Avenue, Cincinnati, Ohio 45214

A Unit of General Signal Corporation

MAGNETIC
TAPE

KEVED :
DATA
RECORDER
COMPUTER
AUTOMATIC ENTRY N

ATTENDANCE
- CARDS

KEY-PUNCH

‘Model 80 Scanner

September, 1972 CIRCLE 122 ON READER CARD 163



Literature

Infrared Data Links

Brochure on a device.called Optran, an
infrared data set for line-of-sight data
transmission without wires, lists eco-

nomic and performance benefits to be
derived from using infrared data links
for short-distance transmission. COM-
PUTER TRANSMISSION CORP., Los Ange-
les, Calif. For copy:

CIRCLE 200 ON READER CARD

B 1700 Report ’
Ten-page report which describes and
analyzes the new Burroughs B 1700
computer series is specifically designed
to aid data processing executives in
understanding the systems’ features
and evaluating their suitability for spe-
cific applications. DATAPRO RESEARCH
CORP., Moorestown, N.J. For copy:
CIRCLE 201 ON READER CARD

Programmer Exam Guide
An announcement and study guide for

its . next Registered Business Pro-
grammer examination to be held April
28, 1973, have been published by the
Data Processing Management Assn.
‘The guide gives information on the
purpose, history, administration and
scope of the examination and lists by
topics and subtopics the areas to be
covered. ppMa, Park Ridge, Ill. For
copy:

CIRCLE 202 ON READER CARD

Learn to Program

In" five minutes and four pages, this
brochure reportedly can teach a non-
programmer to write a program using
the vendor’s Mark IV Information Re-
quest form. The narrative follows the
steps necessary in filling out the form
to solve the problem, but deliberately
avoids technical terminology and in-

164

formation beyond the scope of the
problem. INFORMATICS, 'INC., SOFT-
WARE PRODUCTS co., Canoga Park,
Calif. For copy: ’

CIRCLE 203 ON READER CARD

Expanded Glossary
A revised version of a microprogram-

ming handbook includes an expanded
glossary of data processing terms in
which more than 200 commonly used
data processing  definitions are listed.
The handbook also contains descrip-
tions of the vendor’s latest peripheral
systems and communications inter-
faces. MICRODATA CORP., Santa Ana,
Calif. For copy.

CIRCLE 204 ON READER CARD

Robot Proceedings
Proceedings of the Second Interna-

tional Symposium Industrial Robots,
sponsored by 1Tt Research Institute
May 16-18, are available at $17.50 per
copy. The symposium reviewed and
forecast industrial robot developments
and applications throughout the world.
IIT RESEARCH INSTITUTE, P.O. Box
4963, Chicago, Ill. 60680.

Data Transmission System
Eight-page pamphlet briefly describes
vendor’s type 26D 4800-bps  data
transmission system which operates
over a typical series 3002 line with C2
conditioning. The pamphlet includes
typical applications diagrams, error
rate performance charts, interface spec-
ifications, and interchange circuit as-
signments according to ElA RS-232-C
and ccrt V.24 rquirements. GTE
LENKURT INC., San Carlos, Calif. For
copy:

CIRCLE 205 ON READER CARD

Used Computer Prices .
Summer issue of the “Computer Price

Guide,” also known as the “Blue Book
of Used Computer Prices,” has 26
pages listing most major manufactur-
ers and current asking prices of com-
puters available on the used market.
1IBM 360/30s are quoted at about half
their price when new. TIME BROKERS,
INC., Elmsford, N.Y. For copy:

CIRCLE 206 ON READER CARD

Minicomputer Solutions
Broadening applications for minicom-

puters are covered in a 24-page book,
“If Minicomputers Are the Answer,

What Was the Question?” It also cov-

ers the evolution of the present-day
minicomputer and the manner in
which the changing needs of minicom-

puter users have had an impact on the
conventional computer marketplace.
GRI COMPUTER CORP., Newton, Mass.
For copy:

CIRCLE 207 ON READER CARD

Teleprocessing Services

“Data on Demand” is a 16-page bro-
chure explaining the capabilities of
an information services organization
which include the design and installa-
tion of computer communications sys-
tems that gather data over any dis-
tance, process it, and deliver it in the
form required, as fast as necessary.
TELEPROCESSING INDUSTRIES, INC.,
Mahwah, N.J. For copy:

CIRCLE 209 ON READER CARD

Courses, Seminars
More than 55 seminars and symposia,

designed for management and data
processing professionals, ranging from
Design of Data Communications Sys-
tems, EDP Project Management, and
Methods of Market Segmentation, to
Affirmative Action Programs, Man-
agement by Objectives, Public Lotter-
ies and Off Track Wagering, and What
You Always Wanted to Know About
Computers—And Were Afraid to Ask,
are described in a 53-page catalog. THE
INSTITUTE FOR ADVANCED TECHNOLO-
GY, Washington, D.C. For copy:

CIRCLE 210 ON READER CARD

For Associations
Six-page brochure, “Computer Ser-

vices for Associations,” describes ways
in which associations can use com-
puters most effectively. APC ANALYSIS
AND PROGRAMMING CORP., Greenwich,
Conn. For copy:

CIRCLE 211 ON READER CARD

Tape Drive ] .
Brochure describes operations and lists

specifications for vendor’s Model TNY
7-inch tape drive for minicomputers,
data terminals, key-tape equipment,
and process control systems. AMPEX
corp., Marina del Rey, Calif. For
copy: '
CIRCLE 212 ON READER CARD

ROM Simulation

Six-page brochure describes equipment
which simulates large read-only-mem-
ory subsystems and enables engineers
to determine instantly and accurately
how a new read-only memory will per-
form in a system. s.M.S., Sunnyvale,
Calif. For copy: O
CIRCLE 213 ON READER CARD
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We hired this
man to hahy-sit
for computers.

Ever think what would happen
to your business if fire destroyed
your irreplaceable tapes and
records? It could shut you down
- for weeks, if not forever.

At Fenwal we've got engineers with
all sorts of talents. Like electronics
experts studying causes of fires in com-
puter centers; chemical engineers
continually seeking more effective use
of extinguishants such as Halon 1301;
camera bugs photographing roaring in-
fernos from the inside out. Of course, it's
taken more than this to make us No. 1.
We're years ahead of everyone in devel-
oping fast fire suppression systems, with
more and better test and research facili-
ties. The only one capable of producing
an Explosion Suppression System that
works so fast it stops explosions after
they start! Got the idea? When you're
looking for a high speed fire suppression
system,*start at the top. Call us. And ask
for a showing of our color film, “The
Fireaters,” featuring our fire suppression
systems in action. For a free copy of the
Harvard Business Review report on
Safeguarding Computers, write Fenwal
Incorporated, Ashland, Mass. 01721.
Phone (617) 881-2000. A Division of
Walter Kidde & Co., Inc.

*FM approved—UL Listed

In fire and explosion suppression systems,
Fenwal has more experience than any
other company in the world.

FENWA

September, 1972 CIRCLE 33 ON READER CARD 165




The brand newlITT
Asciscope’display.
For $65.00a monthyou get a

complete computer terminal.

- Atlast.. asilent, high-speed, compact desk-

-~ top CRT display terminal with built-in modem
~ and acoustic coupler A complete package, in- .

‘cludmg mamtenance for only $65.00 a month.

-~ More good news There sno complucated
_installation. All you need is atelephone or
- Data Access Arrangement andyou’re in busi-
ness lmmedlately And if the ITT ASCISCOPE
you |lease requnres servrce——we II replace iton
the spot. o

f you’re ready for rapld snlent computer com- ;
_munications, with no need to reprogram TTY
~ software routines, call (201) 935-3900 and ask
;for Jerry Porter, or write to ITT Data Equ:pment .
and Systems Division, Dept. 407, International
: :Telephone and Telegra,ph Corporation, East:
. Union Avenue, East Rutherford, N.J. 07073.

DATA EQUIPMENT
and SYSTEMS DIVISION

CIRCLE 54 ON READER CARD
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It is difficult for anyone in the surging minicomputer busi-
ness not to be an optimist. And the new king of the mini
business—Digital Equipment Corp.’s ANDREW C.
KNOWLES—ls the king of the OptlmIStS, too. “I think the
mini boom is just begmnmg, says
DEC’s new vice president in charge
of minicomputers. “There are more
than 20,000 minis out there now,
and I can foresee two or three times
that many—easy. And soon.”

In Knowles’ eyes one obvious spur
to the minicomputer phenomenon
has been rapidly decreasing prices.
He observes that when DEc intro-
duced the PDP-8 in 1965, it was
priced at $18,000—a price that now
will buy a complete mini system in-
cluding a PDP-8, a disc, a printer,

Andrew C. Knowles
and a display.

And how does Knowles propose to halt DEC’s loss in
minicomputer market share? He concedes that a phalanx of
mini firms has been “sniping away” at DEC’s base, but he
feels the company is now not only in a position to maintain
its market share, but will be able to increase it. “We have a

complete line,” observes Knowles. “On the low end, the
PDP-6 dedicated controller costs $1900; and, on the high
end, the PDP-45 costs $250,000. More than that, now that
the PDP-8 and PDP-11 lines are mature, we're rough.” DEC
is the undisputed pacesetter in the mini business, having
shipped well over 15,000 units. The firm’s mini business
runs at a rate of more than $75 million a year.

Knowles’ background at Rca’s Semiconductor Div. in the
early 1960s and later at RcA’s Memory Products operation
was useful when the minicomputer company purchased
most of RcA’s equipment at its Memory Products Div. in
Needham Heights, Mass. Knowles joined DEc in late 1969
and became product line manager for the PDP-11 16-bit
machine line. A former baseball star at the Univ. of Massa-
chusetts where he earned a B.S. degree in electrical engi-
neering, Knowles also did graduate work at Babson Insti-
tute. He succeeds Nick Mazzarese, who is on a leave of
absence. ~

Another new and optimistic exec is VIRGINIA GOD-
DARD, recently appointed vp, technical services, at Inter-
con Systems a three-year-old international consulting and
services corporation for which she sees a bright and bloom-
ing future providing technical sup-
port to government and industry.
The company, with offices in Los
Angeles, New York, and Tokyo, has
a rapidly expanding task force, in-
cluding optics designers, laser system
specialists, design engineers, system
analysts, cpa auditors, program-
mers, and * configuration manage-
ment specialists—and provides man-
agement and professional consult-
ing services which range from the
development of software for air-
borne computers to system auditing

Virginia H. Goddard

for a large corporation in Anchorage, Alaska.

A totally charming, soft-spoken lady, Miss Goddard fore-
sees a task-oriented trend in dp consulting where the special-
ist will enter the project on contract at the point of origin, in
the design and concept stages, and hopefully stay on for the
life of the project—rather than just getting it launched or

DATAMATION



360/370

Your 360/370 is only as good as
your display systems. That's your

best reason for ITT Alphascopes:

Because Alphascope systems
are the only displays produced
by a major company that has
broad data plus communications
resources: International Tele-
phone and Telegraph Corpora-
tion, a world-wide leader in tele-
communications.

ITT Alphascope display systems
are designed to bring out the
maximum potential of your Sys-
tem 360/370. They operate eco-
nomically in remote or local
modes, at high speeds. They're
completely compatible with
standard 360/370 hardware and
software. All components install

easily, go to work immediately.
Alphascope systems can im-
prove your computer’s cost per-
formance, too. Compared with
the computer-maker’s displays,
they can save you up to 25%
every month. And ITT can be
your single source for display
terminals, printers, high-speed
modems and low-cost 2701 re-
placement—all supplied as a
total package. All supported by
ITT.

You insisted on a computer from

- anindustry leader. Shouldn’t you

demand the same quality in dis-
plays? Mail coupon for details.

DATA EQUIPMENT AND SYSTEMS DIVISION

| meet Firestone Tire and Rub-

ITT Alphascope systems

ber Company’s computer
display requirements, both
for local applications such
as inventory control . ..

...and for remote applica-
tions, including control of
nation-wide shipments.

ITT DATA EQUIPMENT AND
SYSTEMS DIVISION

East Union Avenue

East Rutherford, New Jersey 07073
(201) 935-3900

[ S S M S S S

i-———————————i—————————

September, 1972
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Please. send me details immedi-
ately on ITT Alphascope™ and
the following related systems
equipment: ,
O Controllers for 16 displays,

16 printers
O Data Printers, 10 or 30 cps
[0 Modems up to 2400 baud

0 Data Adapter (four channel—
2701 replacement)

D-4

NAME.

TITLE
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1970

APL users asked for larger (48K)
work space. TSR delivered — one
year ahead of all competition. TSR
work space size has now been ac-
cepted as standard for the industry.

APL users asked for function overlay
capability — program controlled copy,

save, and erase for functions as well
as data. TSR delivered.

APL users asked for high speed sup-_
port. TSR delivered — others are still
to promise high speed support. 10/
15/30/60 yes . . . 120 cps.

Bl When it comes to pioneering major APL ad-
vancements, TSR is a known leader. TSR’s for-
ward thinking management and support team,
men and women who are attuned to the ever in-
creasing needs and applications of APL, have
developed variable speed support (10/15/30/60/
120 cps) that works on most CRT terminals, hard
copy high speed terminals and teletype, both
ASCII and EBCDIC. For solutions . never
promises call TSR. # If you're interested in
TOTAL/APL . . . generalized programs for large
file input/output, remote job entry, under APL
and the latest in Financial Modeling Systems,
please contact TSR’'s marketing department.

Free FMS Mini-Manual tells
about TSR's totally integrated
user oriented Financial Model-
ing System. Write or phone...
TIME SHARING RESOURCES

777 Northern Bivd. /
CIRCLE 121 ON READER CARD

Great Neck, N.Y, 11022 / 516-487-0101
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people

coming in when disaster strikes.

In addition to a distinguished and diversified background
in computer science, including management and technical
stints with the U.S. government, 1BM, United California
Bank, the L.A. Times, Standard OQil of Calif., and most
recently as vp, technical services, at Dart Industries, Miss
Goddard has been active in AcCM, ASM and DPMA.

While she strongly supports these societies, she believes
there is an urgent need for the formation of one strong
organization, similar to the American Medical Assn. and
the Bar Assn., to speak for the industry with a united voice
at a decision-making level. Legislation concerning the certifi-
cation and/ or licensing of dp personnel appears inevitable—
and it is important that industry specialists assist in deter-
mining - the requirements and qualifications, she believes.

You can’t accuse PAUL ARMER of going to pots. Actually
he has left poTs and moved to posTs. Directionally, it’s

_east to west. Armer, a DATAMATION contributing editor,

recently took over as coordinator of the Program on Science,
Technology and Society (posTs) at
the Center for Advanced Study in
the Behavioral Sciences in Stanford,
Calif. It's a program supported fi-
nancially by the National Science
Foundation at the nonprofit center,
which is not affiliated with the uni-
versity, although located on Stan-
ford property. Armer will spend
half his time as coordinator of the
program, the other half as-a Fellow
of the center, trying to finish the
book he had been working on at
Harvard Univ. as part of the Pro-
gram on Technology & Society (pots) that had existed
there.

The 18-year-old center, situated on a quiet, wooded hill-
top overlooking the university campus, provides a setting
and facilities for study and contemplation for some 50
multidisciplinary scholars invited each year. Many arrive
to complete one or more books they've been working on;
others read or renew themselves in a variety of ways.

There, Paul Armer and the new program will “try to shed
some light on the interaction among science, technology,
and society,” as he phrases it. Meanwhile, there’s still his
book on the Paul Principle and the problem of the ob-
solescence of a person’s skills and knowledge resulting from
rapid technological change. It’s a phenomenon he used to
call technological obsolescence; but, since discovering the
social variety, he just refers to it as “obsolescence.”

Paul Armer

KARL E. WENK JR. is new to the computer business, with
the typical new entrant’s enthusiasm but an atypical new-
comer’s job. He’s the new president of Intercomputer Corp.,
Phoenix manufacturer of a minicomputer and a front-end
controller. Wenk is a long-time veteran of the finance
business and was finding it static (“our product—dollars—
might change in value, but never in character”) when he
became interested in data communications. As president of
Ritter Finance, he was a prime mover in a consortium of
finance companies which were attempting to develop a
credit-checking network. “I sensed a growing interest in the
whole field of data communications,” he said, explaining his
big switch. One of his first accomplishments at Intercom-
puter was. completion of negotiations with ucc subsidiary,
Communications Systems Inc., on an oem contract under
which Intercomputer will produce, and cs1 will market and
service, a line of 1BM-compatible front-end controllers. [

DATAMATION



THE END OF
A THE LINE

in offline § plotting
systems is the f COMPLOT®

i
You can pay $30,000 to
$40,000 for a good offline
plotting system. But not
at Houston Instrument! For
$11,000 you get a tape reader
with 800 BPI, 9 track 12" tape
capabllity, plus block advance,
plus free housekesping software
which utilizes single code group.
Then add the DP-5 high speed
Incremental plotter for another
$11,000 and you're in business.
Plotting speed is 1200 Increments/
second. Step slze is factory set at
.005” or .0025",

The system makes offline plotting an
economic reality. Write today for a complete
brochure on offline plotting. Oh yes, the
MTR-2 accepts IBM compatible tapes.

[Moustom
instrument

4950 TEAMINAL AVENUE, BELLAIRE, TEXAS 77401

DIVISION OF BAUSCHS LOMB @

MTR-2  $11,000 DP-5 $11,000
(Rental $550./Mo.) (Rental $550./Mo.)

t713) 667 7403 CABLE HOINCO

heustan
mstrument

Johannesklrchner Strasse 17, 8043 Unterfohring, Miinchen, W. Germany 0811 97-1673

I European Office—
®Registered Trademark of Houston Instrument
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BREAKTHROUGH!

ITELSs unique new Packaged Lease Program may be the most
significant announcement since the introduction of the 370.

Now there’s a new way to lease an IBM System/
370 from ITEL on a short term basis with com-
plete flexibility and surprisingly large savings.
The ITEL Packaged Lease Program lets you
lease a complete computer package consisting
of System/370, ITEL Disk Drives, ITEL Tape
Drives and AMS Monolithic Memory.

Lease terms range from 3 to 8 years, and sav-
ings can be as great as 60% of IBM rental!

ITEL’s Packaged Lease Program may be the
most comprehensive leasing program ever
offered. Just look at the advantages of this
package: All equipment is from a single source,
ITEL. You can upgrade from one model of 370
to another during the terms of the lease. You get

ITEL Corporation, DPG
One Embarcadero Center
San Francisco, CA. 94111

Name

Please provide me with more information on the Packaged Lease Program.

advanced technology Disk Drives, Tape Drives
and Monolithic Memory. And you get remark-
ably flexible lease terms.

ITEL has the unique capabilities required to
make such a lease: financial resources and ex-
pertise. (ITEL has over $260 million in 360 and
370 leases in effect.) Monolithic Main Memory
from Advanced Memory Systems, Inc. Disk
Drives from our Information Storage Systems
Division, which have set the industry standards
for reliability. And now Tape Drives.

Get all the facts on ITEL's Packaged Lease
Program. CALL THE
PRIgCrE/PERFORMANCE ITEIﬁ
PEOPLE AT ITEL. CORPORATIO

San Francisco, California 94111

-=--=-CUT YOUR COSTS-=----=; * "

Title

Company

Phone

Address

City State

Zip

Present system
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Books

Computers and Political Campaignhing

by Robert L. Chartrand
Spartan Books, 1972
220 pages. $5.00 (paperback)

Mr. Chartrand is the specialist in in-
formation sciences for the U.S. Con-
gressional Research Service and has
served in political environments for
about a quarter century. However, in
spite of bipartisan testimonials to the
contrary, this reviewer does not feel
that the quality of his book is commen-
surate with that of his credentials. The
foreword and other areas of the book
quite explicitly state that its audience is
to be the nontechnician. However, in
his introduction, Mr. Chartrand states
his agreement with a quotation to the
contrary that there is a shift of * ‘polit-
ical power from party leaders, political
brokers, and special interest group
leaders to those who are information
and communication experts.’ ” His first
chapter, “Information Technology,” is

geared to the information scientist, not .

to the politician.

Succeeding chapters shift between
the level of comprehension of the data
processor and that of the politician.
Perhaps the most appropriate audience
would be the technical administrators
of the more sophisticated political
campaigns—not the politicians who
employ them nor the data processors
hired by these administrators.

If the audience is to be these techni-
cal administrators, then it appears that
the content of the book is unfortunate-
ly stratified. The preface promises
that:

“Campaign files and their computer-
ization are discussed thoroughly, in-
cluding such essential data as those
used by campaign workers, correspon-
dence and financial records, and ana-
lytical commentary based on political
research. )

“Beyond the mundane organization
and manipulation of these basic files
are the more exotic uses of the com-
puter, such as simulating through the
use of a computer model how groups
of voter types may act (or react) polit-
ically.”

Although the author largely fulfills
the promised discussion of file organi-
zation and processing, only ten pages
in the text are devoted to math-science
applications (seven of which address a
1960 application). Furthermore, he
continually confuses supervision and
management by shifting his scale of
exposition from such details as the
need for and the structure of back-up
files to theoretical questions of the role
of data processing in campaigns.

Generally the text divides into a dis-
cussion of information for using edp in
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politics, a chapter on file creation—
which would normally be followed by
his rather thorough discussions of
campaign files but is interrupted by a
chapter on the historic approaches of
the Republican and Democratic Na-
tional Committees to edp in political
campaigning—the extremely anemic
chapter on simulation and modelling, a
chapter on election night prediction by
national media, and finally some rec-
ommendations for development of is-
sues-oriented files for future use. Three
appendices: (A) a case study; (B) a
table of data processing costs; and (C)
a registry of political consultants, along
with a bibliography and glossary, fol-
low.

Mr. Chartrand does identify some
interesting applications of edp to polit-
ical campaigning in his chapter “Cam-
paign Files.” In the section on Constit-
uent/ Voter Files, besides addressing
censuses of party registrants, he points
out that at least one direct mail adver-
tising firm is prepared to merge data
generated from credit bureaus, govern-
mental agencies, etc. with the preced-
ing censuses in order to create and
update a “Political Data Bank Sys-
tem.” It is rather a chilling thought
that he suggests that the parties might
recoup the costs of the system by sell-
ing the data in the commercial market.
On a more socially positive note, less
ambitious data base efforts enabled the

deployment of mobile registration vans
in Nassau County, N.Y., which in-
creased the effectiveness of voter regis-
tration efforts by reducing average reg-
istration time per registrant from one
person every ten minutes to one every
90 seconds.

The section on Financial Files, be-
sides addressing the more pedestrian is-
sues of housekeeping, discusses the use
of historical files of contributions by
individuals and their application to se-
lective fund raising solicitations. The
opportunity that this technique renders
for exerting pressure on noncontribu-
tants raises the specter of political
extortion.

The section on Campaign Worker
Files discusses the opportunity to ra-
tionalize campaigning through critical
path networking. Mr. Chartrand points
out that little use has been made of this
tool at least through the 1968 cam-
paigns. Other aspects of the discussion
of computerized campaign worker files
include clerical replacement and the
development of precinct walking lists.
Unfortunately, the author viewed them
purely as tab runs and did not offer
approaches to assigning the work
through the use of service area pro-
grams such as REDIST.

The sections on Political Research
and Issues Files and Biographical Files
both lack discussions of cost-effective-
ness. However, his analysis of the ca-

This is neither an offer to sell, nor a solicitation of an offer to buy, any of the securities herein mentioned.
The offering is made only by the Prospectus.

569,800 SHARES

DATA 100

CORPORATION

COMMON SHARES

PRICE $10.25 PER SHARE

Copies of the Prospectus may be obtained from the undersigned and other dealers only in States
.where they may legally offer these securities in compliance with the securities laws thereof.

CBWL-Hayden, Stone Inc.

Clark, Dodge & Co.

Incorporated

Corporation

F. S. Smithers & Co., Inc.

Robert Fleming

Incorporated

Hill Samuel Securities W. E. Hutton & Co.
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Harris, Upham & Co.
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This is the complete

electronic security access control system.

The only one.

Instant central lock-out or acceptance

or change of authorization of any

individual card for any door. With records.

As space-age as your data center.

In the electronic age mechanical locks and keys are
obsolete. And gate guards on every critical entrance,
inside as well as outside, would cost a fortune.

Rusco’s mini-computer R-40 access control security
system gives you complete, economical, automatic con-
trol, with printed records, 24 hours a day, of every critical
access point—into the building, in-
to areas, into computer rooms, into
storage. One entrance or scores.
Dozens or thousands of people...
individually. You can instantly lock
out any individual from any
entrance, merely by flicking a few
switches at the central console...
and you don’t have to change

used on any standard imprinter, for total compat-
ibility with other requirements of documentation.

Butit also can be coded invisibly with a complex variety
of information. Secure. So secure an advanced electronic
laboratory writes, “...we...were unable to break the
code.”* No worry about counterfeiting, or duplication,

or loss. When the extraordinary Ruscard is inserted
into any of the appropriate Ruscontrols,
if it is valid for that control at that
time it will activate a door opener
or other. device.
If it is not valid, if the employee
terminated yesterday, or if his access
has been changed from one

the lock or recover the card.
Or you can change the authorization ™
of any individual from one entrance to different entrances,
without changing the locks, or his card. Total control.
You have an automatic record of date, time, entrance,
and individual card, for time-recording or other purposes.

The full memory capacity is always available. No loss
because cardholders have been eliminated. Any card can
be authorized for any door, as specified by central control.

Entrance controls may operate with an authorized card,
or may also require a secret, memorized code tapped inon
a keyboard by the cardholder.

The R-40 system works with the extraordinary Ruscard.
Same size and thickness as a standard credit card, and
just as convenient to carry and use. It can be printed,
embossed, and embody an ID photo, and it can be
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entrance to another, or from the
. first shift to the second shift, or if

v an attempted entry is made using a lost or stolen
card, the Ruscontrol will not be activated.

Entrance denied. (With alarms, if desired!)

And you don't have to change the lock or recover
the card.

Write or phone for complete information.

*Complete letter available on request.

ELECTRONIC
SYSTEMS

A RUSCO INDUSTRIES COMPANY
P.O. BOX 2848D, PASADENA, CALIFORNIA 91105 (213) 682-3691
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books

veats and benefits of Survey/Polls Files
is particularly lucid and thorough. He
succinctly discusses the -questions of
validity, obsolescence, completeness,
relative importance, quantitative pre-
dictability, and relevance. He also
knowledgeably handles the usefulness
of “Vote History Files” by demonstrat-
ing how they can identify “swing” and
“soft” precincts as ‘“‘target” areas in
which maximum campaign efforts
should be expended.

The only contribution of Mr. Char-
trand’s chapter on Simulation and
Modelling is the statement that time
series voting statistics by precinct are
available and the precautionary state-
ment of vital differences in modelling
local and national campaigns. “Those
who have worked with local computer
models point out that there are impor-
tant differences between these and a
computerized simulation on a national
scale. Essentially it is necessary to pre-
dict individual rather than group opin-
ions, and these are less reliable than
bloc reactions.”

Mr. Chartrand’s ignoring such ad-
vances in political modelling as media
impact simulations is topically unfor-
tunate in light of George McGovern’s
weak victory (less than expected) in

the California Democratic Presidential
Primary. Political analysts have attrib-
uted the 15% difference between Sen.
McGovern’s anticipated and actual
vote to the impact of Southern Califor-
nia’s media. This phenomenon could
have been projected by political models
developed since the late 1960’s and
they should certainly have been in-
cluded in Computers and Political
Campaigning.

In summary, in spite of some well

Book Briefs

Manager's Guide to Management
Information Systems

by Robert V. Head

Prentice-Hall, Inc., Englewood
Cliffs, N.J., 1972

176 pp. $12

This is a useful book for nontechnical
top management people who expect to
interact, as users, with an information
system for problem-solving purposes
and who are responsible for directing
(and challenging) system development
projects in their companies.

It discusses the role, structuring, and
maintenance of data bases from tech-
nical and managerial viewpoints; the
way in which managers interact with a

written sections, the book is inconsis-
tent in its direction. In its dealing with
the role of edp in campaigning, it shifts
its scale from the dectails of the data
control desk to general structures and
procedures. It displays a lack of aware-
ness of the capabilities of third and
fourth generation systems. In so doing,
it raises questions that would. be more
relevant if the title were “EaM and
Political Campaigning.”

—Alan Weiner

management information system, with
emphasis on on-line hardware and
software; the problems involved in jus-
tifying an Mis; and the system develop-
ment process, its alternatives and or-
ganization. Also included are a glos-
sary of Mi1s terms and a bibliography
(with abstracts) of books for the non-
specialist on subjects covering the vari-
ous disciplines that contribute to Mis.
The book is well organized, easy to
read, and should give managers suffi-
cient background to intelligently con-
sider and discuss management infor-
mation systems within their own or-
ganizations. It also serves as an over-
view for business school students and
gives analysts, programmers, and other
specialists a broader picture of the in-
formation systems to which they are
contributing in their specialized ways. ]

WHAT IS YOUR TRUE WORTH?

FREE EMPLOYMENT SERVICE
FOR PROGRAMMERS AND ANALYSTS

JOB OPPORTUNITIES

FREE BULLETIN

Cadillac Associates represents the nation’s largest and most re-
spected professional placement service. Our close relationship with
the nation’s finest firms generates continuous career opportunity
information and allows us to confidentially present your qualifica-
tions to those at “decision-making” levels.

Our bulletin, published quarterly, listing available opportunities in
the Systems & Data Processing field is available free of charge and
will be mailed to your home upon your request.

For your free bulletin, without any obligation, circle reader service
card #400. Please USE HOME ADDRESS ONLY!

CONFIDENTIAL
FREE  placement service

If you desire immediate assistance is locating an opportunity con-
sistent with your objectives (professional/financial/geographic),
CALL OR WRITE TODAY. A member of our staff of SYSTEMS &
" EDP SPECIALISTS will reach you by telephone to discuss your
objectives and how we might help you satisfy them. A resume,
or some details of background, will be appreciated.

Remember: Our client firms are located from coast to coast and
assume all expenses (agency fee, interviewing & relocation).

E. W. MOORE

Executive Vice President

CADILLAC ASSOCIATES, INC.*
32 West Randolph St. Chicago, IIl. 60601
(312) 346-9400

*“Where More Executuves Find Their Positions Than Anywhere
Eise in The World."”

NY/NJ/PA/DEL/CONN and other
eastern and national locations

RSVP will provide free employment
counselling and develop and selec-
tively distribute your resume.

Typical openings (not necessarily cur-

rent) include systems programming

(SYSGEN, maintenance) and appli-

® cations for IBM 360 OS/DOS and

Univac.1108 Exec 8/Exec 2; telecom-

munications / teleprocessing / on-line

systems; BTAM/QTAM BOMP/PICS/IMS ABM/orbital analysis/

radar systems; urban/social/transpartation; OR/simulation/model-

ling; minicomputer software and applications; data base design;

operating systems/compilers/data  management; customer engi-

neering; computer and peripheral marketing/sales; COBOL/

FORTRAN/PL-1/Assemblers; manufacturing/ insurance / banking/
brokerage/hospital/ distribution/military.

Call or send resume or rough notes of objectives, salary, location
restrictions, education and experience to either of our offices. Or
check the reader service card for a free sample resume and sample
job descriptions, We will answer all correspondence from U.S.
citizens and permanent residents.

® Howard Levin, Director, RSVP SERVICES, Dept. M, One
Cherry Hill Mall, Suite 714, Cherry Hill, New Jersey 08034,
(609) 667-4488

® Charlie Cooke, Manager, RSVP SERVICES, Dept. M,
Suvite 104, Towle Building, 1777 Walton Road, Blue Bell,
Penna. 19422, (215) 643-5550

RSVP SERVICES

employment agency for computer professionals
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Source EDP Computer
Salary Survey and

Career Planning Guide:

the latest and most comprehensive na-
tionwide salary survey including a look
ahead to 1976, detailed position analy-
ses and strategy in career planning and
development.

Career Comment:

a continuing line on current trends and
events that affect the “people” side of
the computer field.

Both yours from Source EDP, the na-
tion’s largest recruiting firm speC|alvz-
ing solely in the computer field. For
your free copies, write or visit your
nearest Source EDP office. Or circle
the reader inquiry card.
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Oak Brook, 1I. 60521, (312) 323-8980
DALLAS— Paul E. Dittmer, 7701 Stemmons Freeway 75247,
(214) 638-4080
DETROIT— Robert T. Stevens, 24500 Northwestern Highway,
Southfield, Mich. 48075, (313) 352-6520
GREENWICH, CONN.—Edward ). Golden, 9 Benedict Place
06830, (203) 661-3344
LOS ANGELES—Wayne B. Emigh, Suite 1404,
3550 Wilshire Blvd. 90010, 213) 386-5500
MINNEAPOLIS—Fred N. Anderson, 801 Nicollet Mall 55402,
(612) 332-8735
NEW YORK-Charles T. Stern, 600 Third Avenue 10016,
(212) 682-1160
PALO ALTO~—Gordon F. Best, 525 University Ave. 94301,
(415) 328-7155
PHILADELPHIA—George P. Ramming, 1700 Market Street
19103, (215) 665-1717
ST. LOUIS—Robert H. Tvumbul' Suite 207, 130 S. Bemiston,
Clayton, Mo. 63105, (314) 862-3800
SAN FRANCISCO—Richard M. Clark, 111 Pine Street 94111,
(415) 434-2410
UNION, N.J.—Daniei A. Mickel, 2204 Morris Ave. 07083,
(201) 687-8700

Client companies assume our charges.

source <:dp

CIRCLE 405 ON READER CARD



o Communica
Numerlcal Con

178 CIRCLE 83 ON READER CARD DATAMATION



This forum is offered for
readers who want to express
their opinion on any aspect of information

processing. Your contributions are invited.

The Forum

Cassettes —
Latest Growth Market?

The rapld growth of minicomputers and key-to-tape
systems during the late 1960s provided a significant
market for the low-cost reel-to-reel tape unit. But
during the 1970s the digital tape cassette recorder

will take center stage as vast markets open up for
key-to-cassette systems, point-of-sale recording systems,
paper tape replacements and remote data terminals
requiring bulk memory.

History evolves rather than repeats and this is
particularly true of the digital tape recorder. Originally,
the only units available were véery large, very fast and
carried a very big price tag (in excess of $20,000).

In the early '60s, companies like Datamec, Ampex and
Potter brought out smaller, slower-speed tape recorders
in the $10,000 price range to satisfy the needs of
systems people. In 1967, Peripheral Equipment Corp.
(now PERTEC) came along with a $3,000 tape unit’

and a number of other manufacturers followed suit.

The next major evolution is the digital cassette recorder
which will carry a price tag of $300 or less in large
OEM quantities.

- Actually, the computer industry has only taken the
digital cassette seriously for the past three years and,
after evaluating some of the early kludges, many
industry experts seriously doubted if enough perfor-
mance and reliability could be built into a digital
cassette drive to make it suitable for recording and
playback of computer data.

However, during the past year, the digital cassette
recorder has come of age. Tape specnflcatlons have
been standardized. There have been some major
technical breakthroughs in cassette drive design which
make it possible to achieve performance and reliability
on a par with the smaller IBM compatible reel-to-reel
machines. Today, a few mature cassette drive
manufacturers have emerged from the pack, ready to
slug it out for the big pot of gold on the horizon.

Most industry experts agree that the potential market
for digital cassette recorders is enormous. However,
even veteran researchers like Quantum Science and
A. D. Little are having a difficult time projecting the
absolute size of the market on a year-to-year basis
because of the uncertainty of how fast new markets
will 'develop. The growth rates in the various surveys
are similar, but these curves can shift forward or
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Now, edit,splice and
correct tape with
just one,compact,
super-accurate unit.

tape here

ént\

and splice
tape here

Arvey’s 3-in-1 “
Hand Punch & Splicer

Up until now, you’ve probably been editing and
splicing on one unit, and correcting.tape on
another. No longer. With Arvey’s new Hand Punch
and Splicer, you can do all three using any 5 to 8
track paper or mylar punched tape. But there’s
much more to the Arvey Hand Punch and Splicer.

It's really a precision instrument. Extremely °
lightweight and compact. Use it anywhere! It's
easy to use! Makes perfect, effortless cuts every
time. Accurately positioned guide pins hold tape
firmly in place. So each splice is precision perfect,
and complies with BIMA standards. Easy-to-apply,
pre-perforated, self-sticking patches come with
each unit, and work at all code levels. And to

. correct tape, there’s a built-in safety feature.

The punch arm must lock perfectly over tape
before punch can enter. No more torn tape or
wrong punches. .

Efficiency. Perfection. Precision. That's what our
Hand Punch and Splicer is all about. See for

yourself and try the perfect instrument . ..
Arvey’s 3-in-1 Hand Punch and Splicer.

And of course you know about the full Arvey
line of high quality NC Tapes.

arvey corporation @

LAMCOTE DIVISION

3500 N. Kimball Ave., Chicago, lil. 60618. (312) 463-1400
Also: Jersey City, New Jersey, and Los Angeles, Calif.

See us at the IMTS Show, Booth No. 622
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the forum

backward for a year or so. By taking a consensus of the
available studies, it appears that the digital cassette
market will be between $60 and $90 million annually
five years from now, with exact timing dependent on
the introduction of new cassette-oriented products by
the large point-of-sale suppliers. Some of the most

important markets for digital cassette recorders include:

Key-to-cassette systems. Key-to-reel-to-reel tape
systems have already given the old punched card
quite a battering. Key-to-cassette systems, with a much
lower price tag, may well deal a knockout blow to the
punched card and make edp available to even the
smallest businesses.

Point-of-sale-recording systems. Here is an even
bigger potential market for cassettes with such industry
giants as NCR, Friden, General Instrument, TRW Data
Systems, Pitney Bowes, and Olivetti taking dead aim
at every department store, discount house, franchise
chain, supermart, drug store, motel and gas station in
the free world. There is no doubt that digital cassette
recorders will show up by the hundreds of thousands in
point-of-sale and accounting equipment.

Remote data terminals. This is another big potential
market since manufacturers of hard copy teleprinters
and crt terminals are finding that the digital cassette
is an appropriate mate for their products where bulk
storage is needed.

Replacement for punched paper tape. Like the
punched card, the punched paper tape has as many

ADVERTISEMENT

Bell Canada Executive Appointment

LAWRENCE J. O‘KEEFE

Bell Canada announces the appointment of Lawrence J.
O’Keefe as Vice-President (Systems), with responsibility
for the direction and further development of the Company’s
internal business information systems, activities and data
centre operations. Mr. O’Keefe has had extensive experi-
ence in both the hardware and software aspects of com-
puter-based information systems at IBM, the St. Regis
Paper Company, ITT and Faberge Incorporated in New
York City.

lives as the proverbial-cat. Eventually, however, the
digital cassette will make strong inroads into this broad
price-competitive market. :

Right now, the biggest competitor to the digital
cassette in low-cost storage is the 7-inch reel-to-reel
machine. The going price for a 7-inch tape unit is
$1400 to $1600 in quantity. These prices may drop to
$1200 eventually, but won't get below $1000 because
of the necessity to accelerate and control this large
mass of tape.

The Ya-inch cartridge machine is another worthy
contender. IBM, along with others, is seriously
considering this approach. It is logical that the 14"
concept will find a niche in systems where additional
data capacity justifies a much higher price than a
cassette drive. If a 4" machine can be produced
without tension arms, the price could run close to $700
in very large quantities. However, this will still be more
expensive than the Y&’ cassette drive. There appears
to be room for both quarter and eighth-inch devices.
They will compete head-on in some areas, overlap in
others, but in most cases they will find distinct
markets. The cassette, because of its lower price, should
reap the lion's share of the business because its
capacity is more than sufficient to take care of a day’s
typing, a day’s cash register receipts or replace
thousands of punched cards.

Another possible challenger to the digital cassette is
the flexible “floppy” disc, which has the advantage of
fast random access and high transfer rates. However,
since manufacturers of these discs are quoting prices
of $2000 and up, it appears that the flexible disc and
the digital cassette drive will be more complementary
than competitive, just as disc files and reel-to-reel tapes
both have a place in large computer systems.

It appears that the manufacturers who will be most
successful in the digital cassette drive sales race will
be those who stick to simple design, rather than
attempting radical approaches involving belts, pulleys,
clutches and other mechanical nightmares. Some
cassette drive builders like Bell & Howell and Dicom
believe that the tape must be pulled out of the cassette,
using mechanical or vacuum methods. This technique
is unique, but it appears to be an unnecessarily
expensive solution to tape control. Other manufacturers
have taken the same design approach as for reel-to-reel
tape recorders. An example is the Interdyne cassette
drive which uses a DC capstan motor and a pair of
DC reel motors to control tape velocity and tension and
a simple back EMF servo circuit in. place of the
feedback tachometer. The overall result is a digital
cassette drive that uses very few components yet rivals
the reel-to-reel tape recorders for performance. and
reliability.

The big explosion should take place soon. The major
suppliers of point-of-sale equipment are ready to make
major plunges into mass markets. There are scores
of exciting new products in the pipeline which will use
digital cassette drives. It appears that four or five

. cassette recorder manufacturers, at the most, will share

the business. These are the ones who have solved the
problems which broke the back of some 24 suppliers
during the past 24 months. The successful survivors
will offer equipment which:

1. Has high performance and reliability.

2. Has error rates approaching reel-to-reel transports.

3. Causes virtually no down time.

4. s priced below $300 in large OEM quantities.

—Nyal McMullin

Mr. McMullin was one of the
founders of Peripheral Equipment
Corp. and is now a consultant.
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When your computer blugs into an ordi-
nary power line, it has no way to go but
down.

Voltage spikes, dips, flickers, transients
and out-and-out outages mean costly
down time and recoveries. And a loss
of real-time data.

Teledyne Inet ends the “downs” with- .- .”

uninterruptible power — from the most
dependable on-line solid state Uninter-
ruptible Power System in the World. It
never fails to deliver a continuous flow
-of pure, precise AC power, no matter
how many fallures or outages you have

Read up on UPS. Write Teledyne Inet
711 West Knox. Street Gardena, Cali-
fornia 90248 Or phone (213) 327—0913

=

Remember : :
What goes UPS caht go down

’!\‘TELEDYNE INET

PIONEERS IN PRECISE POWER




Our new model
38 series.

Even the most
expensive ASR is

avery inexpensive

$1430.

Just because you need big
machine features, you don’t have
to pay big machine prices.

Not when you've got some
new alternatives: the Teletype®
model 38 series terminals. They
offer a lot of features. For only
a little money.

Prices for an RO model 38 start
as low as $905. KSR model 38
terminals begin at $1168. Even
ASR terminals go for as low as
$1402. And for less than $200,
you can equip any of them with
a built-in, factory-tested modem.

Standard equipment on all
model 38 terminals is a 132-char-
acter printing format on a 15-inch
wide platen. Upper and lower
case is also standard. So is
two-color printing.

Speed? 100 words per minute.
If you need more—up to 2400
wpm—the model 38 interfaces
with the Teletype 4210 magnetic
tape data terminal.

There's more, too. Like
plug-to-plug compatibility with
the model 33. So you can update
your system without changing it.

The new Teletype model 38
series terminals. Where else can
you get so much for so little?

It takes more than manu-
facturing facilities to build the
machines Teletype Corporation
offers. It also takes commitment.
From people who think service is
as important as sales. In terminals
for computers and point-to-point
communications.

That's why we invented
a new name for who we are and
what we make. The computer-
cations people.

TELETYPE

For more information about any Teletype product, write or call: TERMINAL CENTRAL;
Teletype Corporation, Dept. 81N, 5555 Touhy Avenue, Skokie, Illinois 60076. Phone 312/982-2500
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*Prices subject to change without prior notice.

Teletype is a trademark registered in the United States Patent Office.



