

















































































































































































































































































































































































































hardware

Off-line

The communications front-end for
Honeywell equipment featured in
our August issue (p. 127) does not
affect the integrity of the main-
frame, and Honeywell has not
balked at its installation so far,
the manufacturer wishes us to
point out.

Free while they last to Nova 1200
and Digital Computer Controls D-
116 users: a paper data lamp de-
coder template that affixes to the
front panel to provide Systems
programmers with interpretations

of the computer's lamp indicators. .
Contact Digital Computer Controls,
Inc., 12 Industrial Road, Fair-,
field, N.J. 07006, (201) 227-4861.

Microprocessors may have an unex—
pected positive impact on the
utilization of minicomputers says
Dr. William S. Meisel, Manager of
Data Sciences Division of Tech-
nology Service Corp., Santa Monica,
Calif. While microprocessors have
been touted as a threat to minis,
Meisel thinks the micros and the
minis may team up together to take
business away from larger comput-
ers! "In certain dedicated appli-
cations, microprocessors may be
able to absorb a sufficient pre-
processing burden to allow the
main processing to be handled by a
smaller computer,' says Meisel.

Remember the F-111 fighter bomb-
er with its manually movable wing
that allowed it to take off from
short fields (straight wings) and
still exceed Mach 2 when the wings
were swept back? The Grumman Corp.
has improved on the basic concept.
An aerospace computer has been
installed in the F-14 Tomcat
fighter (just now becoming oper-
ational with the Navy) that con-
tinually and. automatically

adjusts the wing settings to op-
timize the performance of the
craft to whatever maneuver the
pilot calls for. Interestingly,

a plane with the same performance
characteristics, but without the
movable wings and ¢computer, would
have weighed 1,700 pounds more
than the F-14, and cost the Navy
$200K more per plane, says Grumman.

Analysis of existing earthquake
computer codes in a form usable by
structural engineers is underway at
Systems, Science & Software, San I
Diego, under a contract from the
National Science Foundation.
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Computerized Filing

One day, all our office files, including
paper files, card files, tape and film
files, will be on-line, and the System
5000 is one of the most serious at-
tempts to come up with such a system
to date. Up to 32 users can be access-
ing the 5000, simultaneously creating,
modifying, and interrogating infor-
mation files through microprocessor-
equipped crt terminals that perform
the users’ commands. One of the sys-
tem’s best features will probably hold
down rapid market acceptance: all
software - will - be - generated by the
manufacturer, and the user won’t be
able to- “get his hands. on .it” (i.e.,
clobber the logic). The. initial applica-

‘tions discussed are accounts payable,

purchase orders, blueprint record files,
bank customer (ppA) files, and bad
debts. Next up are BoMP, manufactur-

"ing inventory control, job shop man-

agement, and product distribution
routing. ’

Instead of a high-level user lan-
guage, the user uses commands such as
“Ur” for update record. The micropro-

cessor, in conjunction with -a 64K

word minicomputer and disc file, can
then access up to 140 information files
containing as much as-a million rec-
ords. A maximum of 11 files can be

open at any one time, but only one

particular file is open to a‘user at a
time, making file ‘'mergers difficult at
best; but the types of files mentioned in
the first software releases are seldom
merged anyway. A 25-megabyte disc

drive is standard, as is a tape drive for

data logging and control, and security

- features to control access to sensitive

files—a good idea. Hard copy printers
are available for the terminals.

The developers are the first to admit
that the 5000 will have some initial
image problems, trying to be all things
to all people. But they are willing to

listen to suggestions for specific soft-
ware and hardware capabilities to
make the system cost effective in spe-
cific applications. A typical system,
consisting of a minicomputer con-
troller, disc, and two operator stations
rents for $1,878/month on a three-
year lease, or can be purchased for
$84,450. INFOREX, INC., Burlington,
Mass.

FOR DATA CIRCLE 271°ON READER CARD

Multiprocessor Systems
Burroughs, which has offered multi-

processor machines for years, has
added a new top of the line model
oriented toward very large scale scien-
tific and- commercial applications. The
7700 looks big enough to be a descen-
dant of the Illiac 1V, but Burroughs

spokesman say that, if anything, the
Illiac IV was designed after the B 6700
and B 7700 models. Some heritage.
‘Essentially, the four models of the
7700 are upgraded processors from
the previous 7700 models. One starts
to build on one cpu and on one I/0
processor with 24 channels. From
there, there’s a choice of a multipro-
cessor model 7760 with two 1/0 pro-
cessors, each with 24 channels; a triple
processor, two 1/:©0 model 7770; and
the 7780 with four cpu’s and two 1/0
processors. All model changes can be
accomplished on-site up to and includ-
ing an eight cpu machine for which
there’s no model number yet. The basic
architecture of the machine remains
48-bit words, but there are byte-
oriented instructions. The memory
sizes go up to 6,291,456 bytes on the
series, with memory interleaving tech-
niques yielding effective access times
on the order of 88.5 nsec. The pro-
cessors have small cache memories (6
kilobytes) that run at an effective rate
of 42 nsec per byte. In this cache
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With a family of computer peripherals that read store,
print, and display data.

Peripherals that perform with a wide range of computer and
minicomputer systems, in a broad spectrum of applications,
and in environments that vary from supermarkets to factories.

Okidata peripherals are working today for OEM firms
and end users throughout the world.

And they’re ready now . .. to work for you.

Okidata Corporation
QIDATA 7 cainer e
: Moorestown, NJ 08057
Tel: 609/235/2600

TWX:710/897/0792
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memory are held program units that
are segmented by logical unit (entire
subroutine or program nucleus) as op-
posed to having a fixed page size, a la
1BM. Some new instructions have been
added, mostly vector mode operators,
and others have been modified to take
better advantage of the 7700’s inherent
speed. Burroughs can now boast that
they have a product line ranging from
the equivalent of a 370/135 through a
370/ 168 that is completely object code
compatible. The machines are high-
level language computers (you can’t
even obtain the assembly language!)
that support COBOL, ALGOL, FORTRAN,
pL/1, BaAsic, and APL. A starter set
7750, with 250,000 48-bit words
(about equal to 1.5 megabytes), eight
tape drives, a billion bytes of disc stor-
age, and data communications features
lists for $3,760,000, or $80K/month
on straight rental. The new models are
available for immediate delivery. BUR-
ROUGHS CORP., Detroit, Mich.

FOR DATA CIRCLE 276 ON READER CARD

Two Terminals
IBM’s recent terminal announcements

have really been good for users (its
users, anyway) because they all can
use a common communication tech-
nique, sDLC, synchronous data link
control. The 3767 communications
terminal and the 3770 data communi-
cations terminals are no exception.
While the 3767 can work with start-
stop communication lines, and the
3770 can use bisynchronous com-
munication lines, it’s clear that 1BM’s
plan is to get most, if not all, its termi-
nals talking the same language with

common protocols, which benefits
practically everybody.

The. 3767 is basically a high-speed
keyboard/ printer terminal for interac-
tive applications. It uses a bidirectional
matrix printer with speeds of 40 and
80 cps. A 512-byte buffer is optional
on the 40-cps unit (standard on the
higher-speed model) to allow editing
of data before it is transmitted. Several
other interesting options include an off-

November, 1974

line calculator package that can do
such complex computation as square
root, logarithmic, and trigonometric
functions; and a security key/lock and
magnetic stripe card reader to control
access to the terminal and its associated
computer. The 3767 operates at up to
2,400 baud to 370 models 115 through
168 equipped with vs or vM operating
systems. Basic 3767s rent for $189/
month and go up to $336/month.

The 3770 essentially uses the 3767 as
a component in a larger system capable

of handling various combinations of
peripherals such as floppy discs, card
readers and punches, and has two 256-
byte buffer memories for temporarily
storing keyed data. The largest model
of the 3770, the 3775, can have two
flexible disc drives and a 120 lpm belt
printer instead of the 80-cps unit. Basic
3770 models rent for $268, and can be
expanded with various peripheral com-
binations up to $786. 1BM CORP.,
White Plains, N.Y.

FOR DATA CIRCLE 277 ON READER CARD
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New Minicomputer Line

One of the best kept secrets in the
rumor-filled minicomputer industry
was that Data General had been refin-
ing the architecture of a new line of
minis for the past several years. The
new series, called the Eclipse-line, is
clearly revolutionary in.the minicom-
puter. Such features as cache memo-
ries and substantial built-in error cor-
rection mechanisms promise users and
systems designers both increased per-
formance and reliability.

As in the Nova series, the Eclipse
series is basically 16-bit design, but
when ordered with error checking and
correcting (ERcc) core and semicon-
ductor memories, the memory word
lengths are actually 21-bits. A hard-
ware encoder uses the extra five bits to
make an arithmetic computation on
the 16 data bits when they are written
into memory, and again when they are
read out. If the encoder detects a dis-
agreement on read-out, an error code
is automatically generated that speci-
fies where the error is, and the memory
corrects it.

There are two models in the initial
Eclipse announcement. The S/100 is
an oem version capable of addressing
64K bytes (32K words.) The S/200 is
a larger model for use by system build-
ers or sophisticated end users. This
model can address up to 256K bytes of
memory.

The memory offerings are probably

the most interesting features of the
Eclipse line. Standard core, error cor-
recting core, standard semiconductor,
and error correcting semiconductor
memories are offered, the former with
800 nsec cycle times, and the latter
with 700 nsec performance. The two
types of memories can be mixed on the
system. The 16K byte semiconductor
memories come with a 16-word array
of 200 nsec bipolar memory that will
“usually” hold the next portion of data
the cpu desires. If the data is not in the
cache, the location is loaded from
main memory; the cache is purged and
loaded with the addressed word plus
the data from the three adjacent mem-
ory locations—very much like 370/
155 and 165 systems, but on a smaller
scale. An added feature is that the
memory chunks can be interleaved,
which boosts any memory comple-
ment’s apparent performance by as
much as 45%.

Available in February, an S/100
with 32K bytes of standard core is
$9,200, $11,200 with error correcting
core; $10,700 with standard semicon-
ductor, and $12,700 with error correc-
tion logic. An S/200 system with 32K
bytes of error correcting semiconduc-
tor memory is $22,300, with corre-
spondingly lower prices for the other
memory choices. DATA GENERAL CORP.,
Southboro, Mass.

FOR DATA CIRCLE 270 ON READER CARD
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COMMUNICATIONS
PRINTER

The line printer
for the long run

Here's the line printer for your
remote terminal printing needs. Use it on-line
as areceive-only printer...use it off-line for

high volume batch printing.
It’s super reliable. Drive it just as hard

as you want. This printer’s designed for
printruns measured in hours, not minutes.
It’s loaded with data processing
features. 125 or 200 lines per minute.
Multiple copies. 132 columns. Consistent
print quality. Straight lines all the time.
Easy to integrate interfaces. A 1200
Baud RS-232-C “Teletype® format”
buffered version. A 1200 to 9600 Baud
RS-232-C or current loop minicomputer
serial output version. Or a family of plug
compatible interfaces for minicomputers
and printer emulators.
If your data volume is outpacing your data out-
put, step up to Tally’s super reliable communications

printer.

For all the details, write or call Tally Corporation,
8301 So. 180th Street, Kent, Washington 98031.
Phone (206) 251'5643. ®Registered Trademark of Teletype Corporation.

TALLY
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Microfiche Reader

The Mini-Reader weighs only two
pounds, costs only $25, and is powered
with either a standard 110v wall outlet
or a 12-volt cigarette lighter attach-
ment ($5 extra) which should make it

REAL TINE SYSTEMS e

dSsentbatt of Bonr 8 1

popular with microfilm users. The
reader is billed as accepting every type
of microfiche. NATIONAL MICROSALES,
Stratford, Conn.

FOR DATA CIRCLE 286 ON READER CARD

Small Biz System )

The Datasystem-535 is the smallest
member of DEC’s pDP-11 based busi-
ness computing systems. The standard
system comes with 96K bytes, two 2.4
megabyte discs, the cTs-500/E com-
mercial time-sharing software package,
a DEC-writer terminal and provisions
for the addition of up to three addi-
tional terminals. It will also support a
300 Ipm printer, a mag tape unit, and
2780-compatible communications. The
$54K price seems like a good one.
There isn’t any direct applications soft-
ware support, but the system is really
oriented toward large corporations

with their own programming staffs and
systems assemblers planning to invade
the small business market. DIGITAL
EQUIPMENT CORP., Maynard, Mass.
FOR DATA CIRCLE 285 ON READER CARD
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Fastest Microcomputers
The 3000 series of all-bipolar Ls1 com-

puter circuits is every bit as significant
as the mos products Intel introduced
several years ago, and that are now
found in hundreds of different types of
products. The 3000 product line solves
about the only problem the mMos prod-
ucts had: they were inherently limited
to relatively low-speed processing,
which limited their applicability.

Nothing slow about the 3000 stuff,
however. It can be made to run as fast
as 8 million microcycles per second.
For simple instructions such as adds or
subtracts, which might require six or
seven cycles, the throughput of the
3000 is still over one million instruc-
tions per second. The term microcycles
refers to the actual clock cycle of the
circuitry, with from one to a large
number of cycles typically required to
accomplish an actual instruction.

The 3000 series basically consists of

a central processing element (cPE) and -

a microprogram control unit (McU).
Each cPE is a 2-bit-wide slice of a
computer. One simply adds cPEs to
create the word length of your choice.
The mcu is responsible for selecting
designer-encoded instructions from the
3000’s memory, chips.

The primary markets for the 3000
series” will be all the minicomputer
manufacturers, where Intel will try to
coax them into abandoning such famil-
iar forms of logic as TTL. (transistor-
transistor logic), an industry staple for
years. For these manufacturers, the
cost of the Mcu and eight cPE compo-
nents (sufficient to build one 16-bit
mini) is under $200-in quantities of
100. For system development work,
Intel supplies a kit containing design
information and all the LsI blocks and
microprogram memory circuits needed
to build a large, complex system. The
kits cost $720 each. This development,
at these prices, will almost certainly
lead to end user products that are
cheaper, more reliable, and smaller

_than anything our industry has wit-

nessed up to now. INTEL CORP., Santa
Clara, Calif.
FOR DATA CIRCLE 272 ON READER CARD

System/3 Model 8
The System/3 Model 8 is the maverick

of the Munchkin machines as it does
not support.card 1/0. The new model
can be used for batch processing using
a directly-attached 3741 data entry sta-
tion, or for on-line processing by at-
taching a 3270 intelligent terminal for
data entry and inquiry. The memory
sizes for the new machine range be-
tween 16 and 64 kilobytes in four con-
figurations that run at the same speed
and the same instruction times as the

DIGITAL PLOTTER
1800 STEPS PER SECOND
O Three automatically se-

lectable colored pens.

O 1800 increments per
second continuous speed
at 0.0025" step size.

[0 36" wide — can do the job
of many larger, more ex-
pensive flat beds.

MTR-4
MAG TAPE READER

7 or 9 TRACK 800 BPI
Automatic block search —
forward and reverse.

O Hardware vector genera-
tor — cuts computer time
significantly.

O Buffered Mag tape reader.

heWSit=En
instrument

OIVISION OF BAUSCH & LOMS @
R DER
PANY

1 Houston Sq., (at 8500 Cameron Rd.), Austin, Tx. 78753
(512) 837-2820 TWX 910-874-2022
Rochesterlaan 6 8240 Gistel ~ Belgium
European Office Telephone 059-27445  Telex BAUSCH 19399

ogd
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'WE WEREN’T THE FIRST WITH COM.




BUT NOW WE’RE ONE OF THE BEST.

At Bell & Howell, we just You get the backing of COM plus Serv1ce plus

acquired a proven, well-known * Bell & Howell natlonal sales  Software plus Hardware——all

COM unit. We can now offer and service. from Bell & Howell.

you a total microfilm package And you can ﬁll all your ~ Now's the time to wrlte o

we consider second to none. ~ other microfilm needs from our ~ call so we can prove our total
You get a recognized COM  range of imaginative software capablhty in mi rofllm

unit that interfaces with major = and reliable microfilm readers c1074.BELL & HOWELL COMPAN

mainframe computers. designed for COM. ~  AllRighsReserved.

WE MAKE MICROFILM MEAN BUSINESS

BUSII‘IESS EQUIPMENT GRDUF‘
6800 McCormick Road Chicago; lllinois 60645 .

¥ BeLLeHOwELL
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larger model 10. Another new wrinkle
on this particular model is an inte-
grated communications adapter which
permits one remote and two local com-
munications lines to be connected. The
model 8 also supports bisynchronous
transmissions.

Another major feature missing from
the model 8 is support of the large disc
units (5445s) that model 10 users have
come to know and love, but the 8 is
obviously intended to come into instal-
lations  and applications that won’t re-
quire one for some time. By that time
1BM might offer 5445s on the 8. A 16K
system with a 4.9 megabyte 5444 disc,
2741 work station, and 200 lpm

printef comes in at $1,849/month, or
$72,075 on purchase. First delivery is
June, 1975.

IBM also announced that the largest

System/ 3, the model 15, can now han-
dle the 3340 disc subsystem, offering
users up to 164 megabytes of on-line
storage—roughly twice the maximum
capacity of 5445 configurations. First
delivery of this feature is also next
June. 1BM corp., Atlanta, Ga.

FOR DATA CIRCLE 273 ON READER CARD

Small-scale Systems
With the software problems of the

original 3000 announcement solved,
Hewlett-Packard has brought out four
new models, called the 3000 cX scrics,
to do battle with competition such as
DEC’s DataSystem offerings. With ad-
vanced features like virtual memory,
stack architecture, and a new version
of the operating executive called
MPE/C, the cX looks like an able com-
petitor. H-P has demonstrated simul-
taneous processing in batch, remote
batch, time-sharing, and real-time
modes to users, who can choose from
FORTRAN, BASIC (compiler and inter-
preter), RPG, COBOL, and an ALGoOL-like
assembler called spL, for processing.
Additionally, the 3000 systems have
been outfitted with decimal arithmetic

-and 1/0 spooling features to better

equip them for business processing.
There are four models. The 50cx
comprises a 96K processor, 5-mega-
byte disc, 800-bpi tape unit, console,
and 16-port terminal controller. In-
cluded in the $99,500 price are the
operating system, basic utility software
such as a text editor, SORT/ MERGE, and
the spL language.
- The 100cx adds a 600-cpm reader,
200-lpm matrix printer, and doubles
the disc storage to 10 megabytes. This
configuration is priced at $129,500.
Options include FORTRAN Iv with ex-

E %

tended precision floating point instruc-
tions, RPG and decimal arithmetic, a
full Basic compiler, and a BASIC inter-
preter for time-sharing users.

The 200cx is a 128K cpu model

Practically ali tape and
disk errors are caused by
self generated contamina-
tion. 90% can be elimi-
nated by routine cleaning
and testing. It’s that
simple.

With tape and disk main-
tenance, backups and
retries are avoided,
throughput is boosted;

Computers
can'tread dirt.

tion can be cut by thou-
sands of dollars each year.

Kybe's cleaners, testers
and certifiers pay their
own way by keeping disks
and tapes at peak operat-
ing efficiency. Kybe was
the first in tape mainte-
nance and is the world’s
largest. For details contact:

the risk of equipment
damage is reduced. The Kjv

KYBE

cost of computer time for
omputertimefor |gle

KYBE CORPORATION

132 Calvary Street, Waltham, Mass. 02154
Tel. (617) 899-0012; Telex 94-0179

- WANTED!
aeneral agency
or diskettes
or Scandinavia

We are one of the biggest
service-bureaus in Sweden and
are first with the installation
of IBM system 3740.

Our organization is well-

Sales Offices

Boston—(617) 899-0012
Chicago—(312) 658-7391
Houston— (7132 524-3111

Los Angeles —(213) 980-8365
New York—(212) 594-9273
Wash, DC.—(703) 527-2292
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known to computer users in
Scandinavia and more than a
100 customers are weekly served
by our registration center.

For further information please contact:

maimo datacenter ab
S. Tullgatan 3 S-21140 Malmo, Sweden
Phone 040/78465 or 78470
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There's no such
thing as too

many good ideas.

We want yours.

We're in the business of making computers work
smarter. And that takes a lot of bright ideas. We've
had a lot of them ourselves. Our product line shows it.

But we’re big enough to realize that other people
have good ideas, too. And we’re always in the mar-
ket for ideas, no matter where they come from.

What we’re looking for is systems software that
complements or extends our current line: UCC
ONE—-TAPE MANAGEMENT SOFTWARE; UCC
TWO—-DOS UNDER OS; UCC TEN—DATA DIC-
TIONARY/MANAGER; and UCC FIFTEEN-—
RESTART. MANAGEMENT SYSTEM. It should

solve a significant and common problem, enhancing

IBM OS or OS/VS operations. Its performance

should be fully tested and documented.

‘Maybe you're sitting on a product idea like this
but, for some reason, haven’t considered selling it
to a company that can develop and market it. Maybe
it's time you did because, if it's what we’re looking
for, we can make it worth your while. Really worth
your while.

Just pick up a phone and call Ken Beene at
(214) 637-5010.

ucce

UNIVERSITY COMPUTING COMPANY
7200 Stemmons Freeway ¢ P.O. Box 47911 « Dallas, Texas 75247
A Wyly Company
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AN
GO=0

Get:
Swift:
Delivery

Trendata manufactures
highest-quality direct re-
placements for IBM 2741
and 2740-1 terminals. Fully
IBM-compatible, with en-
hanced performance at
lower cost. Delivery in only
30 days.

*Rugged reliability, plus first-
class service nationwide.

*Full range of modems and
couplers.

*Furniture-style work stations for
maximum comfort and effi-
ciency.

* Complete choice of options.

Trendata—the terminal people.

: Wﬁte~of gﬁall'fbt' full infbr’méti'm:l.‘ :

CAn Appl/ed Magnet/cs Campanyr

g 610 Palomar Avenue ® P.O. Box 5060
Sunnyvale CA 94086 (415) 732 1790
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with a 2-megabyte swapping disc and
47 megabytes of disc file storage. The
price is $171K. Options include coBoL,
real-time data acquisition capability,
and data base management software.

The flagship of the line is the 300cx
—which sounds more like the name of
a motorcycle. The principal difference
between the 300 and the 200 is a 1250-
Ipm printer and combination card
reader/ punch. This system is priced at
$203,500.

One of the 3000 cx series’ best fea-
tures is its ability to communicate at
high speeds to other manufacturers’
equipment, acting as an BM 2780/
3780 terminal, or to other 3000 mem-
bers. This capability will insure its con-
sideration for networking applications.
First units of the 3000 cx family go to
the field in the first quarter of next
year. HEWLETT-PACKARD co., Palo
Alto, Calif.

FOR DATA CIRCLE 290 ON READER CARD

SystemlliCrt
The manufacturer of the System III

competitor to 1BM’s System/3 has de-
veloped a crt terminal that functions as
a second workstation simultaneously
with the master video console. The
auxiliary terminal functions in the
foreground mode of the dual-partition
system, allowing one function to be
run from the master console (such as
batch stream processing), and another
application to be controlled from the
auxiliary. The subsystem, including
crt, keyboard, interface, cables, and
support software is priced at $4,325.
LOCKHEED ELECTRONICS COMPANY,
INC., Los Angeles, Calif.

FOR DATA CIRCLE 281 ON READER CARD

Faster Mini Fortran
A combination hardware/software

package is offered Data General Corp.
Nova mini users that is said to endow
any Nova model with FORTRAN 1v per-
formance on the order of Data Gen-
eral’s FORTRAN 5 offering. A floating-
point processor is the key, replacing
software subroutine calls with hard-
ware execution of floating-point real
and complex arithmetic. A single- or
double-precision REAL add is per-
formed in 6.7 usec. The processor is
priced at $4,500, and the supporting
software is $500. FLOATING POINT SYS-
TEMS, INC,, Portland, Ore.

FOR DATA CIRCLE 282 ON READER CARD

Variable Font Printer
The 101S is another variation of the

wildly successful 165 cps serial printer.
This particular model’s claim to fame
is that it is capable of printing alpha-

numeric characters in any size across
132 columns of multi-form stock. The
larger letter, numbers, and bar coding
are especially suited for materials han-

dling and warehouse system applica-
tions across many industries. Charac-
ters larger than the standard one-tenth
inch are formed by assembling charac-
ter sections or segments to make up
any desired character under the con-
trol of a software routine. The 101S is
priced at $4,495 and is in production.
CENTRONICS DATA COMPUTER CORP.,
Hudson, N.H.

. FOR DATA CIRCLE 283 ON READER CARD

Nova Communications
A programmable interface for Data

General Nova computers allows up to
eight data terminals or computers with
varying baud rates or code structures
to communicate directly with the mini.
Transmit and receive rates are indi-
vidually software programmable from
six to 12,800 baud. The McpI-1 is
compatible with Rs-232 modems, and
features unattended send/receive op-
eration. The 15 x 15-inch pc board
slips into the Nova and uses the exist-
ing power supply. In quantities of 25
it’s priced at $2,110/each. METRODATA
CORP., Seattle, Wash.

FOR DATA CIRCLE 280 ON READER CARD

Mid-size System

While perhaps not quite as exciting as
the very large-scale B 7700 processor
Burroughs recently announced (also
featured in this section), the B 4790 is
the newest offering in the manufac-
turer’s bread and butter line-up, a me-
dium-scale computer renting in the
range of $25-90K per month. Current
model 4700 users can think of the
machine as having double the process-
ing speed, due to memories that are
twice as big and twice as fast as the
4700, with double the transfer rates on
twice the number of 1/0 channels, 40.
The byte-oriented machine pulls two
bytes each 250 nsec from bipolar
memory, and even has time left over to
do error detection/correction checks
on incoming information. A new,
stronger 1/0 channel called the type B
is capable of fetching one byte every
cpu cycle, yielding an aggregate chan-

DATAMATION



Progress Report:

IT’S THE THINGS
THAT ARE DIFFERENT

370/STOR 145

THAT MAKE THIS MEMORY

SO SUCCESSFUL.

370/STOR 145 is an expansion memory for IBM 3145 processors. Inless than a year, it has
become the dominant product in its market. Why? For one thing, security. Model 3145 users
know Cambridge is the only independent supplier that designs, manufactures, sells and
services the systems we install. For another, performance. 370/STOR 145 is different from
any other 3145 add-on memory; and it is these differences that make it attractive.

For example:

370/5TOR
MEMORY
SECTOR

370/s70R
MEMORY

Keeps Running

37015T0R
%‘m-

UNIQUE
MEMORY
PROTECTION

370/STOR 145 detects and
corrects all single-bit errors,
and detects multi-bit errors.
Sodoother 145 memories.

ANY 3145 CPU

PATCH
DECK

FLOPPY
DISK

ADD UP TO 2MB
of 370/STOR

NO

CPU
ALTERATION
370/STOR 145 installs
directly to your 3145 proc-

.essor. No wiring changes. No
model changes when you

NO FLOPPY
DISK
MODIFICATION

A user can add 370/STOR
145 memory, in any size
increment, without tamper-
ing with the console file.

No patch decks are required, expand memory beyond Soto be different we add a

ever. So what happens on your current model’s capac-  reconfiguration switch to

your “floppy disk ”isbetween ity. That means Cambridge letyou dial out failed 370/

you and IBM. Cambridge can increase your model STOR memory, plus an off-

doesn’t get involved. 3145 memory to a full two line switch to dial out failed
megabyte capacity without IBM memory. Either way,
any CPU alteration. you keep running.

CAMBRIDGE.

A good place to put your information.

[
m Cambridge Memories, Inc. 12 Crosby Drive, Bedford, Mass. 01730 (617) 271-6400

370/5TOR
MEMORY

CONTROL
STORAGE

RESIDENT
MEMORY

HIGHEST
MEMORY

ADDRESSING

EvenIBM must change

- address lines when you add j

its memory. But not
Cambridge. 370/STOR 145
isdirectly addressable up to
2048K without any change.
It floats on top of any IBM
address level. That’s the
secret of our modular expan-
sion, lack of CPU alteration,
and freedom from console
file tampering.

Contact our sales offices for further information: Boston (617) 271-6400 * Hartford (203) 633-8714 ¢ Philadelphia (215) 295-1186 * Columbus. O.
(614)459-0154 » Kansas City (9131 371-3352 » Atlanta (404) 252-1382 ¢ San Francisco (415) 692-4806 * New York City (2011947-0184 » Rochester
(716)637-2229 * Chicago (312) 449-5260 * Detroit (313)557-4080 « Washington. D.C. (301)657-9015/6 » Dallas (214) 231-4804 * Los Angeles

(213)822-1166 * Charlotte, N.C. (704) 568-1787.

November, 1974

CIRCLE 52 ON READER CARD

143



makes more kinds of

microfiche duplicators

than anybody.

There are no easy answers; no
one or even two microfiche dupli-
cators are right for everybody.

So we make six. They vary
in speed, type of input, kind of

process and degree of automation.

They are alike only in the high
quality of duplicates they deliver;
sleek functional appearance; and
in easy, pushbutton operation.
All fit right into any office
environment.

Plus, any Bruning microfiche
duplicator can be linked with an
optional automatic collator to
deliver either collated or sepa-
rated sets in order of master input.

All Bruning microfiche dupli-
cators produce cut microfiche to
meet or exceed all industry
standards —from either cut or
roll master input.

OP-40/80

Bruning’s OP 40 uses diazo film
to deliver up to 720 cut fiche per
hour from cut masters

OP-47/88

Bruning’s OP 47 delivers up to
900 cut fiche per hour from fiche
masters using vesicular film.

OP-48/88

Bruning’s OP 48 uses vesicular
film to deliver up to 900 cut
fiche per hour from cut or roll
masters.

OP-49/88

Bruning’s OP 49 delivers up to
750 cut diazo fiche per hour from
cut or roll masters.

Two new additions to our
family:

OP-50/80

Bruning’s OP 50 delivers cut

diazo fiche at the remarkable rate

in excess of 1400 per hour from
cut masters.”

OP-59/88

Bruning’s OP 59 uses diazo film
todeliver in excess of 1400 cut
fiche per hour from cut or roll
masters.

We got to be number one in
microfiche duplication by meet-
ing or exceeding your needs.
Now, we're working on
tomorrow’s needs.

Call 800-447-4700 toll-free

(in Illinois call 800-322-4400) to
get the whole story. Or write
Bruning, 1834 Walden Office
Square, Schaumburg, I11. 60172.

THE BOLD FORCE
IN MIGROGRAPHIGS'

WHY DOTHEY ITS WhHATS
ALl FOOK AHKE ? INSIDE THAT"
s J/ COUNTS.

ADDRESSOGRAPH MULTIGRAPH
®

BRUNING DIVISION
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hardware

nel rate of 8 megabytes/second, which
would seem adequate. Memory sizes
range from 300,000 to 600,000 bytes.
A new systems and communications
processor with its own memory (8-
96K) can be expanded to handle up to
32 communication lines running at
9600 baud. Up to eight B 774s can be
attached to the B 4790, and the new
commo processor also hooks to the B
2700, 3700, and 4700 mainframes. A
16K unit for supporting 4 asyn-
chronous 9600 baud lines rents for
$950/month and sells for $42K. A
basic B 4790 computer computer with
300,000 bytes of memory, file protect
memory, and 16 1/0 channels rents for
approximately $25K/month. First de-
liveries will be about this time
next year. BURROUGHS CORP., Detroit,
Mich.
FOR DATA CIRCLE 274 ON READER CARD

Crt Terminal
The Uniscope 200 might have the

clearest character display in the indus-
try, which should ease operator eye
strain and possibly reduce errors. It is

available in 24 line by 64-character
and 24 line by 80-character versions.
Each 7 x 9 dot matrix character ap-
pears unusually well defined on the
green phosphor screen. A magnetic

e

tape cassette unit, capable of storing
1.4 million characters is optional, as is
a 30-cps hard copy output device. The
Uniscope 200 sells for $4,128 and
rents for $121/month. It is compatible
with the earlier model 100 Uniscope.
UNIVAC, Blue Bell, Pa.

FOR DATA CIRCLE 284 ON READER CARD

Card Reader
This manufacturer, which has an en-

viable record of ‘building good low-
speed card readers, has now introduced
a 1,200 card per minute reader with

large input and output hoppers that
should be just.what large computer
centers need. The ‘M6000 features a
6,000 card capacity input hopper, and
two 8,500 card output hoppers. It’s
only offeted to oem’s now (at $10,-
450), but there must be a number of
end users that could use the large
hopper sizes—especially if the unit is
as reliable as previous offerings from
the firm. DOCUMATION INC., Mel-
bourne, Fla.

FOR DATA CIRCLE 287 ON READER CARD

System/3 Peripherals

This manufacturer’s line of 96-column
card peripherals can now be attached
on-line to 1BM System/3 Model 6 com-
puters, allowing users to input cards at
300 cpm and punch them at 120 cpm,
much faster than the stock 1BM 5496
data recorder. The on-line data re-
corder rents for $245/month and sells
for $9,500, with monthly maintenance
of $68.

FOR DATA CIRCLE 288 ON READER CARD

The model 1070 Data Reporter is a
100 cps serial printer that can be used
to print listings of all data transmitted
or received through the manufacturers

Utlllzatlon '
e Evaluator) is like
 ascriptto a successful
: L}Broadway play It helps

'"«You get clear concise reports

to makey systém performer
their best.
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our computer system scrlpt

féend the coupon below to Boole

& Babbage Inc,, 850 Stewart
L ‘Drivé Sunnyvale, CA 94086.
Or call us at 408 735 9550 :

1y .
bombed in Boston. Please send
__+me information today on CUE so
| can get ready for Broadway..
CUE is available for OS and VS
on 1BM 360/370 '

o
.I‘.O....‘......"
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LOMPUTER
PLOTTING

Model 1653

A high speed, 22 inch recorder de-
signed to operate on-line to scienti-
fic and general purpose computers
in graphic output applications.

® Plug-to-plug compatibility (hard-
ware and software) with all stan-
dard 300 steps/sec. plotters used
in the computer field (CAL-
COMP and COMPLOT).
Z-fold paper (367 ft. long) fold-
ing conveniently into notebook
size.
0.01 inch step (0.25 mm option-
al) with 300 steps/sec. operation.
‘Single step resolution with one
step repeatability.
Pen point exposure for manually
setting origin,
Simple control panel layout with
single function switch.
Integral chromed steel stand with
paper storage.

PRICE: $3,300.00

artronix

]
INSTRUMENTATION

1314 Hanley Industrial Court, St. Louis, Mo. 63144
(314) 968-4740 .

CIRCLE 90 ON READER CARD
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hardware

96-column card gear to generate card-
based reports, lists, labels, and other
output not worthy of the System/3’s
cpu time. The reporter rents for $130-
205 per month depending on model
(80 or 132 print positions) and length

of lease. DECISION DATA COMPUTER .

corp., Horsham, Pa.
FOR DATA CIRCLE 289 ON READER CARD

Order Entry System
The sPIRIT system marks a change in

the manner NCR has previously mar-
keted its systems. Based on a 1.2 usec
16-bit mini related to the controller
that first showed up on its point-of-sale
systems, SPIRIT (Sales Processing In-
teractive Real-Time Inventory Tech-
nique) is the first of a line of dedicated
application systems that will be offered
to very specific, though very large,
markets. Complete turnkey software
packages are in the final stages of
checkout that will permit SPIRIT to per-
form order entry and registration, in-
voicing, shipping and inventory con-

" trol functions for smaller wholesalers,

distributors, and manufacturing com-
panies.

The system is organized around five
master files: an inventory master file, a
customer master file, a vendor master
file, a discount matrix file, and an
order status file. These files are con-
tinually updated as information is en-
tered during the course of the business
day. Management thus has access to
up-to-the-minute customer account

records and order and inventory status.
The day’s on-line transaction history
can be combined with off-line runs to

generate other common business re-
ports such as accounts payable, ac-
counts receivable, and'general ledger
reports. Flash reports are automatical-
ly generated that are a resumé of the
day’s business.

The 32K mini (expandable to
64K), a 9.8 megabyte disc unit, card
reader, and line printer (choice of 125,
200, or 300 Ipm models), and one crt
terminal is priced at $39,750 and rents

for $1,285/month. SPIRIT goes to first
customers in the first quarter of next
year. NCR, Dayton, Ohio.

FOR DATA CIRCLE 275 ON READER CARD

Crt Terminal
We're told the 2640A wasn’t named

after its price ($2,640 for six units),
but it wouldn’t have been a bad idea:
the microprogrammed terminals ap-
pear to offer a lot of powerful features
at a very low price. A 5 x 10-inch crt
screen is used (the manufacturer saw
AT&T’s Dataspeed 40 and liked it) as
the heart of the system, organized as
24 lines of 80 7 x 9 dot matrix charac-
ters displayed in a 9 x 15 character
cell, which aids resolution. More than
400 lines of data can be viewed 24

b A A

P e '
dodh A4 !:
f}llilﬁl‘fﬁ,,,{"'

lines at a time by scrolling the 2640.
Other features include self testing,
plug-in character sets, dynamically allo-
cated memory, inverse video, protected
fields, etc. Having seen the terminal
demonstrated, it doesn’t seem like the
vendor has left any conceivable option
out of the ‘order specification book.
The interface is rRs-232c at switch se-
lectable rates up to 2400 baud. First
units go to the field during the first
quatter of 1975. HEWLETT-PACKARD
co., Palo Alto, Calif.

FOR DATA CIRCLE 278 ON READER CARD

Designers’ Interface

The MDB-11C general-purpose inter-
face module is offered as an alternative
to Digital Equipment’s DR11C or
M105/782/786 product combina-
tions. It allows system designers to in-
terface virtually any peripheral to the
ppP-11 Unibus, the developers claim.
The module has 16 available device
address selects; four selectable inter-
rupt control levels; two 16-bit 1/0 reg-
isters; a selectable control/status bit;
and 20 wirewrap positions available
for the engineer’s particular logic, ca-
pable of handling 14-, 16-, 24-, or 40-
pin devices. The price is $390. MDB
SYSTEMS, INC., Orange, Calif.

FOR DATA CIRCLE 291 ON READER CARD O
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AN INDEPENDENT
EVALUATION SERVICE
WROTE THIS AD:

"System Ten by Singer is a small-

“In a world where the relationship to-medium scale business
between operating system computer used both by small busi-
software and hardware is finally nesses that do not need or cannot
being understood and developed, afford large computers, and by
Singer has produced an operating- very large organizations with scat-
system-less computer that not : tered work locations needing a
only is selling very well, but has an network of on-site terminals to

impressive array of customers. provide input to larger computers.”

“The simple message is: If you
want to run programs of equal
priority, or remote processing, or

with a remote job entry terminal, “What characterizes the system in
there probably is no system better , almost all cases is its compara-
able to give equal weight tively modest cost and its flexibility
to all jobs.” and ease of operation.”

""System Ten is flexible. It provides
time sharing and on-line infor-
mation storage and retrieval with
up to 20 simultaneous users and
200 1/0 devices on one system.

For your free copy of the complete
AUERBACH Report on System Ten* by
Singer, write: The Singer Company,

: Business Machines Division, Thirty Rocke-
It can serve as a remote processor - feller Plaza, New York, New York 10020.

and 1/0 terminal for a larger

central computer such as an )
IBM/360 or IBM/370. System Ten N .
can combine batch processing . -

with time sharing operations and
offers multiprogramming.”

A

©8Co., 1974 A wacemark of The Singer Company S l N G E R
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- One good d

The minicomputer world is ready

for more flexible, more economical -
and more compact random access
data storage. :

~ Some of the devices, however,
...aren’t quite ready for the

" “minicomputer world. Some drives:
_lose valuable data. Some simply
don't work when you get them, -
- And some even overheat, smoke -
‘or worse. Problems you don't need;
solutions you do. '
~Which explains our entry into the

- disk drive business.

Introducing the
DECISION 4300/4400.

The new DECISION disk drives
have the most desirable features

ecision...

of most other disk drives. Dual disk
configurations. Front or top
loading. 1500 or 2400 rpm. 100
or 200 track-per-inch densities.
Industry standard interfaces. Up to

108 bits of on-line storage per

drive; unlimited off-line using

“IBM 5400, 2315 or equivalent
_removable cartridges. :
They also have one important

feature that's quite different than
most other disk drives.

They all work.

We know our disk drives all work,
but not just because we designed
and built them for data reliability.
We know because we performance
test them after as well'as during

assembly. For a minimum of 168
hours and 10'® bits of data transfer.

‘Each and every drive.

And we know they'll keep working
because we built in a unique air
cooling and filtration system that
operates continually whether or not
the disk is being rotated.

The resulting dependability puts
them in the same class as other
DECISION products.

Controllers a user could love.

The controllers we make break all
the rules. Instead of putting them

in attractive boxes, for example,
we build them on PC-boards so
they'll fit right inside the mini-
computer. And they're designed by

DATAMATION



calls for another.

software and hardware people systems, and our OMR 6500
working together, optical mark reader and mark
capture systems.

Total systems or any part.

We make peripheral systems that This is just the beginning.

come in all shapes, sizes and kinds. And speaking of the future, the
Complete with controllers, drives, new DECISION disk drives are just
power supplies, cables, termina- the first of a series of solutions
tors, diagnostic and operating you'll find equally interesting.
software and complete documen- The minicomputer world is ready
tation. In fact, we'll even supply for a company like DECISION.

the minicomputer—all you have
to do is plug it in and run.

Eye on the future.
DECISION is continuing to expand Decision, Inc.,

its family of advanced optical data 5601 College Avenue,
entry systems. Like our OCR 7600 Oakland, California 94618.
optical character recognition (415) 654-8626
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. DT/
DOS/DLII s

ASI-ST

The Common Denominator

S~ s

N
DOS/VS

0S/VS2

For further information call or write today;

Applications Software Incorporated
Corporate Office _
21515 Hawthorne Boulevard

The Software Manufacturer Torrance, California 90503
(213) 5424381

=)
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Updates

A report entitled "Improvement
Needed in Documenting Computer
Systems' has been turned over to
Congress by the Comptroller Gen-
eral of the U.S. which is a sorry
reflection of the state of the
art in our profession. 1In it,
710 Federal edp personnel and
auditors from 70 computer instal-
lations from around the world
were asked to cite specific exam-
ples of problems and additional
costs to their agencies incurred
because of inadequate documenta-
tion. In 127 cases, entire pro-
gramming systems had to be rede-
signed; 233 respondents said that
programs had to be rewritten; 478
said that excess time was required
to modify existing programs; 341
said they had difficulty in eval-
uating internal controls; 272 re-
plied that inadequate documenta-
tion caused management review
problems; and 428 stated that de-
lays in completing assignments
were caused. The report carefully
sidesteps the issue of how much
money faulty documentation cost
the fed, but "in view of the num-'
ber of cases, we believe it would
be high".

To help city planners anticipate
problems produced by the arrival
of a new industry in a small town,
Univ. of Utah researchers construc-
ted a computer model describing
hundreds of parameters, including
trade relationships, migratory
habits, national and statewide
economic trends, housing charac-
teristics, etc. The model, SAFE
(Small Area Forecasting and Eval-
uation) will be used to assess
what might happen to energy rich
southeastern Utah as it develops.
Several other states have ex-
pressed interest in the model,
most notably Oregon.

First Data Corp., Waltham, Mass.
has introduced a time-sharing
billing algorithm we think makes
sense: a flat $10/hour connect
time (plus a mass storage rate)
with no separate charge for cpu
or I/0 usage.

When the cance paddle was swiped
at this year's SHARE 0S/MVT-MFT
meeting in Chicago, (see Sept., p.
122), resourceful systems pro-
grammers quickly came up with
another paddle. And true to form,
it was quickly dubbed "version 2".

November, 1974

- Purchasing Control

A computerized purchasing control
system developed in conjunction with
a Connecticut-based manufacturer is
now commercially available to small
and large .manufacturing companies.
The package is set-up for i8M 360 and
370 systems, but it’s written in ANSI
coBoL and could conceivably be read-
ied for duty on other systems. It’s
claimed that the system offers purchas-
ing departments the best of two
worlds: the buyer keeps such judgment
decisions as vendor selection, yet gets
the support of a full-scale recordkeep-
ing system.

A number of useful reports are gen-
erated in addition to standard record-
keeping functions. Buyers receive a
weekly materials status report that
summarizes all outstanding orders by
part number. One or more times a
week, the system produces a special
extract from the materials status report
that details all orders that are late,
orders expected during the current
week, and orders expected in the com-
ing week. Combined with past history
performance, a buyer should be able to
judge exactly where follow-up is neces-
sary. Two additional reports generated
are the vendor summary report, and
the part number summary. The sum-
mary report shows the part number for
each item a vendor supplies (quanti-
ties, year-to-date, projected, last year,
and comparisons on cost, and rejection
rates), and the vendor summary gives
details on all vendors for each part
number. An accounting summary is
also generated, and the system can also
be made to generate purchasing orders.

The purchasing control system is
priced at approximately $15K, with
additional charges for modifications

beyond 40 hours of systems time. DECI- .

SION CONCEPTS INC., New York, N.Y.
FOR DATA CIRCLE 261 ON READER CARD

Data Capture
FREND is the name of this on-line data

entry system that is being used to arrest
incoming monetary information for a
major credit card association in its first
installation. The idea behind the pack-
age is that there is a great deal of
commonality of on-line batch capture
and reconciliation systems. FREND is
used to capture monetary details in
large-scale on-line systems (30 or more
terminals) which are displayed and re-

conciled with adjustments to a batch
header. On-line access to related mas-
ter and summary files allows additions,
updates, and various information dis-
plays.

FREND operates under 0s and DOS op-
erating systems on 1BM 360 and 370
systems and running the .cics (Cus-
tomer Information Control System)
package. Inputs are accepted from crt
terminals, cards, tape and disc drives.
Typical detail transactions are sales, re-
turns, payments, credits, checks, depos-
its, cash advances, and inventory en-
tries. The package is priced at $50K,
with installation time varying from 30-
90 days depending on applications.
QUANTRA DEVELOPMENT CORP., New
Rochelle, N.Y.

FOR DATA CIRCLE 262 ON READER CARD

Enhanced APL Service
This firm, a six-year vendor of APL

time-sharing services, has taken 1BM’s
recent “shared variable” ApL release
and added its own enhancements. The
souped-up version, pcs/ApL, features
“picture” formatting of output, auto-
matic tab-setting, error trapping, re-
mote job entry, crt terminal support,
and what is claimed to be the world’s
largest public library of apL applica-
tion programs. An additional modifica-
tion is a shared file system with easy to
use commands for inserting/deleting
records, generating files, etc.

The service is offered for $10/con-
nect hour, 40¢ a cpu second, and a
penny a day per thousand characters
of disc storage. In-house installations
can be negotiated. PROPRIETARY COM-
PUTER SYSTEMS, INC., Van Nuys,
Calif.

FOR DATA CIRCLE 263 ON READER CARD

RPG Testing/Documentation
RPG II CODALYZER is an unusually thor-

ough documentation package. The
package takes a successfully compiled
program and produces a separate text
description of the processing and out-
put for each sequential input record
type in the context of the RPG cycle.
Each conditioning indicator is defined
in terms of its meaning, and condi-
tionally set indicators are described
with their setting conditions.

This level of analysis has made it
possible to uncover unexecutable code
in CODALYZER'’s first installations. Addi-
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tionally, other logic errors such as indi-
cators set by unexecutable code that
are tested by executable code have
been uncovered, as have errors in over-
lapping fields.

The documentation is generated in a
book format complete with title page
and table of contents on 8% x 11-inch
forms for standard binders. RPG 11
CODALYZER is leased for $.02 per
source statement and requires a billing
program to be run each month. sys-
TEMS DESIGN PRODUCTS co., Houston,
Texas.

FOR DATA CIRCLE 264 ON READER CARD

PDP-11 HASP Workstation

The Hasp-11 software package makes
it possible for ppP-11 model 40 and 45
minicomputers running Digital’s RSx-
11D operating system to communicate
with any IBM system running under the
popular HAsP spooling technique, or to
another pppP-11 equipped with HAsp-
11. HAsp-11 is billed as having the full
complement of HAsP features so that all

terminals and HAsp datastreams are
supported.

Among the principal features of
HAsP-11 are the capability of concur-
rently transferring up to 15 data files
plus two console message files; com-

plete use of standard HASP data com-
pression techniques; software cyclic re-
dundancy checking; support of EBCDIC
and column binary character sets; 2- or
4-wire capability; and wide bandwidth
support available using DEC’s DQ-11

software
spotlight

PDP-8 Virtual Memory
One of Digital Equipment’s larger oem

customers has developed two versions
of a hardware/software package that
equip the venerable pPDP-8 minicom-
puter with true virtual memory man-
agement capability. Called ETOS/ 8, the
product consists of four pc boards in-
serted into ppP-8 E, F, and M models,
and supporting software to provide us-

.ers with a 32K os/8 time-sharing envi-

ronment.

The first version, tested at five field
sites and available this month, supports
five or six users with ‘“reasonable” re-
sponse times. Background batch pro-
cessing and detached job support are
also provided. Languages supported

include extended Basic, assembler,
FORTRAN, and the vendor’s own
coBoL/ 8. The page size of the standard
system is 8K words.

An extended version, ETOS/8E fea-
tures automatic job segmentation and
memory management (512 word page
sizes) and the ability to add additional
real storage up to 64K words to the
ppp-8. The extended monitor is de-
signed to run as many as 32 simultane-
OUus USers.

The virtual systems will run in 16K
of memory (the monitor requires about
8K) but as in all virtual systems, the
better the ratio of real to virtual mem-
ory, the better the paging performance.
At least 24K is recommended for sys-
tems supporting more than six users.
The extended version is due out Dec.
1, and is priced at $4,950. The stan-
dard system is set for $3,150. EpU-
comMmp corp., West Hartford, Conn.
FOR DATA CIRCLE 260 ON READER CARD

EXECUPORT.

Terminals and Peripherals

Shown is the Execuport 320 Portable Data Terminal.
Plugs in anywhere, communicates via telephone with
built-in acoustic coupler. Quiet and highly reliable.

Features include:

« Upper and lower case

» Three RS232 connectors

» Keyboard isolate switch

« Illuminated print area

+ Single and double
spacing

» Teletype or numeric
cluster keyboard

Ask about the full line of
EXECUPORT terminals and peri-

pherals, including paper and magnetic tape units. Use the

reader service card or phone or write.

EXECUPORT: The tougher terminal.

Computer Transceiver Systems Inc.
East 66 Midland Ave., Paramus, N. J. 07652
(201) 261-6800 * TELEX: 138-707

s
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« Integral carrying case

» Data access jack

« Print position counter

« Many other features
and options

tained,

ate delivery.

INTRODUCING OUR
MODEM AND TERMINAL
INTERFACE .
POCKET ANALYZER.

Model 60

*160

Our new Model 60 packs in the most

testing capabilities per dollar cost. Allows you fo pinpoint the
source of trouble between any MODEM and TERMINAL by pro-
viding access to all 25 lines of the EIA RS232 interface. Has
12 monitoring LED's plus two voltage-sensing LED’s. 24 miniature
switches allow isolated testing and observation of terminal and
modem signals. Mini-jumper cables included for easy cross-
patching and signal monitoring. Sturdy 13 oz. unit is self-con-
battery powered.

Send order now for immedi- I‘Ih ’IDNX-FARNATIONAL

SCIENCES, INC.

ADVANCED TECHNIQUES IN DATA COMMUNICATIONS

100 Nashua St., Prov., R.I. 02904, Tel. (401) 274-5100. TWX 710-381-0285
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~ Bythetime
your drum plotter turns this out,
a Gould printer/plotter
can turn it out 400 times.

]

eI
U1y |
AL A

If what you're looking for is

that’s upward compatible with the

higher plotting speed and lower

leading drum plotter. Without any

plotting cost, we’ve got something

il

sacrifice in mainframe CPU time.

that can give you both. And some-

And, in addition to everything

thing else besides.

else, it gives you an alphanumeric

A Gould electrostatic printer/

printing capability that also lets you

plotter. The one that makes your

compile management reports at

old drum plotter remarkably un-
derproductive. The one that gives

speeds up to3000lines per minute.
Users will tell you that a Gould

you a useful printing capability in
the bargain. A Gould plotteris sofast, itcan turn out this
plot in only 2 seconds — versus an average 13%2 min-
utes for your old drum plotter.

And what gives that Gould plotter its blinding speed
is its direct on-line operation to your computer. PDP-
8/E, PDP-9, PDP-11, PDP-15, HP2100, Nova/Super-
nova, H316/516, Raytheon 704, UNIVAC 1108,
IBM 360/370, CDC 3000/6000, SEL 810, Interdata
70 and more.

In addition to output speeds up to 400 times faster, a
Gould printer/plotter gives you a lower unit cost, as
well as lower paper cost. Better-looking output, since
there’s no ink to smudge, clog or run out of. Few mov-
ing parts for quiet operation, high reliability. Software

November, 1974
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electrostatic printer/plotter makes
their computer-aided design system truly interactive
since output of modified data for verification can be
quickly obtained. And by producing hardcopy output
in a matter of seconds —instead of the many minutes
it can take with older methods — time savings are maxi-
mized. ‘

This all adds up to the best printing/plotting hard-
ware and software available anywhere. And it’s backed
by Gould’s own factory- trained service technicians.

To learn more about Gould electrostatic printer/
plotters —get in touch with Gould Inc., Instrument
Systems Division, 20 Ossipee Road, Newton, Mass.
02164 U.S.A., or Kouterveldstraat 13, B 1920,
Diegem, Belgium.

== GOULD
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An AFIPS system review manual on security

Recognizing that Security is a prerequisite to
privacy, this manual is a MUST to help the DP
Manager, Computer Executive, Internal Auditor,
Insurance Coordinator, and other management
personnel assess threats, devise an action plan to
eliminate initial exposures and frame an ongoing
security program.

Aimed at the DP Manager, the text aids those who
must seek to minimize the cost to themselves
while maximizing the cost to a would-be intruder.
It provides guidelines for reviewing existing sys-
tems and for use as a checklist during system
development.

This manual covers topics such as personnel,
physical security, operating systems, access con-
trols, programs, communications, storage, input/
output, supplementary topics and insurance. 850
checklist questions are provided which explore
an organization’s strengths and weaknesses. The
resulting self-audit will describe the status of your
organization in its own natural environment.

This is the first volume in a series of :System
Review Manuals. Order Yours Today! Get your
on-going security program started! 114 pages,
softcover, $10.00. Use the coupon below.

I o
I afinps press

210 Summit Avenue

Montvale, New Jersey 07645 I

Please send me copy(s) @ $10.00 each: I

" AFIPS System Review Manual @ $ I
lName l
|Adaress |
I City State Zip Code I
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Can’t afford
computer output
crofilm?

~ Sureyou can.

Youdon't have to buy acomputer
output microfilmer or even
rentone. Justcall on aservice
bureau equipped with a Kodak
Kom microfilmer.

Using a service bureau is similar to
time-sharing. You get all the savings
of computer output microfilming. Without
abig investment.

The service bureau can handle all the
details for you. It will convert your tape dat
to microfilm, process the film, and get it
back to you fast. 41

Take your pick of microforms. Depending o
your application requirements, you can in-

service. Information
- managementknow-how. Everything
‘sneeded to make the most of COM.

struct the service bureau to microfilm in roll or Get all the facts.

fiche formats. You can even have your busi-

ness forms superimposed on the microfilm For more information on computer out-

images. putmicrofilming, please write us. Eastman
When you select a service bureau equipped Kodak Company, Business Systems

with a Kodak Kom microfilmer, you can do so Markets Division, Dept. DP605,

with confidence. Kodak backup makes the Rochester, N.Y. 14650.

difference. Full software support. Kodak For betterinformation management. {@
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software
& services

line adapter. HAsP-11 is currently cap-
able of supporting 4800 baud lines,
with 19,200 baud capability being
planned, as is support of 1BM’s new
sDIC transmission discipline.

HasP-11 requires at least a 44K mem-
ory system, standard Rsx-11p periph-
erals, app-11, pu-11, or pQ-11 synchro-
nous line adapter, and a KL-11 clock.

The price is $3,500 for the first proces-
sor, including one-year warranty, op-
eration and installation documentation.
Each additional processor is $1K. ORE-
GON RESEARCH INSTITUTE, Eugene, Ore.
FOR DATA CIRCLE 265 ON READER CARD

Terminal Emulator
An emulation package has been devel-

oped that makes this manufacturer’s
line of remote batch terminals behave
as if they were Burroughs nc 1100
units. Thus equipped, the M&M termi-
nal can communicate with all Bur-
roughs systems ranging from the

Challenge!

WE'RE LOOKING FOR INNOVATIVE
PROFESSIONALS TO TAKE ON MAJOR
DESIGN PROJECTS IN REAL-TIME/
COMMAND CONTROL SOFTWARE

An immediate opportunity to take on major responsibility in one of several departments
involved in both large and small scale military software projects developing a new
advanced state-of-the-art real-time command and control software system.

Our client, one of the nation’s largest and most prestigious equipment and systems
innovators, is looking for individuals with outstanding technical credentials in the field
of complex real-time software systems, preferably command and control, weapons, radar
and communications. A background in some of these areas will be considered: Data Base
Management; Radar & Communications System Programming; Radar, Weapons, Missile
Simulation; Operating System Software Development; Real-time Software Design; Software
Project Management; Weapon System Software Development; New Business Acquisition;
Micro Programming Systems; Real-time Executive System Design; Computer Systems Ar-
chitecture. If you have a successful background in some of these areas, we can offer
long-term career opportunities that include attractive immediate rewards and extraor-
dinary advancement potential, Please write in complete confidence to: LRK ASSOCIATES,
12004 Aintree Lane, Reston, Virginia 22091. '

Representing an Equal Opportunity Employer

LIR<

ASSOCIATES
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B 2500 up to and including the B 7700
systems at line speeds up to 50 Kkilo-
baud. High performance peripherals
such as an 1800-lpm line printer and a
1200-cpm card reader are easily sup-
ported on the terminal. There is no
charge for the emulator. SINGER-M&M
COMPUTER INDUSTRIES INC., Orangé,
Calif.

FOR DATA CIRCLE 268 ON READER CARD

Nova Sort Routine
A general-purpose, alphanumeric sort

program is offered for use on the Data
General Nova line of 16-bit minicom-
puters. There is no limitation to the
number of cards or records that may
be sorted other than the amount of
space available on one disc. The data
can be on cards, disc, or magnetic
tape, and sorted output can be directed
to the line printer, to disc, or to the
magnetic tape. The record length may
be fixed or variable up to a maximum
of 160 characters per record. The data
may be sorted on up to five separate
key fields. A single control card is used
to direct the program.

" The program runs under RDOS, and
is written in FORTRAN 1Iv. It’s supplied
in source form on either a paper or
magnetic tape. An 8K partition is re-
quired to support the package. It’s
priced at $195, including supporting
documentation. HycoM, Santa Ana,
Calif. '

FOR DATA CIRCLE 269 ON READER CARD

TOTAL Maintenance
Touché! Cincom Systems has done

such a good job selling the ToTAL data
base management system against 1BM’s
Information Management System that
it has become a “relevant market” to
this software house, which has de-
signed a package to enhance TOTAL!
TuMs, for Total Utility Maintenance
System, performs six basic functions
on TOTAL systems. It dumps TOTAL
datasets to backup tapes; reloads data-
sets to disc from a backup or source
tape; prints data sets in vertical hexa-
decimal character format (no TOTAL
control records, no blank records, ‘just
data); builds data sets from card input;
deletes records from TOTAL data sets;
and validates the set. Keys are used to
direct TuMs. The package is hailed as
being very useful in reorganizing TO-
TAL data bases when changes in device
types, record sizes, block sizes, ex-
panded files sizes, or other data sets are
required. The package can be installed
in five minutes (it’s claimed) on TOTAL
4-7 versions running under pos, 0s, or
vs. The price is $2,500, and a 15-day
free trial is offered. NATIONAL cOMPUT-
ING INDUSTRIES, Atlanta, Georgia.

FOR DATA CIRCLE 267 ON READER CARD O
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- forno morethan

OpScan

An OCR system

$1,992 a month!

Reads alphanumeric typed
pages...computer printout...
hand-printing...and pencil
marks too!

37

Solves problems in

data base management...
turnaround document
processing...speeds
computer reports...
makes time, labor and
payroll management
more effective...

and much, much more!

Features simple pro-
gramming with forms...
easy edit capability...
automatic paper feed...
numerous output op-
tions...on-line or local
operation capability!

We back up this unique,
low-cost system with user-
training, forms printing and (215) 968-4611

nationwide service. Contact

us today.

Optical Scanning Corporation
Newtown, PA 18940

Nationwide sales and service.

Optical Scanning Corporation

November, 1974
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These days, it’s costing alot more to geta computer
programmed thanit does to get the computer.

So anyone withany sense of proportionis now checking
out systems software as carefully as they used to check out
hardware. |

Whichis anidea wedliketo encourage.

Because weve designed our systems software to help you
get your programming donefaster, easier and forless money.

Our Real-Time Disc Operating System (RDOS ) does alot
of work other operating systems expect programmers to do. To
createafilenamed “FRED) for example, all youhavetodois
typein “CREATE FRED? Youdon'thavetoscoutaroundforthe
best placeforthefile, or giveit anaddress, or make sureit won't
get disturbed. RDOS does all that for you.

Andunlike alot of other operating systems, youdon't have
toknow RDOS inside out to put it to work for you. The commands
are simple, straight-forward, easy-to-remember. Toruna program
named “BRAIN’; just typein “BRAIN” (instead of gibberishlike
'#AREA, 3@1000,5@¢2000! BRAIN@1000 @2000).

'Asamatter of fact, RDOS is so easy to use that anyone
who'’s ever workedin FORTRAN shouldbe abletodevelop
programs withit.

Wirite for our brochure: “Software Isn't So Hard to
Understand”

" Youmay discover youdon't needalot of brains to write

your software.
DataGeneral

The computer company you canunderstand.

Data General Corporation, Southboro, Massachusetts 01772, (617) 485-9100.
Data General of Canada, Hull, Quebec, ]J8'Y 356, Data General Europe, 116 Rue de la Tour, Paris 75016 France.
Data General Australia, Melbourne (03) 82-1361/Sydney (02) 908-1366.
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A bullet to the corporate brain

won't kill you...

Just cripple
you for life.

Joe Davis gets fired on Thursday. He
comes in Friday morning, passing the
guard he’s seen for the last two years
with a big “How are you today?”, and
plants a bomb.

Saturday, at 10:16 A.M., the data
center blows killing the janitor and
destroying millions of dollars worth of
data.

Frightening, isn’t it?

After a rash-of bombings, computer-
related fraud and data theft, data center
security has become a major corporate
problem.

If your data center were to be
destroyed it could not only cripple your
corporation, its employees, customers
and suppliers, but top management

160

could be held personally accountable
in legal actions.

Controlling access to a given facility
can be accomplished many ways. We
believe we have the best way. In fact,
we know we do.

For over thirty years, Cardkey has
pioneered Total Concept Access
Control. We deliver a high level of
security. Efficiently. Economically.
Permitting or denying access and exit
with shift control capability; recording
who went where and when, allowing
you to void an employee's access at
any or all entrances or exits, is just the
beginning.

There’s much more to our central
controller.

The central controller gives you
instant visibility. It can be tied directly
to the mainframe, or it can put the
information on any standard storage
device ie: mag tape, disk, paper tape,
etc.... No one has to punch in the

CIRCLE 30 ON READER CARD

information: it's done automatically. Its
data gathering capability for payroll,
inventory control, cost accounting and
other source data collection tasks
makes the central controller worth ten
times its price in time savings alone.

It eliminates the need for other types
of security systems which are cumber-
some and expensive. In fact, its
flexibility and broad range capabilities
mean that your security system is paid
for by all the other functions.

A telephone call can get you all the
information or a non-obligatory
consultation.

Al P Yy
TOTAL CONCEPT ACCESS CONTROL

CARDKEY SYSTEMS

A DIVISION OF GREER HYDRAULICS, INC.

20339 NORDHOFF STREET

CHATSWORTH, CALIFORNIA 91311
(213) 882-8111/ TELEX: 651-375.
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THE FIRST VOLUME IS NOW READY
The Program Development Process:
Part I: The Individual Programmer
Joel D. Aron 288 pp, $12.95

MORE ON THE WAY
An Introduction to Database Systems

C.J. Date Due February 1975

The Structure and Design of Programming Languages
John E. Nicholls - Due March 1975

Sorting and Sort Systems
Harold Lorin Due May 1975

Recursive Programming Techniques
William H. Burge Due June 1975

AND THIS IS JUST THE BEGINNING
About 20 volumes are planned, all written by experts in the field.
The Series will form an authoritative and cohesive body of knowledge
for the systems programmers of today and tomorrow.
For more information, write or call Charles Peers at Addison-Wesley

(Area Code: 617, 944-3700). Or Circle the reader service number below.

A
vy

Business & Professional Division
ADDISON-WESLEY PUBLISHING COMPANY, INC.
Reading, Massachusetts 01867

CIRCLE 26 ON READER CARD
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Hazard protection
at a small fraction

Bal ly of the cost of a vault
data-shield

provides safe storage for computer tapes and
dlsk packs, paper records and microfilm

Protects against flash fires, magnets, steam, humldlty,
smoke, dirt, corrosive fumes, pilferage and sabotage.

Bally Data-Shield prefabs are modular walk-ins that can
be assembled in any size or shape for inside/outside
use. Fast and easy to erect, enlarge or relocate Subject
to fast depreclation and invest-
ment credit. Write for literature.
Bally Case & Cooler, Inc., Bally,
Pa. 19503. ¢ 1973

Address all correspondence to Dept. D- 10 or caII 215 815 2311,
CIRCLE 72 ON READER CARD

EDP onllorlunilie§
they couldn’t resist.

They were competent, professional, adequate-

ly paid...yet, they were still concerned about
their careers.

They came to Romac to discuss their
futures...in total confidence. We listened.
Conducted in-depth screening. Next, we
matched the right people to the appropriate
fee paid opportunity.

Many of Romac's opportunities develop
through our effective inter-office system...
a network of partners from Portland to Atlanta.

ROMAC...bringing the “right people” together
in Data Processing, Accounting and Banking.

ROMAC

& ASSOCIATES/Personnel Consultants

Contact ROMAC & Associates, 200 Boylston St., Chestnut Hill, MA.,
02167 {617)969-4010 for immediate transmission to our network of
Partners in: Portland, Hartford, New Haven, Stamford, Rhode Island,
Buffalo, Rochester, Syracuse, Chestnut Hill, Ma., Boston, Washington,

D.C., Charlotte and Atlanta. Or wiite or call direct.
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NEW PORTABLE
PRINTING KEY PUNCH

Completely mechanical data recorder punches
and prints simultaneously. Model 2629 Alphameric Print-
ing Key Punch encodes the full IBM 029/129 character
set: 26 letters, 10 numerics and 27 symbols. Card auto-
matically advances after every punch stroke.

Punch has six adjustable tab stops for automatic
programming of spacmg Upper case printing is sharp
. and clear. Thin plastic tab

s cards, aperture cards,
and certain types of
card sets (numeric
punching only) can
also be handled.

Circle readers
service number
or write direct for
complete information ™%
on the 2629 Alphameric

Punch and other models
(manual and electric) for
punching Hollerith type holes
into plastic tabulating, credit,
ID and badge cards.

Special versions available.

MEDIA MANAGEMENT SYBTEIMS

160 GOLD STAR BOULEVARD, WORCESTER, MASSACHUSETTS 01606
A DIVISION OF BARRY WRIGHT CORPORATION

CIRCLE 101 ON READER CARD

SAME DAY SHIPMENT
Minis & Peripherals

PRINTERS

Some “BRAND NEW”

DATA PRODUCTS

2440— 700 LPM
2470—1250 LPM—$9500

MOHAWK DATA SCIENCES

4320—300 LPM
4330—380 LPM

CONTROL DATA CORP.

9322—200 LPM—$2500
9352—600 LPM

ALSO
CENTRONICS, POTTER, A. B. DICK,
IBM, HIS, UNIVAC
617-261-1100

Send for Free Report “Maintenance of Computers”

AMERICAN USED COMPUTER CORP

P.O. Box 68, Kenmore Sta., Boston, MA 02215
member COMPUTER DEALERS ASSQCIATION

CIRCLE 91 ON READER CARD
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Publishing Company t
salary survey

Arthur L, Rice, Jr., Chairman of the Board
James B, Tafel, President e a
YO u rs free Gardner F. Landon, Exec. Vice President

Calverd F. Jacobson, Financial Vice President
- SEEEE kN and Treasurer a o
1 Positions Available

M. Jay Turner, Jr., Director of Circulation

[
Paul C. Jarvis, Director of Information Services Is place
Advertising Offices ’ competent
[ | ]

Eastern District Managers Flnanclal
A. Treat Walker, )
Warren A. Tibbetts: Greenwich, Ct. 06830

35 Mason St. (203) 661-5400 & Data
New England District Manager & Vice President

Warren A, Tibbetts: Manchester, N.H. 03104 [ ]
112 W. Haven Rd. CESSIn
(603) 625-9498
Do you know how much money your Midwest District Manager
colleagues made last year for doing John M. Gleason: Chicago, Ill. 60606
the work you do? Do you know which 205 W. Wacker Drive personne -
computing skills are the most lucrative? ~(312) 346-1026
Do you know how to get a better Western Manager and Senior Vice President

position? Hamilton S. Styron: Los Angeles, Calif. 90035
Source Edp does. And we'll share what 1807 S. La Cienega Blvd. That makes us

we know with you. Our eighth annual o (213) 559-5111 d t 't
salary survey and career planning %’;:‘;:'I‘:“"?l?f'los Angeles, Calif, 90035 Ver)’gOO atIt.
guide, “The Next Step,” compiles 4 1801 S. La éienega Blvd.

salary d.ata received from the 11,000 (213) 559-5111 Albuguerque, 2201 San Pedro N.E. . . .. . (505) 266-5557
professionals who consulted us last W Dlstrict M Allentown, 1401 Cedar Crest BIvd. . . . . . . (215) 439-1506
year. We add to that advice developed estern l.!.fl‘lcf anager . Alexandria, Va., 5001 Seminary Road . . . . (703) 931-3600
twel f iti James E. Filiatrault: Mountain View, CA 94043 Atlanta, 3379 Peachtree Road N.E. . . . . . (404) 2332416
overourtwelve years of recruiting 2680 Bayshore Frontage Rd. Baltimare, The Quadrangle~Cross Keys . . . (301) 323-7770
computer people; danger signals that Suite 101 - Boston, 140 Federal St . ... ........ (617) 423-6440
mean you should start looking for a new (415) 965.8222 E:’""'"&;ﬁ‘:} ;‘“:‘_’WT”" Bivd. .. g?‘z‘} 3:3:3;3
' B H . H 1c3g0, . Michigan Ave, . ....... !
position, mlsFakes tO.a.VOId. A perlodlc U.K., Scandinavia, Benelux, Germany Cinciunati, 606 Terrace Hilton . ....... (513) 621-7711
supplement lists positions currently Intergroup Communications, Inc. Claveland, 1367 E.6thSt. .. .. ....... (216) 621-0670
available. Wallace K. Ponder, Euro O; Director Dallas, 2001 Bryan Tower .. .. ....... (214) 7429171
3 f' A 4 pe Denver, 1612 CourtPlace .. ......... (303) 244-2925
Source Edp is the largest nationwide P'] LZ:“:_:M:";;"S - Detrait, 670 Honeywell Center, Sauthfield . (313) 659-1212
it f i inner, Mi . ' Hartford, 111 PearlSt. .. ........... (203) 278-7170
recruiting firm devot_ed excluswel.y England Houston, 1200 Central Nat'l Bank Bdg. . . . (713) 228-0056
to computer professionals. We print Tel: (01) 868 9289 Indianapolis, 921 East 86St. .. .. .. ... (317) 2535545
“The Next Step” as a service to people Cables: PACOM, Pinner Kansas City, Mo., 127 West 10th St. .. . . . (816) 4744583
li - Fill | r . . Lancaster, Pa., 8 North Queen St.. . .. .. .(717) 299-5621
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1. STRUCTURED PROGRAMMING IN PL/C

An Abecedarian

By Gerald Weinberg, Norie Yasukawa, and Robert Marcus,
all of State University of New York at Binghamton

This is the first truly modern introduction to computer
programming! It uses—

m PL/1 as the programming language ® PL/C as the
compiler m structured programming as the technique,
and ® computer programming as a human activity, rather
than a technical complex

It emphasizes the structural approach to programming,
taking advantage of the PL/1's block structuring to the
point of eliminating the GO TO statement. The style is
always clear, with diverse examples and anecdotes making
it an enjoyable as well as instructive book. Extensive
diagnostics of PL/C, along with effective programming
techniques, reduce the amount of time you'll spend
“‘debugging’ your students’' programs.

1-92566-7 1973 220 pages

2. APL

An Interactive Approach, Second Edition

By Leonard Gilman, /BM, and Allen J. Rose,

Scientitic Time Sharing Corporation

Here's an easy-to-follow text showing how to use APL.
This second edition reflects the several versions of

APL currently offered and, in recognition of APL's growing
use in business applications, the book emphasizes its
commercial uses and includes more practical examples
and problems. Primitive functions are illustrated by scalars
and one and two- dimensional arrays, and additional
functions and features now available in both the IBM

and Scientific Time Sharing implementations are included.

1-30021-7 1974 304 pages $9.95

3. MACRO PROCESSORS AND TECHNIQUES FOR

PORTABLE SOFTWARE

By P. J. Brown, University of Kent at Canterbury

A volume in the Wiley Series in Computing, C. A. Lang,

Consulting Editor '

P. J. Brown offers a comprehensive study of macro

processors and software portability. Divided into three

parts, his book shows—

B macro processors as an important and under-exploited
software tool

B how macro processors can aid software portability (the

.~

$8.75

FROM THE PL/C TO THE
POCKET CALCULATOR.

4. COMPUTERS AND BUREAUCRATIC REFORM

The Political Functions of Urban Information Systems

By Kenneth C. Laudon, Center for Policy Research, Inc.,

and John Jay College ot the City University of New York

Computers and Bureaucratic Reform—

® investigates the role of advanced information technology
in the reform of four state and local government
bureaucracies

m focuses on social and political values which influence
the design, building, and operation of these systems;
examines the decisions which created these systems

m describes the impact of systems on public policy

® debunks two myths—attacks the notion that computers
are producing innovative approaches to urban problems,
and disputes the idea that societies have littie or no
control over the use and impact of computer technology

® suggests other values and goals which existing
computer systems could be pursuing but choose not to

1-51840-9 1974 336 pages $17.95

SCIENTIFIC ANALYSIS ON THE POCKET CALCULATOR
By Jon M. Smith, Sofiware Research Corporation

This book presents numerical methods for performing
engineering and scientific analysis on a pocket calculator.
These methods, which are *'sized’’ for pocket calculator
analysis, are fast, efficient, and written in nested
parenthetical forms that minimize the analyst's workload
(and thereby the chance for error)! Keystroke sequences
for Reverse-Polish, Algebraic and Algebraic-with-
Memory/hierarchy calculator languages are shown for
many topics in applied analysis. Among the topics
covered are: statistics, Fourier analysis, advanced
function evaluation, complex variables, Chebyshev
economization, simple methods for determination of
complex and real zeroes, and numerical integration.

1-79997-1 1975  approx. 416 pages  $17.50 (tent.)
WILEY-INTERSCIENCE

a division of JOHN WILEY & SONS, Inc.

605 Third Avenue, New York, N.Y.10016

In Canada: 22 Worcester Road, Rexdale, Ontario

092-A 4783-WI Prices subject to change without notice.

Mail coupon to DEPT. 362

TO USING COMPUTERS—

\

WILEY-INTERSCIENCE, a division of JOHN WILEY & SONS, Inc.
Box 4569, Grand Central Station, New York, N.Y. 10017

Please send me the book(s) | have checked below to read and
use free for 10 days. At the end of that time, if | am satisfied with
my order and want to keep it, | will send you the amount indicated
for each book received plus postage and handling. Otherwise, |
will return the order and owe nothing. (Restricted to the conti-
nental U.S. and Canada.)

[0 SAVE MONEY: Check here if you prefer to enclose payment
(plus sales tax where applicable) in which case we pay postage
and packing charges. Same return privilege, full money-back
guarantee still applies.
1] 1-92566-7 @ $ 8.75
3 [0 1-11005-1 @ $15.95

Name

moving of software from one machine to another,
usually entailing huge sums of money for
reprogramming)

® how a specific piece of portable software can be
implemented on virtually any computer. This is a project
that can be undertaken by a reader or group of
readers, and involves using a macro processor to
map a given software description to the order code of a
computer

1-11005-1 1974

244 pages $15.95

2 [11-30021-7 @ $ 9.95
4 [11-51840-9 @ $17.95

Company/Institution
Address

City/State/Zip
Prices subject to change without notice.

092-A 4783-W
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WANGCO’S
EXPANSION

TEAM

WANGCO's Mod 10, 11 and 12 tape drives team
up to help you expand your tape system perform-
ance easily and inexpensively. Each of these low
cost drives offers a different level of performance,
but the things they have in common make your sys-
tems more flexible. Data transfer rates and ease of
use can be increased quickly and at low cost, using
the same controller.

All three drives use the same interface and have
the same rack height. They are fully compatible
with IBM tape drives having data densities of 200,
556 and 300 cpi NRZI, and 1600 cpi phase en-
coded. They're also available with switch-select-

able 800 and 1600 cpi dual-density combination.

Millions of hours of operation with more than
10,000 units in the field have proved the long-
term reliability of WANGCO tape drives.

WANGCO tape drives continue to set the pace for
reliability, compatibility, operator convenience and
low cost. .

Write for detailed literature and your copy of *‘A
Comparison of Tape Handling Equipment.”
WANGCO Incorporated, 5404 Jandy Place, Los
Angeles, Calif. 90066. (213) 390-8081. TWX:
910/343-6246. Cable: WANIC, Los Angeles.

WANGCO

SETTING THE PACE IN PERIPHERALS

Sales and Service Support Worldwide:

New York, N.Y. 203/755-7885 * Boston, Mass, 617/444-9264 ¢+ Washington, D.C. 301/937-2215 ¢ Cocoa Beach, Fla. 305/453-1144 ¢ Chicago, Ill. 312/298-6050
Houston, Tex. 718/785-0581 » Dallas, Tex. 214/ 620-1551 * Denver, Colo. 303/355-3521 * San Francisco, Calif. 408/246-9241 * Seattle, Wash. 206/ 632-0710
In Europe: WANGCO Incorporated, The Lodge, 362 Cranford Lane, Harlington, Middlesex, England. Telephone 897-0202.

Offices in France, Germany, Sweden, Switzerland, Australia, Brazil, Canada, Israel, Japan and South Africa.
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This forum is offered for

readers who want to express .
their opinion on any aspect of information
processing. Your contributions are invited.

the forum

THE
BURNOUT
THEORY

To the long list of philosophies being applied to the produc-
tivity and management of programmer/analysts, including
both the Peter Principle and the Inverse Peter Principle, 1
would like to include one I call the “Burnout Theory.”

The theory is as follows: After two years on a system a
person reaches a productivity peak. He experiences “Burn-
out.” The only way to improve productivity further, assum-
ing a promotion is not available, is a lateral move to a
different system.

The theory was developed in a large data processing shop
(about 100 programmer/analysts) where unusually rapid
growth (over 100%) and consequent major personnel
changes and responsibility changes have occurred over the
past three years. Most of the personnel maintain major data
processing batch systems consisting of 30 to 100 programs,
20 to 60 different reports, and one- to five-hour run times.
Programmer/analysts spend their time generally on the
following activities: defining, programming, and implement-
ing enhancements resulting from user requests; explaining
system processing logic to users; debugging abends; training;

. converting to new equipment or operating systems; and
administration.

Why is the theory important? The Burnout Theory at-
tacks boredom, fights complacency, dispels data processing
mysticism, and more importantly, increases department
productivity by developing more experienced data process-
ing professionals. For example, take a man who has worked
six years on an Accounts Payable System. No doubt the
man feels very comfortable; but how receptive is he to new
concepts? Does he freely explain the intricacies of the
system to fellow workers? Has he become complacent?

“Mysticism” is a term used here to explain a data process-
ing system which is believed to be extremely complex. The
tools of mysticism are undefined terms and outdated docu-
mentation. These tools are used to imply that the processing
logic of a system is much more complex than it really is. A
system is mystical when only one individual in an organiza-
tion has the experience required to maintain it. The Burnout
Theory proposes that mysticism can be dispelled by a
planned rotation of responsibilities.

The theory promotes productivity by providing a con-
stant challenge to an individual and by providing him a
broader base of experience. Consider the careers of Mr.
Burnout and Mr. Productivity as outlined below:

Mr. Burnout:

Program Training 1 year

Develop & Maintain Manufacturing System 6 years
7 years

Mr. Productivity: )
Program Training 1 year

Maintain Cost Accounting System 2 years
Maintain Personnel System 2 years
Develop and Maintain Marketing System 2 years

7 years
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Now, the question is: Who would be the best man to
redesign a new Manufacturing System? The theory emphat-
ically states that Mr. Productivity is the man.

Most data processing management philosophies state that
delegating responsibility and challenging people is of prime
importance. The theory concurs, but also states that change
is the key to productivity. Implementing the theory is a
positive way to improve productivity.

The theory can only be implemented by positive manage-
ment action. In other words, if you ask a person if he or she
would like to make a lateral move, nine out of ten times the
response will be negative. Reasons given will vary:

The other system has too many problems.

No one else knows my system.

I don’t know anything about Accounts Payable.

I know my system users.

I don’t want to change.

Another response to a lateral move may be: Isn’t my
work satisfactory? This question deserves an answer. The
response is: Yes, your work is satisfactory; however, you
have been on the system two years and it is time to take

~advantage of the benefits offered by the Burnout Theory.

It is not easy to insist on rotating people after two or
more years on a system. Users will complain and efficiency
will decrease for one to three months. Implementing the
Burnout Theory requires a conviction on management’s
part and a belief that the benefits to individuals far out-
weigh short-term disadvantages.

—James R. Johnson
Mr. Johnson is a section manager

in the production control systems and programming dept.
at Hallmark Cards, and a CDP certificate holder.

AN OPEN LETTER

ON COBOL STANDARDS

In addition to significant new features, the revised American
National Standard coBoL (approved on May 10, 1974)
incorporates a number of substantial changes relative to its

-predecessor standard (ANS coBoL 1968, X3.23-1968).

Some members of the data processing community were giv-
en early warning of these discrepancies by the following
statement of intent which appeared in coBoL Information
Bulletin No. 16 (c1B #16) of July 11, 1972 published by
“X3J4,” the coBoL standardization committee of the Amer-
ican National Standards Institute.

“There will be areas of incompatibility between X3.23-

1968 and its revision which will require conversion of

programs in some cases. (If the language is to grow and

become more powerful, there will be cases where the new

language feature may contradict the old.)”
Appendix B (Section 2.3) in the draft of the revised ANS
coBoL lists 43 substantive changes to X3.23-1968. These are
differences which “could impact existing programs” and, as
a result “some reprogramming may be needed. For example,
where the semantics or syntax of an existing verb were
changed.”

In addition there are 12 other changes affecting language
features whose exact meaning was implementor-defined in
X3.23-1968. For these items, the impact of the change on
existing coBoL programs will be determined by differences
in specific implementations of the old and new standards.
Finally, the specifications for the entire report writer mod-
ule were rewritten to correct the numerous omissions and
inconsistencies in the original specification. The new specifi-
cation is definitely better but it is different. Thus there are
55 substantial inconsistencies between the old and new
standards, even if we omit the infrequently used report
writer feature. Also, the number of non-substantive changes
has yet to be officially counted. But the result is that many
existing coBOL programs, written to conform to the old

167



WHAT IS YOUR TRUE WORTH?

JOB OPPORTUNITIES

FRE 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 #115, Please USE HOME ADDRESS ONLY!

CONFIDENTIAL
FREE PLACEMENT SERVICE

If you desire immediate assistance in 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, lll. 60601
Financial 6-9400

*'Where More Execuhves Find Their Positions Than Anywhere
Else in The World.”
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fox-morris
personnel consultants

Philadelphia: (215) 561-6300, 1500 Chestnut St., Phlladelphla Pa, 19102
New York: (212) 697-1820, 633 Third Ave., New York, N.Y. 10017
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A recognized staff of professional experts offering LOCAL, REGIONAL &
NATIONAL COVERAGE through our direct branches as well as coast to
coast coverage through our 75 member firms of National Personnel
Consultants, Inc.

Completely confidential service geared to your career objectives.
Unparalleled contacts with industry based on years of successful results.
Professional resume evaluation and career guidance.

Client companies assume all employment costs—including interview
expense, relocation (if necessary) and search fee.

SEND RESUME DIRECT, OR CIRCLE NUMBER BELOW ON READER CARD.
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the forum

standard, will not conform to the speciﬁcations of the new
standard.

Computer manufacturers are already under pressure to
supply compilers to federal government agencies which
support the new standard and which detect, and diagnose,
all attempts to use language features which do not conform
to the new standard. Thus the principal suppliers of coBoL
compilers are going to furnish support for the new standard
presumably at the expense of dropping support for the old
coBoL standard, since the latter is no longer an American
National Standard.

Even if a compiler developer wished to provide a compil-
er which supported both the old and new standards, the
presence of 55 substantial inconsistencies between the two
versions would require support of both versions of the
language and support of a user-supplied parameter to speci-
fy which version to use for each compilation. Moreover, use
of the old standard is really use of a non-standard.

In summary, there are significant differences between the
old and new standards. These differences have automatically
rendered nonstandard many COBOL programs written to
conform to the old standard. Unfortunately, no one has
taken the trouble to determine the cost of revising these
programs to bring them into conformance with the new
standard. (Sorry, but ‘“automatic” source language-to-
source language translations will help only with the trivial,
syntactic differences.) What stands out in sharp relief is the
arrogance of ANsI's X3J4 committee when it acted to depre-
ciate user investments in cOBOL programs which conform to
the old standard but violate the new one. For those of you
whose coBoL programs were devalued without your explicit
consent, we offer our sympathies. We hope you will act to
prevent the repetition of such capricious (but unmalicious)
meddling with your software investments.

In spite of the extensive changes, the new standard still
includes most of the language defects of the old standard.
These well-known language flams include:

a) the hazardous ALTER statement

b) non-local Go TO statements

¢) the lack of explicit arguments for the PERFORM state-
ment

d) poor definition of scope rules for the PERFORM state-
ment

e) ability to “fall-through” the procedures comprising the
scope of a PERFORM statement

f) the overworked, multipurpose BLOCK CONTAINS clause

g) USE procedure side effects

h) the ill-specified coBoL communications feature

Certainly if arbitrary language changes were in order in
X3J4’s activities, some effort should have been devoted to
cleaning up the glitches in the language.

—David A. Nelson

Mr. Nelson worked on Codasyl committees

as far back as 1960. He has been the chief compiler
designer on five COBOL projects: for the

Univac I, Philco 2000, RCA 3301, RCA Spectra 70,
and Univac Series 90.

CODASYL
HAS FAILED COBOL

The Codasyl committee, in coming up with a new proposed
coBoL standard now nearing adoption, has left itself wide
open for criticism, based on what it has produced.

It seems to this reviewer-implementor that the chief prob-
lem with coBoL has always been (since 1959) the atrocious
explanations of language features. Other problems stand
out, too: the poor judgment in specifying content of mini-
mal coBoL modules for compilers on small machines or
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minicomputers; an inability to consistently purge features of
dubious practical value; and an absolute refusal to provide
examples of program coding as an integral part of the
official language definition. ;

With respect to the proposed revision to ANS COBOL, it is
my opinion that the segmentation module is nearing obso-
lescence. Virtual memory philosophies tend to obviate the
need for awkward programmer-planned overlay schemes in
today’s larger systems. In minicomputers, use of larger
memories is now common. Also, the use of interpretive
object code (which is natural since the instruction sets of
these machines have poor decimal- and character-handling
capabilities) makes main memory utilization extremely effi-
cient. So either way, there is little real need for a segmenta-
tion scheme within the coBoL language. This reasoning is
strengthened even further with the availability of interpro-
gram communication capabilities (call and exit program)
and the welcome trend to modular and structured program-
ming techniques.

A new optional language module, DEBUG, is included. It
seems to be a very much overblown design, yet strangely
limited and inflexible in some respects, such as its “special
register” DEBUG-ITEM which allows for presentation of three
four-digit numeric items (DEBUG-sUB-i) plus one character-
string, DEBUG-CONTENTS (length depends on context of
usage).

A far better and simpler technique was originated by
R. L. Johnsen, Jr. for iBM 7094 coBoL in 1963, and carried
into System/360 coBoL F; the concept of a debug packet ap-
pended to a source program for compilation as an adjunct
to a specified procedure name. No preassigned reserved
words were required. The chief advantage of this approach
is that coding for debugging purposes need not be distrib-
uted throughout a program, as with the new DEBUG module
of the proposed standard. .

Also, I have long thought that the inclusion of both
subscripting and indexing in the minimum level of the table
handling module is a serious mistake. It seems axiomatic
that a minimum level ought to avoid functional redundan-
cies. In fact, the inclusion of the indexing concept, appar-
ently intended to enable optimization of index register us-
age, seems to be a machine-dependent orientation at vari-
ance with the principal objectives of coBoL. I do not believe
that great payoff in cpu time savings is actually realized in
the typical case where indexing is used; most inefficiencies
can be traced to unwise overuse of subscripted references
where, with proper training, better technique could reduce
the proliferation of repetitious subscripted references.

The new standard has killed the EXAMINE statement, in
favor of a syntactically more complex INSPECT statement.
Undercutting more than 10 years’ investment in COBOL
coding throughout the world is a questionable decision, at
best. The reasoning that INSPECT is more powerful (and
therefore better) does not convince me that the change will
be or should be well received by users. INSPECT is designed
for intra-item tinkering of a nature not much in demand,
tinkering which can be better achieved by redefinition and
subscripting or indexing approaches, whenever peculiar or
esoteric requirements exist.

The new standard permits an 01 level item in working
storage to be redefined by a succeeding item of greater size,
so that additional uninitialized space must be allocated as a
result of the redefinition. This is objectionable to me for,
while it can be done, there is little justification for doing it.
It merely makes a little problem for the implementor. The
biggest objection to this feature is that the word
“REDEFINES” now acquires a character more like FORTRAN’s
EQUIVALENCE!'statement, in which memory allocation is
done belatedly. Formerly, in coBoL one could clearly identi-
fy unredefined working storage as generating space reserva-
tion as successive elementary items were encountered, and
redefinitions represented merely subdivisions of extant
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control system
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Costing

Financial
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Order
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Inventory
Accounting

Inventory
Management
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Reporting

Production
Expediting

Inventory
Recording

Material
Requirements
Planning

Production
Scheduling

You can with Martin Marietta
Modular Application Systems (MAS).
And you can do it with systems for cost
and manufacturing control, order
processing, financial accounting, and
business planning, too.

And you end up with systems that
work like custom-built but cost a lot
less and are implemented in less time.

MAS Systems are thoroughly
tested by over 400 implementations.
Let us tell you about them. Write: Mike
King, Martin Marietta Data Systems,
National Sales Office, 401 Washington
Avenue, Towson, Maryland 21204.

MARTIN MARIETTA
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FREE EMPLOYMENT SERVICE
FOR PROGRAMMERS AND ANALYSTS
Serving Northeast, Southeast and Midwest U.S.

RSVP will provide free employment
counselling and develop and selec-
tively distribute your resume.

Our openings include scientific and
commercial applications, telecommu-
nications, control systems, software

® development and systems program-
ming utilizing most languages, com-
puters and operating systems. We
also serve engineering and market-
ing personnel in the computer field.

Call or send resume or rough notes of objectives, salary, location
restrictions, education and experience (including computers, models,
operating systems and languages) to any one of our offices. Or
check the reader service card for a free sample resume and typical
job descriptions. We will answer all correspondence from U.S.
citizens and permanent residents and will guarantee our best ef-
forts in a professional and ethical manner to all qualified appli-
cants, Qur client companies pay all of our fees.

® RSVP SERVICES, Dept. M., Suite 700, One Cherry Hill Mall,
Cherry Hill, New Jersey 08034 (609) 667-4488

® RSVP SERVICES, Dept. M., Suite 104, Towle Bldg., 1777 Walton
Road, Blue Bell, Penna., 19422 (215) 643-5550

® RSVP SERVICES, Dept. M., 1651 Old Meadow Road, Mclean, Va.
22101 (703) 790-5166

RSVP SERVICES

Employment Agency for Computer Professionals
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space, such as an alternate view of some record area.

I earlier cited poorly written explanations of cosoL fea-
tures as the root of misunderstanding (and, as a result) of
variances among implementations. A specific deficiency ap-
pears in the new INDEXED 1/0 module (INX), where the
functions served by record key and alternate record keys are
given very spotty treatment. In particular, it appears that
record keys must be within the records of a file, but at other
times, to achieve random retrieval one must preset their
values. This appears to require moving a value to an FD
buffer prior to a read (which may in fact be prior to any
read) and this has always been illegal in the past. (It still
may be. The point here is that the Codasyl proposal is
ambiguous, or at the very least does not generate confidence
in the reader. And without confidence in what the implica-
tions of a feature are, neither implementor nor user can do a
good job.) This is a dramatic instance in which a good
writing job is necessary.

An item in DATAMATION (June, 1972, p. 87) noted the
departure of Howard Bromberg from the cosoL “standards
scene.” The story noted that Mr. Bromberg believed full-
time professionals should be engaged in producing dp stan-
dards. My friend Dave Nelson says that same recommenda-
tion was made by Mr. Roy Nutt around 1960. I don’t know
how to achieve that goal, but it ought to be an ideal worth
holding. The failure of Codasyl’s stewardship of coBoL is
becoming a scandal in the dp industry.

—~Kenneth P. Seidel
Mr. Seidel has been involived in writing COBOL

compilers since 1962, when he weorked on one for

the IBM 7024. He was part of the original management

. of the IBM 360 COBOL F project,
and now specializes in writing compilers for minicomputers.

NCR
" POINT-OF-SALE
RETAIL SYSTEMS DIVISION

NCR’s Retail Systems Division in Cambridge, Ohio is
responsible for the engineering and manufacture of
point-of-sale terminal systems to serve the retail market.
Substantial growth opportunities in this very attractive
“open-country” environment are available for:

PROGRAMMER ANALYSTS

in the following areas:

1.) Simulation—Scientific Programming

(Fortran, GPSS, SIMSCRIP)
Simulation Terminal Architecture
Simulation Terminal Based Systems Architecture

2.) 1/0—Driver Development

1. Hardware/Software Interface Partitioning
2. Diagnostic Programs
3. Test and Evaluation Programs

3.) Operating Retail Terminal Systems Application
Software )

4.) Operating Communications Controiler Applications
Software

5.) Utility—Link editor, simulator, debug.

Please send resume and salary requirements to:

Mr. Robert W. Donovan

Retail Systems Division

NCR Corporation

Cambridge, Ohio 43725

Phone 614/439-0398
An Equal Opportunity Employer M/F

Even Webster’s
Knows About
QUEST

QUEST (kwest). v. 1. To make a search; to go on a quest.

QUEST SYSTEMS, INC. n. 1. A corporation founded in 1968. 2. The
largest professional recruitment firm in the U.S. functioning solely in the
computer sciences; its client companies pay all employment fees,
interviewing and relocation expenses. Quest is known for its deep
personal commitment to relate to each candidate as an individual with
individual goals. 3. Its professional staff averages over 6 years of
experience in EDP recruiting (additionally, staff members have direct
hands-on experience in programming, systems, hardware sales, etc.)
4. Quest is presently searching for programmers and analysts (com-
mercial, scientific, systems software) for over 3,500 client companies in
the U.S. Quest has openings in over 700 U.S. towns and cities. 5.
Methodology — see Questsystem.

QUESTSYSTEM (kwest sis'tem). n. 1. Discussing with an individual
what he would like to be doing in light of what he has been doing. 2.
Analyzing the realities of his objectives as they relate to the current job
marketplace. 3. Contacting client companies and other Quest staff
personnel to identify positions of possible interest. 4. Introducing the
job candidate to his prospective employers by providing complete
details to each about the other, ensuring the efficacious use of
everyone’s time. 5. Arranging interviews. 6. If employment offers are
extended, Quest assists in evaluating the responsibilities, compensa-
tion and opportunities (and relates those to the initially stated objec-
tives). The Questsystem has been working for thousands of profes-
sionals at no expense, whatsoever. Ask your friends of their past
dealings with Quest. Then, put the Questsystem to work for you. For
additional information on this subject, please inquire directly to Quest
Systems, Inc. (All inquiries/resumes received will be responded to
immediately and in confidence.)

oJulels]rifsly|sirieivisinicy

6400 Goldsboro Road
Washington, D. C. 20034 (301) 229-4200
Baltimore: (301) 265-1177 » Philadelphia: (215) 667-3322
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Supplier
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Selecting a

‘communications
terminal has never

Electrical and
Mechanical Layout
Fair—Power supply

large, difficult
to move.

Good—excellent.
Simple, compact,
4-screws to replace

Fair—Power

supply large,
difficult to replace.

Fair—good.

Large, complicated
power supply
difficult to service,

any modular component.

Serviceability

Fair—Through outside
service company.
Large, heavy.
Excellent, Easy

access to all
major components,

Fair—good. Large
power supply and
excessive cabling.

Fair—good. Large,
heavy, difficult to
move and take down.

Reliability

Good. Diablo
prmter Approx.
50 in field.

Excellent, Dlablo
printer, Users confirm
low trouble incidents.
7501n field.

Depends on whether
Qume or Diablo
printer is used.

None in field.

Fair—good. Modified

Diablo printer. Approx.

400 in field.

(Unit in early development; not considered in this evaluatlon)
Source Independent third-party.

been easier.

It can be really tough to figure out which vendor to use when the compe’titive
~offerings are somewhat confusing, and you have to weigh each advantage and
disadvantage against the others. Fortunately for people evaluating communications
‘terminals, one company is leaving the pack far behind. See for yourself.

’ EIectfiChl éhd

Mechanical Aesthetics

Operation

Good Very large
and heavy.

Very good. Excellent.

All systems Small. 90

function well. | Ibs, Castors.

Good Good

Good Very large
and bulky.
250 Ibs.

DT

Overall
Ranking *

3

cr

DATA TERMINALS

poe o ad
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. AND COMMUNICATIONS
1190 Dell Avenue, Campbell,
California 95008 (408) 378-1112
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We think the Teletjrpe model 40 syslém
is SO good nothing even comes close.

In fact, we believe our model 40 system is-so good it'll change the way business looks at data

It's a complete, versatile, reliable terminal system delivering maximum efficiency
in a wide range of applications. From message communications to computer
input/output on switched network or private-line systems. Right now, the model 40 system
is being used by airlines, news services, ‘brokerage firms, manufacturers, law enforcement
agencies and time-sharing services.

Significant features of the model 40 axe speed, ease of data breparation and editing,
quiet operation and extremely low maintenance. And since the system is completely modular
you can forget about obsolescence. It's designed to grow as your needs grow.

If the model 40 sounds like something your business has been looking for,
we'd like to tell you more about it.

The Teletype model 40 system. It's every bit as good as you've heard.
) And probably even better.

For complete technical data, please contact our Sales Headquarters at TELETYPE |
5555 Touhy Avenue, Skokie, Illinois 60076.
Or call TERMINAL CENTRAL at (312) 982-2000.

Teletype is a trademark registered in the United States Patent Office

The Teletype model 40 system.
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