











































































































































































































































































































































































































~ Computer service is
an on-lme realtin 1

in gle company at’s not responsive enough. Either way you
cnow what a service company shouldn’t be. And what you think it
1d be: On:line and on time. :
hat’s what we are. We're already handling all the service for
mix’n’match system users from our world-wide net-
work of service offices. On time. One happens to be a
ajor international airline. The others run the gamut
m a government agency to a brokera‘gerﬁrm
There are a lot of reasons why usmg us as a s1ngle
rce for all your computer service makes sense.
One-call convenience. Technicians with the expenence
and the training to service and mamtam
every part of your system. And more, all
‘adding up to lower cost of operation and
ma ntena.nce with fewer headaches.-
want from a




NCR's Microfiche Recorder/Processor is the first to give
you fiche completely cut and dried. There's no chemical
handling because all the film is processed right within
the system. You just plugitin. There’s no added expense
for a darkroom, plumbing, additional processors or ex-
tensive training.

NCR software is another plus feature. With little or no
change to up-and-running programs. You save on pro-
gramming costs and eliminate delays. These software

NCR COM gives you fiche
completely cut and dried.

That means savings toyou.

programs are compatible with most mainframes, too.
Service and support? NCR's worldwide network of

over 18,000 service specialists, along with a complete

line of microform supplies, is the best you can get.
COM is a good thing. And NCR makes it that much

better. Get all the facts from your

local NCR representative. Or

write directly to COM Systems,

NCR, Dayton, Ohio 45479. Complete Computer Systems
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PAYS FOR ITSELF
THINKS FOR ITSELE

MINIPLUS:
The complete message switch.

MINIPLUS comes with the
RCA Glabcom communications
team to analyze your needs and
recommend the most efficient net-
work configuration, free of charge.

They'll provide whatever
peripherals you need, tailor a
software package that doesn’t turn
into a surprise package later on.
Even marry your circuits (any
combination of simplex, half-duplex,
full-duplex, telex, TWX, Dataphone).
When it’s time to order lines, RCA
will interface with the telephone
company and, if requested, negotiate
with foreign carriers on your behalf.

The result? MINIPLUS can save
you more than enough to pay for its
installation and operation. (MINIPLUS can even be
installed on our premises to save you up to half on your total
system overhead.).

MINIPLUS can be used as a self-contained message switch,
front-end processor to large data processing systems, or a concentrator/
deconcentrator for complex switching systems.

Details? Contact: Tony Annibell, RCA Global Communications, Inc.,
60 Broad Street, New York, N.Y. 10004. Phone (212) 363-2270.

“ﬂ" g!?rgﬂliunicatiéns

0 S
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Sanders/500.

Graphics unlimited, with economy.

Sanders’/500 graphic display system offers state-of-the-art technology and per-
formance you’d associate with high cost. Contrary to expectation, you can buy the
basic system, complete with minicomputer, to suit your budget.

The Sanders’/500 graphics display is an interactive, computer-driven system that
functions on-line or stand-alone. Its “building block” components, including up to
four display terminals, can be configured off-the-shelf to achieve custom designs. And
it interfaces with general-purpose digital computers.

Applications? Unlimited: LSI mask making, automated flight testing, simulation and
‘ training, pattern layout, land-use management and broad creation of

. computer-aided designs.

. There’s much more. Get the full story from Sanders Data
Systems, Inc., Graphic Systems Marketing, Daniel Webster

- nghway—South Nashua, N. H. 03060. Call (603) 885-5280.

Sandés...the intelligent answer

European Sales Offices: Sanders Data Systems, Ltd., 51/53 Brick Street, London, W1Y 7DU, England;
Sanders Data Systems, GmbH, 6 Frankfurt am Nlederrad Rennbahnstrasse 72/74, West Germany
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Off-line

The clever use of a Varian 620 L
minicomputer has enabled the
Mother Lode Bank in the Sierra-
Nevada foothill town of Placer-
ville, Calif. to implement a
number of sophisticated telepro-
cessing applications on a pair of
second-generation Burroughs B-500
mainframes. The mini overcomes
the B-500's limitation of commun-
icating with its peripherals only
in 28-character messages, requir-
ing constant cpu interruption for
handling message overhead. Mes-
sages are buffered by the 620 L un-
til they are completely assembled,
and then transmitted back and
forth between crt terminals and
the B-500. The 620 L/B-500 com-
bination is used to support on-
line account status terminals and
interbranch message activity.

All remaining MRX 40 and 50 com-
puter systems have been purchased
from Memorex Corp. by American
Used Computer Corp., who trucked
the 20 cpu's and assorted periph-
erals 2,600 miles to the firm's
Boston, Mass. headquarters. The
computers, of which approximately
50 installations remain from Mem—
orex's original base, are highly
regarded by customers. American
Used Computer is offering dramat-
ic discounts on the equipment
(roughly 80%), and one can pick
up a 48K cpu, with roughly the
power of a 370/135, for only $25K.
Systems with a 700 lpm printer,
tape drive, and card reader are
only $39K. The catch is-that
there is no continuing software
support for the systems, but Mem—
orex will still do the hardware
maintenance. It would seem that
the systems are an unusual oppor-
tunity for installations capable
of developing and maintaining
their own software to obtain a
good system at bargain basement
prices. American Used Computer
can be contacted at (617) 261-
1100.

The Cummins-Allison Corp., Glen-
view, I1l., points out that not
one in 50 U.S. corporations uses
paper shredders to render poten-
.tially "interesting" corporate and
personal information worthless.
Since anti-pollution laws forbid
burning such material, it's cer-
tain that tons of personal infor-
mation is simply thrown away
every day.

October, 1974

Crt Terminal
The 3780 combines a relatively old

product (a crt terminal), a relatively
new one (a floppy disc), and a very
new one, the powerful Intel 8080 mi-
croprocessor introduced in our July is-
sue (p. 146). The resulting system can
be used as a key-to-floppy data entry
system, as an intelligent terminal with
local data storage, or as a complete
standalone data processing system in
some environments.

Up to 64K bytes of memory can be
directly addressed by the cpu, which
features stack architecture, binary and
decimal arithmetic, 512 1/0 addresses,
etc. The 16-line by 80-character crt
format displays both upper- and lower-

i

case characters. There is a complete set
of editing function keys on . the full
ascu keyboard. A plug is provided for
directly attaching a printer or tty.
Though the 3780 (a bad number
choice, we think, as it can be easily
confused with 1BM’s RJE terminal) will
be initially offered principally to soft-
ware houses, it comes with a software
complement of a floppy disc operating
system, assembler language, and edi-
tor. Considering the marketing orienta-
tion, the $15K price of the system may
not mean much. Four months delivery
is quoted for the 3780. THE ISYS CORP.,
Columbia, Md.
FOR DATA CIRCLE 251 ON READER CARD

Arithmetic Processor
Performance of the Interdata 7/16

minicomputer can be dramatically in-
creased with the addition of the High
Speed Arithmetic Logic Unit, claim
the developers. The unit is expressly
designed to process hardware floating
point, signed multiple/divide, list pro-
cessing, and privileged instructions typ-
ically 50% faster than ‘“stock”; but as
a bonus, standard instruction times de-

crease by one-third or more, says
the manufacturer. Register-to-register
loads are executed on the 7/16 in 750
nsec when equipped with the HSALU,
compared to 1.5 usec without it. The
device runs in conjunction with the
Real-Time Operating System (RTOS)
monitor. The HSALU is priced at
$4,900. Shipments have begun.
INTERDATA, INC., Oceanport, N.J.

FOR DATA CIRCLE 255 ON READER CARD

370/155 Performance Boost
The Accelerated Storage Adapter

(asA) for 1M 370/155 systems is a
modified storage adapter that can take
advantage of faster memory, which
can then be added to the system. Users
with a large investment in 1BM 3360
core boxes can also use the AsA to
increase memory performance, but
some program restructuring will be re-
quired to place often used routines in
the new, faster memory. The Fabri-Tek
memory’s access time is more than
50% faster than the stock IBM unit,
with the full cycle time approximately
40% faster. Luckily, benchmarks from
the first AsA installation are in. Run-
ning IMs remote terminal jobs, average
transaction times decreased by 20%,
and the cpu active time decreased by
23.9%. On batch processing, the cpu
active time with new memory de-
creased 15.8%. These figures were de-
rived from the same job stream, which
was run twice, before and after AsA
installation. The AsA by itself costs
$76K. Together with a megabyte of
core, the combination is priced at ap-
proximately $225K or around $6K/
month on a two-year lease, not includ-
ing maintenance. FABRI-TEK INC.,
Minneapolis, Minn.

FOR DATA CIRCLE 254 ON READER CARD

Hand-Held Terminal Coupler
Termiflex Corp. has come out with an

acoustic coupler/ carrying case for the
hand-held on-line terminal that was
one of the attention getters. at the re-
cent National Computer Conference.
The total weight of the package is only
five pounds, including the terminal.
The 103-type modem allows the HT ter-
minal to communicate at 10, 15, or 30
cps from its 1,000 character scrolling
memory. Information is entered into
the HT through a full asci keyboard.
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Congratulations: you didn’t have
a computer fire again last year.

You're one of the
lucky ones.

Unfortunately too ‘
many companies last year
did suffer major business
interruptions due to fires
in or near their computer
rooms.

What's even more '
unfortunate is the fact that
a lot of the damage,
clean-up and downtime
could have been avoided.

Days of Downtime vs.
a Few Seconds of Halon

These companies could have
been protected by a high speed
Fenwal Halon Fire Suppression
System.

- The system that snuffs out fires
dry. Just seconds after they start.

And lets you get right back to
work. No wet mess to clean up

With some systems you've got
B to evacuate

extinguish-

Halon 1301
is harmless
b s to people, it
can start snufﬁng out the flames
immediately. Which gives you the
fastest jump on the fire.

With ordi-
nary systems
there’s usually
at least 48

CIRCLE 36 ON READER CARD

FENWAL

Nobody in the world has more experience in fire and explosion suppression systems.

hours of clean-up before
your computer can go
back on line.
| With a Fenwal sys-
tem there’s virtually no
clean-up, no shorted-out
wires. No electrical shock
- hazards. No damage to
tapes or records.

Fenwal’s unique,
modular system permits
rapid agent discharge and
easy extension of existing
systems.

Why Push Your Luck?

The consequences of a computer fire

are a lot more devastating than you
might think. Despite all the precau-
tions you take.

At Fenwal we've got docu-
mented proof that our Halon Fire
Suppression Systems are e solu-
tion to the damage
and downtime of
computer room
fires. -

It’s proof you
can see for yourself
In a film called
“The Fireaters”. |

We think it will ™
convince you that =
you need more than luck to keep
your computer in business.

To arrange a viewing, call us at
(617) 881-2000. Or write to Fenwal
Incorporated, Ashland, MA 01721.

A Division of Walter Kidde & Co., Inc.
Ourlocal, service-oriented distributors
arelistedinthe
yellow pages
under “Fire
Protection”.

FM Approved — UL Listed

DATAMATION
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The acoustic coupler/carrying case
lists for $480. A power supply for the
terminal is available for $160. The HT
terminal is still priced at $1,570. TER-
MIFLEX CORP., Nashua, N.H.

FOR DATA CIRCLE 252 ON READER CARD

OCR System
The Alpha II optical character reading

system is a natural extension of the
manufacturer’s Alpha system, offering
twice the speed of the former at only a
30% increase in price. The “II” reads
120 characters per second, or 1200
words per minute, from automatically
fed documents having dimensions
ranging from 11 x 11 inches down to 4
X 6 inches. In addition, individual doc-
uments measuring 11 x 26 inches can
be hand fed through the device.

Other features include: accuracy on
the order of one error in 25,000 char-
acters; self-programming using header
sheets; editing systems; and up to four

separate code conversion tables. The IT

recognizes OCR A and B fonts, Perry,
1BM 199, Courier 12, Prestige FElite,
and OCR B in any accented usage, such
as in the French language.

The basic price of $42K includes
one font, paper tape punch, and all
supporting software. Options include a
number of interfaces, including
RS232, additional fonts, and full page

buffering. coMPUSCAN INC., Teterboro,

N.J.
FOR DATA CIRCLE 256 ON READER CARD

Floppy Disc

The sykesdisk is an asynchronous and -

1BM-compatible flexible disc system.
Dual sector buffers permit easy con-
nection to unbuffered devices which
transfer data asynchronously, as in
data communications and data collec-
tion applications. Connected to a mini-
computer, the flexible disc system can
operate at any priority level, and
doesn’t require an 1/0 region in memo-
ry. Single and dual-drive systems are
available complete with controller,
minicomputer interfaces, and soft-

-October, 1974

ware. The unit price for the drive is
$2,691 in quantities of 10. Deliveries
are underway. SYKES DATATRONICS
INC., Rochester, N.Y.

FOR DATA CIRCLE 258 ON READER CARD

Data Entry System

By combining a 3- to 8-station data
entry system with a 2780-type 1BM re-
mote workstation (kind of a batch ter-
minal, but without card support), cMc
is making it rough for installations to
continue justifying the use of separate
devices in the preparation and process-
ing of data—and even the punched
card itself. With the 5780, data is
keyed at the video stations under the
close scrutiny of the programmable
shared processor. It is then automati-
cally organized, edited, balanced, and
reformatted for disc storage. Data can
then be transferred, at the supervisor’s
command, from disc to magnetic tape

or to a communications line for trans-
mission and processing to a host com-
puter that understands bisynch line
discipline. After processing, output can
either be spooled to a tape unit on the
5780 for subsequent printing, or
printed on the line printer directly.
The hardware consists of a new key-
entry subsystem (the cMmc 3), a bi-
synch controller for operation at
speeds up to 4800 baud, a choice of
either a 115- or 300-lpm printer, disc
storage for 6,000 112-character rec-
ords, and the 7- or 9-track tapedrive.
Standard systems also include support-
ing software. A 3-station set-up with
the low-speed printer is priced at $36,-
800, or $965/month. The price goes to
$44,800 for the higher-speed printer,
or $1,145/month. Options include
19.2 kilobaud communications capa-
bility, more key stations, more disc
storage capacity, data editing and re-
formatting software, and the tape unit.

produCt
spotlight

Intelligent Camera
Microcomputers are starting to find

their way into some finished systems,
and the Smart Camera System is one
of the most unusual applications seen
so far. Its obvious applications are in
the field of production control, but it
would seem that there are a large num-
ber of other (unknown) applications
that have just been waiting for a prod-
uct like the Smart Camera. Artificial
intelligence is one possibility.

It’s based on this manufacturer’s sol-
id-state image sensing camera. The In-
tel Mcs 4 microcomputer is used to
endow the camera with intelligence. In
its simplest form, the system could be
used to inspect parts passing through
the camera’s field of view and display
their critical dimensions in engineering
units (inches, mils, millimeters, etc.).
More sophisticated systems would in-
clude segregating articles into ten dif-
ferent categories and providing relay
closures to guide them to specific bins.

The system can compare its preset tol-
erances and give pass/fail indications.

Inherent in the design of the solid-
state camera is its ability to measure
objects ranging in size from a fraction
of an inch to several feet long, with less
than one mil tolerance. Two cameras
could be used to measure objects of
almost any size.

Output from the controller is BCD,
available in either serial or parallel for-
mat. The camera itself generates TTL-
compatible output, so system designers
can obtain just the camera portion of
the system. The camera itself, with a
64-diode array, is priced at $1,200.
Add the Intel microcomputer and the
ability to categorize objects and the
system price is approximately $5K, de-
pending on specific requirements. A tty
interface is priced between $500 and
$600. RETICON CORP., Mountain View,
Calif.

FOR DATA CIRCLE 250 ON READER CARD
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Delivery of the 5780 will start by the
end of the year. COMPUTER MACHIN-
ERY CORP., Marina del Rey, Calif.

FOR DATA CIRCLE 253 ON READER CARD

Flexible Disc Media
The Quadronix flexible disc is certified

to be 100% error free and fully com-
patible with 18M 3740, 3540, and simi-
lar flexible disc drives. Each disc is
packaged in a self-cleaning jacket, with
each jacket and disc housed in a stor-
age sleeve. Indexing is provided for
convenient filing, and color-coded la-
bels are also provided. Ten discs are
packaged in a storage container, and
individual disc mailers are also avail-

able. The media life is quoted as 3,500
hours, or one million revolutions per
track. The price is $8 in quantities of 1
to 9, dropping to $7 for orders ranging
from 100-499. WABASH TAPE CORP.,
Des Plaines, I1l. '

FOR DATA CIRCLE 264 ON READER CARD

Microfilm Viewer

- The Criterion Mini-Max Microform

Viewer’s name is bigger than the prod-
uct. It’s a portable unit that can be
used to scan all microfiche and aper-
ture cards ranging in reduction sizes
from 18X to 48X, weighing in at only
13 oz. It operates on three double “A”
batteries, and can be optionally
equipped with a wall current/recharg-
er accessory. It’s priced at $48. The
unit will be in production before the
end of the year. CRITERION MICRO-
GRAPHICS, INC., Chadds Ford, Pa.

FOR DATA CIRCLE 265 ON READER CARD

Data Entry Terminal
The TR-10 consists of a calculator-style

10-key keyboard, with room for 10
additional customer selectable option
keys, alphanumeric or special func-
tion, at no increase to the basic $875

(in quantities of 50) price. The attrac-
tively packaged unit also features a
32-character buffered gas discharge
display, with a second display line op-
tional. The unit operates in switch-se-
lectable modes of on-line and off-line,
half- and full duplex, at speeds from
110 to 1200 baud. The standard trans-
mission protocol is RS232 and tty for
the asci characters, with EBcpic and

even Correspondence codes optional-
ly available. Other options include for-
matting and interfaces to cassettes,
printers, floppy discs, or other similar
devices. Delivery is quoted as 30 days,
depending on specific functions re-
quired. The TR-10 is also available
without the gas discharge display fea-
ture. VMF INDUSTRIES, INC., Bay Shore,
N.Y.

FOR DATA CIRCLE 257 ON READER CARD

LET YOUR MINI

LOOK INTO OUR

PUNCH CARDS

DGP-1 CARD READER/PUNCH

80 AND 96 COLUMN MODELS

OPTIONAL KEYBOARD AND PRINTING FEATURE
SEMI-INDEPENDENT READER AND PUNCH
INTERFACES FOR MOST MINIS

. 80 96
READ 200 cpm 300 cpm
PUNCH/PRINT 45-75 cpm 60+ cpm
PURCHASE PRICE $10,500 $10,000

REPRESENTATIVES IN MOST AREAS

MNTL Logic Laboratories

North Brook Street, Hampton, Connecticut (203} 455-0008
Custom Hardware Software and Systems

CIRCLE 119 ON READER CARD
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COMPUTER EYE

AND DISCOVER HOW INEXPENSIVELY
YOU CAN ENTER INTO THE EXCITING
NEW WORLD OF IMAGE PROCESSING.

COMPUTER EYE 108 is a totally new kind of peripheral input device.
For the first time, any plciure tha! can be sensed by a televuswn -lype
camera tube can be t ty inpui for
endowing your computer with a hlghly versatule, visual capabllily nol
previously available.

Some of the many new apphcahons lhat are now 1eas:ble are: P:clure
Storage and T i Earth R Analy ic Inspec-
tion and Quality Control, Artificial Intelligence, Medlcal Microanalysis,
and virtually any other discipline you may think of.

Send for free 48- -page COMPUTER EYE HANDBOOK for compleie

and
SPATIAL DATA
SYSTEMS, INC.

BOX 249 « 508 SOUTH FAIRVIEW
GOLETA, CALIFORNIA 93017
(805) 967-2383

=2
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- The high quality Infoton
VIStar I Vistar/GT has the lowest
: : price per character
' of any silent interactive
display terminal available
from a major independent

manufacturer! Infoton Incorporated

n
: Second Avenue
E f '
LoweSt prlce very one of its features Burlington, MA 01803

is user-oriented... (617) 272-6660

; ' switchable data rate to
per C arac er. 9,600BTS...easytoread A wholly owned subsidiary
v 9”x 7" nonglare screen...  of Optical Scanning
, 80 x 24 screen capacity Corporation
: ...optional rack-mount

version...TTYcompatible...

current loop and RS232C
InfOton interfaces...full and
| B half duplex...local and

on-line operation.

And it costs only $1595—
less discounts! Delivery
is only 30 days.

Contact us now.

- LOWEST PRICE——————INFOTON VISTAR/GT
PERCHARACTER

October, 1974 cﬁic_w 11 ON READER CARD B A 139
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Remote Batch Terminal
Four-Phase’s remote batch terminal

typifies an emerging new breed of
products that are more flexible in oper-
ation and easier to use. At the touch of
a few keys, the operator can make the
system function as an 1BM 2780, 3780,
or HASP. remote workstation. Disc

spooling, a standard on the system,
makes it possible to input jobs from the
300 or 600 cpm card reader to disc,
output another job from the disc to the
300 to 1800 Ipm printer, and receive or

transmit a third job over a

9600 baud line, all simultaneously. A
2.5 megabyte disc is used to support
the spooling function. The manufac-
turer’s key-entry system can optionally
be integrated into the terminal opera-
tion—much like cMmc’s offering, fea-
tured elsewhere in these pages.

The same “engine” is used in the
remote batch system as in the key-en-
try systems, which means that coBor,
RPG, sort, assembler, and a disc op-
erating system are available without
charge for the terminal, as are data
editing and utility programs. A system
with the low-speed peripherals rents
for $1,140/ month on a one-year lease.
FOUR-PHASE SYSTEMS, INC., Cupertino,
Calif.

FOR DATA CIRCLE 259 ON READER CARD

Datapoint Peripherals
The popular Datapoint line of intelli-

gent terminals can now be outfitted
with three new peripheral subsystems
to enhance its processing capabilities.

A floppy disc system is offered the
1100, 2200, and 5500 model users that
generates and reads cassettes inter-
changeable with BM’s 3741 device.
One-quarter million characters are

“then on-line to the Datapoint terminal,

accessible in an average latency time of

83 msec. The drive architecture fea-
tures four 256-character buffers cor-
responding to sectors on the disc, giv-
ing a 1024-character addressable buf-
fer, which should aid programming

considerations. The diskette drive
leases for $110/month, with mainte-
nance, on a two-year contract.

FOR DATA CIRCLE 260 ON READER CARD

Model 2200 users are offered a 2314-
type disc storage system with 20 mega-
byte capacity for management of very
large files. The controller contains 16
sector buffers, each sector randomly
addressable by the software. Two discs
can be attached to each 2200 proces-
sor. The average access time is 35
msec, and the transfer rate is right

140

2 FOR 10FFER:

AJ630A- APL/ASCII ALL IN ONE'; -

You get aH the benefits of the AJ630 non-
impact, 30 cps prlntertermmal plus one big

addition—APL character set. Take yourj
choice, ASCH or APL/ASCII with the flick of
a'switch: It's two terminals in one Ask for
the AJ360A data sheet G

1065 Morse Ave . Sunnyvale GA 94086 (408) 734 403

CIRCLE 94 ON READER CARD
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around 1BM’s old spec of 312KB/sec.
One disc/ controller combination (with
all the controls necessary to append a
second disc) rents for $672/month,
including maintenance, on a two-year
lease.

FOR DATA CIRCLE 261 ON READER CARD

Bulk storage problems are eased on
2200 and 5500 terminal models with
the addition of a 1600-bpi tape subsys-
tem. The buffered (2K) unit is written
and read asynchronously. Housed in
an office-style console, the tape unit
rents for $371/month on a two-year
contract, including maintenance.
DATAPOINT CORP., San Antonio, Texas.
FOR DATA CIRCLE 262 ON READER CARD

ASR Terminal ]
An automatic-send-receive version of

this manufacturer’s 1030 Teleterm has
been introduced. A small cassette drive
has been built into the side of the 1030
that now enables the terminal to per-
form most tty AsrR functions. A sepa-
rate cartridge is used for reading and
writing at switch-selectable speeds of
10, 15, or 30 cps. Storage capacity per
cartridge is 24,000 characters. “Fast”
forward/reverse commands are trans-

lated into 3 ips tape movement. The
terminal is priced at $3,900, with de-
liveries slated to begin before the end
of the year. COMPUTER DEVICES INC.,
Burlington, Mass.

FOR DATA CIRCLE 263 ON READER CARD

Small Business System

The Datasystem 340 is being marketed
by a group of ex-IBM people operating
in the shadow of 1BM’s Data Processing

Div. headquarters. It isn’t 1BM gear.

they’re using to oust S/3 installations,
however, it’s Digital Equipment-based
systems. The firm has six installations
so far, and counts Union Carbide, Pan
Am, and the Avis car rental business

_among its customers—though not nec-

essarily in small business systems. The
firm also does work on 360 and 370
software.

The pec DataSystem 340 is built
around a ppp-8/e minicomputer and
Digital’s cos-300 commercial operat-
ing system. Corstar’s main function is
to solve customer application problems
with its 22-man programming staff.
The firm has a number of standardized
software programs that are found in
any accounting area, but has also
coded such unusual applications as
scheduling a fleet of ocean-going
cranes (the mechanical sort).

The basic system, priced at only
$38K, includes the ppp-8, 16K of
memory, one crt terminal (up to eight
can be attached), a high-speed serial
printer, and 12.8 -megabytes of disc

capacity shared among four drives.
There is considerable room for expan-
sion: up to 64K of memory, card read-
ers, tape drives, etc.

For the time being, Corstar will con-

October, 1974
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If your graphic
CRT terminal has

| Grey Scale

' Electronic Zoom
-~ Selective Erase
" High Brightness

]

- (and Tektronix software compatibility)
IT CAN ONLY BE A

Princeton 801

The complete graphic terminal with unique flexi-
bility and low cost.

Vectors, Verbs, and Video. Stores and displays —
flicker-free —vectors and alphanumerics from
the computer or keyboard, and video from a TV
camera or similar, source, in any combination.

Software Compatible. Are your applications writ-
ten for Tektronix? No problem. A small, no-cost
software package from Princeton Electronics
interfaces the 801 to the Tektronix software.

Grey Scale. In grey-scale mode, the 801 ac-
cepts a high-resolution image (1,024 by 1,024
points) with 32 discrete levels of grey.
Flicker-Free. A unique silicon target image-
storage memory, the PEP Lithocon 1I™, gives
the 801 its remarkable versatility. The flicker-
free CRT display is refreshed from the Lithocon
target for more than an hour with-no loss of
image quality and no further computer time.
Selective erase. Any element in the display
can be erased, and a new element displayed —
giving the 801 the maximum in flexibility and
responsiveness.

A word about delivery: Qurs — 60 days. Theirs —
6 months.

Options include joystick cursor control and
zoom magnification.

Write or call. «\E"

PRINCETON
ELECTRONIC
PRODUCTS, INC.

P.0. Box 101, North Brunswick, N.). 08902
Telephone: (201) 297-4448
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centrate on the northeast corner of the
country, but there are plans to expand
nationwide. Deliveries are on the order
of 3-4 months after purchase. CORSTAR
BUSINESS COMPUTING CO., INC., White
Plains, N.Y.

FOR DATA CIRCLE 266 ON READER CARD

DEC Peripherals

Two new mass-storage peripherals are
available for ppp-11s, one a disc, the
other a tape drive.

The RIP04 disc system consists of a
controller and one 44-megaword disc.
Two controllers can be used to share
28 msec access to up to eight drives.
The transfer rate is a very quick 2.5
usec per word. The starting price for
the RJP04 is $32K.

FOR DATA CIRCLE 267 ON READER CARD

The TU16 tape subsystem reads and
writes “industry compatible” 1600-bpi
tape at 75 ips, yielding a transfer rate
of 72,000 characters per second. That’s
twice the speed of Digital’s previous
high-speed tape drive. A self-clocking
feature has been designed into the
TU16 so that recording does not de-
pend on precise tape alignment, and a
watchdog timer allows the subsystem
to recover from bad tape areas. The
TU16 is priced at $8,500. DIGITAL
EQUIPMENT CORP., Maynard, Mass.
FOR DATA CIRCLE 268 ON READER CARD

Small-Scale Systems
Singer has restructured the packaging

of its unique operating-system-less line
of small business systems into four
field-upgradable models that should be

even easier to sell. (Singer claims an
impressive 2,000 System Tens installed
since late 1970.) All models use the
same System Ten 6-bit processor with
a 3.3 usec cycle time.

The 110-1 and 110-3 models feature
20,000 characters of memory and one
1/0 channel for connecting 2 four-mil-
lion-character disc packs. The 110-1
uses a workstation for interactive com-
munication with the processor and
production of output on a serial printer
at up to 25 cps. This model is priced at

UPDATED
C@NMPL@T

DIGITAL
PLOTTERS

DP-1
11" x 144"
400 steps/sec

$3550 (no price increase)

NOW BETTER
THAN EVER!

DP-3 22" x 144’ 400 steps/sec. $5150
(less than original price)

Eight years in use... bought by

the hundreds. .. continuously
updated... speeded up to 400
steps/second... operated on-
line, off-line, time share, remote
batch. .. interfaced to just about
any intelligent data source.
Replace pages and pages of
printed data with a picture drawn
by a COMPL@T® Digital Plotter.

Send for free brochures.

Meoustomn
instrument

DIVISION OF BAUSCH&LOMB®)

THE
REOG!DER
PANY
ONE HOUSTON SQUARE (at 8500 Cameron Road)
AUSTIN, TEXAS 78753  (512) 837-2820

TWX 9108742022  cable HOINCO

EUROPEAN OFFICE:
Rochesterlaan 6 8240 Gistel Belgium
Phone 059/27445 Telex Bausch 19333
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- The cold facts dbout Microdata.

So far, you’ve only seen the tip of our iceberg.
We think it’s time you got a complete view of
Microdata, the full-service computer company,

Microdata brings Reality
to the computer industry.

Microdata recently introduced a new virtual-
memory computer system called REALITY" —

a low-cost distributive data base management
system for real-time business applications.

We started by developing powerful new
‘multi-programming system software and then
designed the system architecture to support it. The
ENGLISH" language software makes REALITY
SO easy to use, anybody who speaks ordinary
English can operate it. The system is also fully
compatible with RPG II.

Reality in more ways than one.

We believe having a good grasp on reality
means knowing who you are, what you’ve got, and
where you’re going with it.

We’ve spent years telling people that a
microprogrammable minicomputer will out-
perform any expensive general purpose machine
on any given job. We’ve consistently supported
microprogramming. And now it’s paying off.

We’ve got over 6,000 minicomputers in the
field, and we’re breaking into diverse new markets
every day. Our horizontal marketing base is
expanding at an unprecedented rate, and the

vertical integration of our manufacturing is
virtually complete. In addition to our OEM
minicomputers, we’re now building a new series of
miniperipherals, a new high-speed microprocessor,

- the complete REALITY system, and our own

printed circuit boards, core plane memories,
and power supplies.

Strength in depth.

Recent developments have accelerated our
evolution. We’re doubling our plant size, estab-
lishing a coast-to-coast dealer organization for
REALITY, setting up a nationwide network of sales
representatives for peripheral products, strength-
ening our direct sales force, expanding our national
customer service force, increasing what is already
the world’s most experienced staff of micro-

‘programming experts, and adding several key

executives to our corporate management.
You still don’t know enough.

We know who we are, what we’ve got, and
where we’re going with it. We always have. If we
look new to you now, perhaps it’s because you
didn’t know enough about us in the first place.
We’ll be happy to tell you anything else you'd
like to know.

If you’re looking for a supplier of mini-
computers, peripherals or computer systems, see
the company that offers more than meets the eye.

See Microdata.

- Microdata

17481 RED HILL AVENUE - IRVINE, CA 92705 - 714/540-6730

October, 1974
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ﬁif‘ﬂ Software and
Computing Systems
Engineers

Boeing Aerospace Company has immediate openings in the beautiful Pacific
Northwest for professionals experienced in:

PROJECT MANAGEMENT

Responsibility for the preliminary design and development of Real Time
systems, including architecture and software requirements.

COMPUTING SYSTEMS DEVELOPMENT

Analysis, definition, and design of computer 'systems and software require-
ments, hardware / software trades, and architectural requirements.

SOFTWARE DESIGN AND IMPLEMENTATION

Design of Real Time operational software. Development of support and
simulation software for Real Time applications and for executive system
software. .

SOFTWARE/COMPUTING SYSTEMS TEST

Development of test concepts, requirements, and procedures for debugging,
testing, and integration. Includes software design. :

g?

A BSEE, BS in Computer Science, or comparable experience, and U.S.
citizenship are required.

Please send your resumé to The Boeing Company, P.0. Box 3707-MD
Seattle, WA 98124. :

An equal opportunity employer.

BOELEING

Getting people together.

CIRCLE 113 ON READER CARD

Accelerate ProgramDevelopment

$99/Month Leases MPA’s OS, DOS & VS Program Editor
INCREASE PRODUCTIVITY

COPY feature standardizes programs, speeding

development and maintenance. And
The Sorcerer’s string replacement feature is
4 faster, more reliable than
repunching entire source statements.

BETTER PROGRAM SECURITY
Source programs stored on DASD are

less prone to scrambling, loss, theft and
unauthorized alteration. Assure complete
program backup with your standard
system utility.

3 NO OPERATION HASSLES
Simple JCL. No special operator procedures.
DOS version runs in 14K, OS in less than 40K.
Standard free-format control cards. Uses

system, not special libraries.

$4000 Purchase $99 Month-to-month The Sorcerérm

Write or call for more information or a thirty day trial.

larcus Powell Assoahfe.s

2694 Doidge Ave. ~ Pinole, CA. 94564 415) 758-6080

® The Sorcerer * Anyplace Il ® Catalr
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$25K. The 110-3 differs by having a
crt terminal instead of the workstation,
and is priced at $34,800.

The 110-4 features 30,000 charac-
ters of storage, two 1/0 channels, and
the disc drive. Input/output peripher-
als consist of the crt from the 110-3
and the model 52 100-lpm serial print-
er. This configuration, priced at $43,-
300, can be expanded with 10,000
more memory words, two more
1/ 0 channels, two more crts, and a 200-
Ipm printer.

The 110-5 sells for $66,600 and in-
cludes two crt’s, 40,000 words of
memory, and 20 million characters of
disc storage space. Systems software is
bundled on the systems, with specific
application packages priced between
$3-8K. THE SINGER COMPANY, Business
Machines Div., San Leandro, Calif.
FOR DATA CIRCLE 269 ON READER CARD

Optical Scanner
If the model 720 optical document

scanner can live up to the claims being
made for it by its manufacturer, some
kind of breakthrough has been made in
this type of device. The 720 promises

3,200 character per minute perfor-
mance with a reject rate of less than
one in 10,000 and a substitution rate
of less than one in 50,000—all for
$28,320, or $680/ month under a three-
year lease. The catch, if there is one, is
that it attaches only to the firm’s model
480 key-to-disc system.

Documents ranging in size from 3%4
X 3% inches up to 9 x 9 inches are
read at the rate of 10 ips. A maximum °
of 64 characters can be read from one
document. For applications such as
government tax billing, business order
processing, subscription fulfillment,
and processing of manufacturing
movement tickets, the performance is
equated with that of 20 key entry op-
erators. The 720 reads OCR A, size 1,

‘the numbers 0-9, and vertical bar. 1BM

DATAMATION
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Is your system wiring a twisted bag of worms ?

THERE'S A SINGLE LINE SYSTEM THAT
DOES MORE AND CAN COST YOU LESS'!

October, 1974

Growing systems require extensive communi-
cations wiring with the increasing numbers of
processors, sensors, controllers, keyboards
and displays. Multiple twisted pairs merely
compound the problem. And, each 1/0 device
you add just increases the growing bag of
worms.

At 1SI we have a single, wideband coaxial
cable system that handles hundreds of data
communications devices, plus voice com-

munications and several channels of closed
circuit TV. That's just a bit more than you'll get
with a twisted pair. And, it costs less to install.

We offer — on a single cable — frequency
division multiplexing, 1000 full duplex chan-
nels and time division multiplexing within
channels. Maybe we can help you get the
worms out of your system as well as the wiring.

Why not write or call for more information?

-
INTERACTIVE

SYSTEMS

MAN-MACHINE
SYSTEMS

3980 Varsity Drive, Ann Arbor, Michigan 48104 ® (313) 973-1500
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REAL-TIME
& SYSTEMS
'PROGRAMMERS

Challenging opportunity to
broaden your scope and maximize
your creativity in the truly profes-
sional environment of Burroughs
Great Valley Labs, where we are
increasing the state of the art in
avionics, air traffic control and
data communications systems, As
a member of the permanent staff
of the Special Systems Division
of one of America’s most innova-
tive computer companies, you'll
find room for unparalleled tech-
nical advancement, career satis-
faction and personal gains. BS or
MS in engineering, math or com-
puter science required, plus no
less than 2 years of experience
related to any of the following
areas:

SYSTEMS PROGRAMMING
To design and develop executives,
compilers, assemblers and sup-
port software.

DIAGNOSTIC PROGRAMMING
Support hardware maintenance
programs.

DATA COMMUNICATIONS
To design and develop software
in a real-time systems environ-
ment with store and forward mes-
sage switching facilities, informa-
tion retrieval systems, and 1/0
controllers.

REAL-TIME CONTROL
Must know assembly language for
real-time executive and interac-
tive programming. Familiarity with
ATC systems a plus.

Excellent salary and unusually
fine benefits highlight these high
potential positions in suburban

* Philadelphia. Please send resume

146

with salary requirements to: Mr.
William Kennedy, Dept. D, Bur-
roughs Corp., Great Valley Labora-
tories, Paoli, Pa. 19301

Burroughs @

An equa! opportunity employer
m/f
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1428, ocr B, and E 13 B fonts are
planned for next year. ENTREX, INC.,
Burlington, Mass.

FOR DATA CIRCLE 270 ON READER CARD

Remote Commo Processor
Calling the cope 1600 a remote com-

munications processor instead of a re-
mote batch terminal seems justified in
this case, despite the risk of adding a
new buzzword to our already over-
crowded lexicon. The 1600 consists of
a 16-64K 16-bit communications-ori-
ented minicomputer with 104 instruc-
tions to support its own multi-tasking
operating system called cos (Commu-
nications Operating System). This al-
lows the system to do such unusual
things as talking to two different com-
puter systems at the same time by run-
ning two emulation programs simul-
taneously. Up to 16 slow-speed (up to
9600 baud) asynchronous lines gain

access to memory via an 1I/0 multiplex- .

or, while up to four high-speed syn-
chronous lines (as fast as 50 kilobaud)
have direct-memory-access privileges.
The list of emulators and line protocols
includes 18M 2780/ 3780, Univac 1004,
cpc User 200, and HAsp/multileav-
ing, and support for the Univac 9300
is planned in mid-1975. Bisynchronous

and spLc lines are serviced.

Peripherals available for the copre
1600 include card readers ranging
from 150 to 1200 cpm capabilities; a
200-cpm punch; line printers ranging
in speed from 300 to 1500 Ipm; up to
29 megabytes of disc storage to sup-
port spooling; 7- or 9-track tape drives,
etc. A 1600 with a 300-cpm reader,
300-lpm printer, console, and 9600-
baud bisynchronous communications
capability will rent for approximately
$1,400/month, including mainte-
nance, on a one-year contract. First
deliveries are slated for next February.
HARRIS CORP., Data Communications
Div., Dallas, Texas.

FOR DATA CIRCLE 271 ON READER CARD O

At
Robert Half
allwedo
is place
competent
Financial

& Data
Processing

personnel.

That makes us
verygood at it.

Albuguerque, 2201 San Pedro N.E. . . . . . (505) 266-5557
Allentown, 1401 Cedar Crest Blvd. . . . . . . (215) 439-1506
Alexandria, Va., 5001 Seminary Road . . . . (703) 931-3600
Atlanta, 3379 Peachtree Road N.E. . ... .(404) 233-2416
Baltimore, The Quadrangle—Cross Keys . . . (301) 323-7770
Boston, 140 Federal St. . ........... {617) 423-6440
Charlotte, 4801 E. Independence Blvd. . . .(704) 535-3370
Chicago, 333 N. Michigan Ave. . .

Cincinnati, 606 Terrace Hilton
Cleveland, 1367 E.6th St. . .
Dallas, 2001 Bryan Tower . . . . (i

Denver, 1612 CourtPlace .. ......... {303) 244-2925

Detroit, 670 Honeywell Center, Southfield . (313) 559-1212
Hartford, 111 PearlSt. .. ........... (203} 278-7170
Houston, 1200 Central Nat'l Bank Bldg. . . . (713) 228-0056
Indianapolis, 921 East 86St. ......... (317) 253-5545
Kansas City, Mo., 127 West 10th St. . . ... (816) 4744583
Lancaster, Pa., 8 North Queen St.. . .. ... {117) 299-5621
Leng island, 420 Jericho Turnpike, Jericho . {516) 822-8080
Los Angeles, 3600 Wilshire Blvd. . . ... .. (213} 386-6805
Louisville, 680 South 4thSt. .. ..... . -(502) 589-6657
Memphis, 12S.MainSt, .......... - {901) 523-8950
Miami, 1190 N.E. 163 St., No. Miami Beach . (305) 947-0684
Milwaukee, 777 East Wisconsin Ave. . . . . . {414) 271-3380
Minneapolis, 80 South BthSt. . . . ... ... {612) 336-8638
Newark, 1180 Raymond Blvd.. . .. .. ... (201) 623-3661

New York, 330 Madison Ave. . .
Omaha, 7101 Mercy Road . . . .
Orange, Cal., 500 South Main St. . .
Philadelphia, 2 Penn Center Plaza . .
Phoenix, 1517 Del Webb TowneHouse . .

(212} 986-1300

. (602} 279-1688

Pittsburgh, Gateway Towers ......... {412) 471-5946
Portland, Or., 610 S.W. AtderSt. . . .. ... (503) 222-9718
Providence, 400 Turks Head Bldg. . ... .. {401) 274-8700
San Diego, 525BSt. ............. (714) 239-9001
St. Louis, 7733 Forsyth Blvd., Clayton . . . (314) 727-1535
San Francisco, 111 PineSt. .. ....... {415) 434-1900
San Jose, 675 North First St. .. .. ... .. {408) 293-3040
Scranton, 407 Connell Bldg. . . . .. .. ... (717) 961-5821
Seattle, 1215 Fourth Ave, .. . ... ..... (206) 624-9000
Stamford, Ct., 111 ProspectSt. . . . ... .. (203) 3254158
Tampa, 1311 N, Westshore Blvd. .. .. ... (813) 8764191
Washington, D.C., 7316 Wisconsin N.W. . . . {301) 652-1960
Wilmington, 1102 WestSt.. . ......... (302) 652-3244
London, England, 17 Finsbury Square .. .. 016384394
Toronto, Canada, 15 Toronto St. . . .. .. . {416) 868-1314
Vancouver, Canada, 535 Thurlow St. . . . . (604) 688-7726
ROBERT
HALF
PERSONNEL
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Our dedication to efficiency
led us to some of the most advanced
penpheral data equipment

in the world.

Facit 75 CPS Paper Tape Punch

Our dedication to efficiency led us to
a line of peripheral data equipment that
can do just about anything you could ask.
Complete products or sub-units featuring
top performance and long service with a
minimum of maintenance requirements.

In fact, we honestly feel that no other
OEM manufacturer offers a better per-
formance to price ratio.

Our dedication to efficiency led us to
a line of products that are expanding
swiftly from alphanumerical page print-
ers, strip printers and 75 CPS and 150 CPS
tape punches to punch mechanisms,
readers, input/output typewriters and
numeric printing units.

Our dedication has also led to com-
ponents that are compatible with, and
adaptable to, just about any system.

Let us express our dedication by send-
ing you more information. Just express

your interest in the coupon below, and
send ittous.

Before too long you could have some

very dedicated people at Facit, and a
very efficient product, working for you.

Facit. A leading manufacturer of

peripherals for all types of computers and
data recording systems.

%
i

- Gentlemen:

DEDICATED TO EFFICIENCY.

i RO A O B (N B S 6
FACIT-O.E.M. Division -

DI074 %
501 Winsor Drive §
Secaucus, New Jersey 07094 gz%

I'd like to dedicate myself to efficiency. Please
send me all the information you have on Facit @
Peripheral Data Equipment.

NAME §
FIRM @
ADDRESS. %
CITY. STATE ZIP.

CIRCLE 59 ON READER CARD
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software & services

Updates

Since 1971, ALCOA has provided a
valuable service to builders and
users of FORTRAN compilers by
supplying them (through Purdue
University) with programs to test
how closely particular compilers
conform to the ANSI x3.9-1966
standard. ALCOA doubts that it
will be 1in a position to continue
supplying validation tests for
the new FORTRAN standard that
ANSTI is working on. ALCOA thinks
that ANSI should henceforth
supply validation tests with any
new standard it develops. If you
agree-—and if the ALCOA tests have
benefited you--you are urged to
write Mr. Frank Engle, Jr., Chair-
man of the ANSI FORTRAN Committee,
179 Lewis Rd., Belmont, Mass.
02178.

Users' attitudes have changed to
the point that they now consider
what is available on the software
market before plunging into de-
velopment of new systems, report-
ed Werner Frank, executive vice
president of Informatics, in a
talk at IFIP 74 in August. An
international panel of software
heavyweights, of which Frank

was a member, was exploring the
impact on the user community of
both systems and applications
software.

Carnegie-Mellon University, the
birthplace of many unusual comput-
er applications, is now working
on a PDP-11 system that might
prove to be a real boon to archi-
tectural engineers and designers.
The heart of the system is a new
language that allows designers to
easily try new design plans, such
as different size support beams,
and obtain an analysis of the im-
pact of the change on the struc-
ture, even to the point of ascer-
taining whether the proposed
change conforms to building codes.

While not exactly jumping into

the software package market with
both feet, two Bell Labs research-
ers have nevertheless developed a
computer program to help proof-
readers catch typographical errors
before they show up in print, -
DATAMATION pledges to follow this
development to see whether it
would make it possible for us to
bring you a magazine with even
fewer mistrakes in it.

October, 1974

RPG Aid

EXIT-HELPME is a small computer pro-
gram offcred to 1BM 360/370 users of
the RPG programming language, that
prevents the computer from prema-
turely terminating a run due to invalid
information being given to it (data
checks) or unresolvable program con-
ditions (program checks). Instead,
HELPME causes execution to be tempo-
rarily suspended, and requests the ma-
chine operator to decide which of vari-
ous alternative actions will resolve the
exceptional condition. The package
can be used either as an operations aid,
with instructions for what action to
take if a program bombs in the middle
of the night, or as a rationalization for
not building extensive restart proce-
dures into the source program. The
EXIT-HELPME command is a macro
inserted into the program stream that
transfers control to the computer con-
sole.

Fourteen program interrupts are iso-
lated, including collating sequence, un-
defined record type, record sequence,
no record found, halt indicator condi-
tion, 1SAM overflow, duplicate 1SAM,
and the seven program checks. Options
of the computer operator include by-
passing the errant data, accepting it,
altering the computer’s memory, forc-
ing normal end of job, or terminating
the problem job. The program sells for
$250 and comes with a 90-day warran-
ty. DATA UNIVERSAL, Teaneck, N.J.
FOR DATA CIRCLE 281 ON READER CARD

PDP-11 Operating System

It certainly is a buyer’s market for
replacing Digital Equipment’s standard
operating systems, with all the alterna-
tives introduced recently. This one’s
principal advantage is that it is very
easy to get it to support foreign de-
vices: all that is necessary is to write a
software driver to get it running.

TAG-11 is offered as a replacement
for DEC’s Dos monitor. Though it is not
a tasking system like rsx-11D, it is ca-
pable of handling real-time applica-
tions, too, say its developers. The heart
of TAG-11 is an executive program con-
sisting of a keyboard monitor and one
overlay. These are brought into memo-
ry only when needed. The resident ex-
ecutive contains all 1/0 logic, system
tables, and the nucleus of the error
handling and file open/close routines.
The overlay from the system device
handles the bulk of device errors, com-
mand string decoding, and file open-
ing/closing. TAG-11 requires a mini-
mum of 12K words to support batch
processing.

Additional features of TAG-11 in-
clude the ability to initiate program
loading under control of an abbrevi-
ated core-resident directory rather
than a time-consuming overlay and di-
rectory search. Additional speed and
direct loading capability is provided by
the ability to store files in core-image
form. Six other programs are part of
the TaG-11 package: a text editor, a

software
spotlight

Machine Utilization
The console operators of 0S- or vs-
equipped IBM systems are hamstrung
in their ability to efficiently manage
system performance by a lack of visi-
bility into exactly what the system is
doing. There are facilities for display-
ing on the system crt what jobs are
active in the system, but there is no
information readily available as to how
much of the total system’s resources
are being used.

The Look command eases this prob-
lem. The operator can look at cpu
activity and find out how much of the

cpu is being utilized by a particular job
step, whether the job is waiting for an
1/0 request to be fulfilled, etc. Similar-
ly, “Looking” at 1/0 activity reveals
which files on which packs on which
channels are in use, how busy each file
is, and even (if desired) the average
disc arm movement on the pack, given
in cylinders. Ideally, the operator
would cooperate with the system
scheduler and determine whether the
priorities of some of the jobs should be
changed to force them through the
system quicker, whether a certain job
should be cancelled to free up the sys-
tem, whether a reallocation of disc
packs should be undertaken, etc. The
LooK command is priced at $800 and
is supplied in object deck form. PRO-
GRESSIVE SOFTWARE, New York, N.Y.
FOR DATA CIRCLE 280 ON READER CARD
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macro assembler, a linkage editor, an
on-line debugging package, a peripher-
al interchange program (for file main-
tenance), and a device packing routine
(pack) which dynamically manages
storage allocation.

TAG-11 is priced at $900, including
all supporting documentation. A
FORTRAN compiler for use under the
system is priced at $600. THE APPLICA-
TIONS GROUP, Davis, Calif.

FOR DATA CIRCLE 283 ON READER CARD

Remote File Inquiry
A remote file inquiry (RFI) system de-

veloped to support operations at the
Kennedy Spacecraft Center is being
made available through the cosmic
public domain software clearinghouse.
RFI is set up to handle as many as 99
tty-type terminals in its present form,
operating asynchronously at 110 baud.
A 360 model 40, 120K bytes of memo-
ry, the 0s/MFT operating system, two
2314-type discs, and at least one tape

drive is the minimum configuration.
An English-like free form query lan-
guage is used to maintain and interro-
gate user-definable data files. Each in-
quiry sentence is composed of five
functional parts: a function name or
file 1D; an optional title phrase used to
provide report titles; the verb phrase;
the object of the qualifier phrase; and
an optional sort phrase giving the ca-
pability of sorting the selected data in
ascending or descending order. There
are commands for printing out records
that meet certain selection criteria, to-
taling numeric fields, adding and delet-
ing records, etc. A five position code,
easily changed by the terminal opera-
tor, is used to control access to each
file. Separate codes can be provided for
reading and updating, if required. RFI,
reference number Ksc-10837, is priced
at $1,250. cosmic, Athens, Ga.
FOR DATA CIRCLE 282 ON READER CARD

Invento'ry Management
SIMPLE 1S an inventory management

program originally written for the steel
distribution industry, but it’s claimed
that the package can be modified to
serve almost any inventory application.
SIMPLE (Systems Information for

Managing Process & LIFO Evaluation)
is also claimed to be a money saver due
to an accounting orientation that man-
ages inventory on a last-in, first-out
(L1FO) basis that has numerous tax
advantages.

SIMPLE runs on a 24K 1BM System/ 3
Ill run on a smaller cpu, but it’s
not recommended, as overlays will slow
processing considerably. Approximate-
ly 320 tracks of 5444 disc storage are
required to hold master files for product
description, customer information (for
up to 3,200 customers), the inventory
master, with provision for 984 unique
product types and specific identity
numbers, and working storage.

The first report generated by the sys-
tem is an invoice proof. At this time all
discrepancies are noted by error mes-
sages such as ‘“balance-on-hand too
low” or “item not found,” etc. This is
to insure that the system doesn’t pro-
duce a meaningless run, by allowing
time for clerks to check into the prob-
lems that have been flagged. Subse-
quent reports include recap totals per
month for each type of sale, i.e., by
customer, project, or salesman; a year-
to-date total; and a recapitulation re-
port. These reports include items such -
as total sales, total cost, resulting total

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:
« Upperand lower case

+ Three RS232 connectors + Data access jack

« Keyboard isolate switch  « Print position counter
« llluminated print area * Many other features
and options

« 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. T2
East 66 Midland Ave., Paramus, N. J. 07652 Y 2601 E. OAKLAND PARK BLVD.,
(201) 261-6800 « TELEX: 138-707

150

« Integral carrying case
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Is your computer data reliable?

POwERGUARD

*Monitors Power Lines

Purchase Price
$1,485

... CALL LINDA
COLLECT!

(305) 563-8885

Leases Available thru
GENERAL @D ELECTRIC

Instrument Rental Program

Momentary power disturbances can cause your computer
to generate and print erroneous data. Any out-of-toler-
ance conditions down to 0.1 millisecond duration are
permanently recorded by the automatic operation of
PowerGuard. To protect your data integrity, simply plug
PowerGuard into the same power outlet as your data
processing system. It's ‘that easy!

DATA RESEARCH CORPORATION

FORT LAUDERDALE, FLA. 33306

CIRCLE 16 ON READER CARD
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INTRODUCING
STATOS

I-SCAN.

It blows other hard copy right off the map.

The new Bi-Scan™ writing head in
Statos 33 family of printer/plotters
gives you sharper hard copy output
than any standard electrostatic com-
puter peripheral in the business.

In fact, a 250% improvement in
contrast. It does this with a simple
but unique staggered-styli design.
Each sf;jus is 60% larger in diameter
so that the dots actually touch to
produce extremely clear printing or
plotting. .

But Bi-Scan is just one of the ex-
clusive features that makes the Statos
33 family of printer/plotters the best

October, 1974

cost/performance buy around.
Other features you'll like include
automatic control electronics to sim-
plify interfacing, make programming
easy, and take a big load off the
computer. A dynamic toning system
to guarantee even toning at all op-
erating speeds. And a choice of four
widths: 8-1/2 inch, inch, 15inch, and
the super wide 22 inch lideal for

CIRCLE 86 ON READER CARD

weather maps, seismic charts, or
D-size drawings).

Whatever your requirements—
alphanumerics in any language leven
Chinesel, graphics, or graphics inter-
spersed with words—there's a Statos
printer/plotter for you. And they're
priced right.

For details on how Statos 33
units relate to your application, call
Dave Sloan (415} 493-4000. Or write
Varian Data Machines, 611 Hansen
Way, Palo Alto, CA 94303.

S

*Bi-Scan Patent Pending
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software
& services

profit, total tonnage, average selling
price, average cost, average profit, and
gross profit percentage.

The system is offered in three plans.
As is, without programming or systems
support, but with source decks, listings,
object decks compiled to specification,
and documentation of input, it costs

$20K. With 200 hours of systems and/
or programming support, it costs
$25K. For modifications above the
200 hour level, work is charged at
$26/hour plus materials, not to exceed
an additional 200 hours of modifica-
tions. DELTA STEEL, INC., Houston,
Texas.

FOR DATA CIRCLE 287 ON READER CARD

Assembler Debugger .
SYMBUG-A is a conversational symbolic

debugger that operates as an execution

if ou work
the Brain

ratner than

Book...

..you’re needed for
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 creden-
tials 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 & Communica-
tions System Programming; Radar, Weapons, Missile Simulation; Operating
System Software Development; Real-time Software Design; Software Project
Manallaement; Weapon System Software Development; New Business Acquisi-

tion;

icro Programming Systems; Real-time Executive System Design; Com-

puter Systems Architecture. If you have a successful background in some of
these areas, we can offer long-term career opportunities that include attractive
immediate rewards and extraordinary 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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time support package under IBM’s
Conversational Monitor System and
vM/370 operating system. Using En-
glish-like commands, the programmer
can examine and change data, and
even patch the program on either the
symbolic or source statement level.
The package can be used under any of
three conditions: when a program in-
terrupt occurs; when a pre-established
breakpoint or execution interruption is
encountered; or when an attention/
break interrupt is forced by the user.
At that time the user can perform a
number of different operations, includ-
ing cxecute one or more assembled in-
structions; set, erase, and list program
breakpoints; etc. SYMBUG-A is priced at
$7,500 and can be installed in less than
one day. Lease and rental plans are
also available. STANDARD DATA CORP.,
New York, N.Y.

FOR DATA CIRCLE 285 ON READER CARD

Graphic Terminal Support

A, package of communication proto-
cols required to support Tektronix
4010 and 4012 on Hewlett-Packard
BAsIC/2000F time-sharing computer
systems is now available from H-p. The
20311A package is a combination of
two BASIC language subroutines. The
primary ‘routine provides complete
control of all terminal functions and
adds graphic presentation facilities. A
higher level plotting package uses the
primary subroutines to draw and label
graphs, and scale and plot data using
simple commands that don’t require
the user to have detailed knowledge of
terminal protocol. The graphics sup-
port software is priced at $500. H-P
does not supply the Tektronix termi-
nal. BEWLETT-PACKARD c0., Palo Alto,
Calif.

FOR DATA CIRCLE 286 ON READER CARD

Microprocessor F’rqgramming
An assembler and a simulator for In-

tel’s 8080, 8008, and 4004 series of
microprocessors have been developed
to ease programming considerations on
these devices. Written in FORTRAN 1V,
the programs can be readily set up to
run on virtually any computer support-
ing FORTRAN.

The assemblers provide symbolic
addressing, relative addressing, con-
stant generation, and other features
found in assembly programs. The sim-
ulators provide a flexible set of com-
mands that enable users to set break-
points, trace program flow, display and
patch memory locations, etc. Assem-
bler prices start at $500; simulators at
$650. MICROTEC, Sunnyvale, Calif.
FOR DATA CIRCLE 289 ON READER CARD O

DATAMATION



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

ersonal 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 beer: 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.)

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

Serving Northeast, Southeast and Midwest U.S.

ing personnel in the computer field.

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,
® RSVP SERVICES, Dept. M., Suite 104, Towle Bldg., 1777 Walton

@ RSVP SERVICES, Dept. M., 1651 Old Meadow Road, MclLean, Va.

ouEisITigs|ysirlelvisRinicE

FREE EMPLOYMENT SERVICE
FOR PROGRAMMERS AND ANALYSTS

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 lanquages, com-
puters and operating systems. We
also serve engineering and market-

Call or send resume or rough notes of objectives, salary, location

Cherry Hill, New Jersey 08034 (609) 667-4488
Road, Blue Bell, Penna., 19422 (215) 643-5550

22101 (703) 790-5166

RSVP SERVICES

Employment Agency for Computer Professionals
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EDP SEARCH

WHY IS FOX-MORRIS THE FIRST CHOICE
OF EDP PROFESSIONALS?

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
Consuitants, Inc.

Completely confidential service geared to your career objectives.
Unparalieled 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.

fox-morris
personnel consultants

Philadelphia: (215) 561-6300, 1500 Chestnut St., Philadelphia, Pa. 19102
New York: (212) 697-1820, 633 Third Ave., New York, N.Y. 10017
Pittshurgh: (412) 232-0410, 6 Gateway Center, Pittsburgh, Pa. 15222
Wilmington: (302) 654-4465, 2005 Concord Pike, P.0. Box 7017, Del, 19803
Princeton: (609) 452-8135, P.0. Box 2063, U.S. Rt. 1, Princeton, N.J, 08540
Baltimore: (301) 296-4500, 409 Washington Ave., Baltimore, Md. 21204
Charlotte: (704) 375-9151, 1415 East Blvd., Charlotte, N.C. 28203

Atlanta: (404) 321-3888, 2200 Century Pkwy., N.E., Atlanta, Ga. 30345
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APPLIED 5ESEARCH
SOFTWARE ENGINEERING

The United States Air Force Avionics Laboratory is conducting

Applied Research in the DESIGN, DEVELOPMENT, TEST and OPERATION
of Airborne System Software. Our mission is to improve the quality
and reduce the cost of Avionics Software. Our activities include
Technical Analysis of Air Force requirements, planning and conduct of
in-house and contract research, and the implementation of our research
results. We have a growing need for outstanding engineers,

thematicians, and computer scientisis with imagination and proven
ability to solve real-world problems. There are two principal areas of
expertise with starfing salories ranging from $14,671. to $20,677.

AVIONICS SOFTWARE

REQUIRES EXPERIENCE DESIGNING, CODING AND TESTING NAVIGATION,
WEAPON-DELIVERY, AIRCRAFT-CONTROL, AND OTHER AIRBORNE SOFTWARE. ALSO
REQUIRES EXPERIENCE IN DYNAMIC SIMULATION OF AVIONICS SYSTEMS, AND
INTERFACE OF REAL-TIME SIMULATIONS AND AVIONICS COMPUTERS.

SYSTEMS SOFTWARE

REQUIRES EXPERIENCE DESIGNING, CODING AND USING OPERATING SYSTEMS
CONTAINING INTEGRATED MULTIPLE-LANGUAGE TRANSLATORS, UTILITIES, MODULAR
DATA BASE MANAGEMENT, AND ON-LINE DESIGN AND DEBUG TOOLS. ALSO NEEDS
EXPERIENCE WITH INTERPRETIVE COMPUTER SIMULATION AND REAL-TIME EMULATION.

We have a challenging career, excellent facilities and outstanding people.

If you want to join us, send your resume and salary requirements to:

U. S. CITIZENSHIP REQUIRED ASD/DPCE

Attn: Mr. M. E. SEMLER

— AN EQUAL OPPORTUNITY EMPLOYER — Wright-Patterson AFB, Ohio 45433

AUIONIES >
LOBORATORY %
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Just out!

1974 computer
salary survey
Yours free

B T

Positions Available

Do you know how much money your
colleagues made last year for doing

the work you do? Do you know which
computing skilis are the most iucrative?
Do you know how to get a better
position?

Source Edp does. And we'll share what
we know with you. Our eighth annual
salary survey and career planning
guide, ‘The Next Step,” compiles
salary data received from the 11,000
professionals who consulted us last
year. We add to that advice developed
over our twelve years of recruiting
computer people: danger signals that
mean you should start looking for a new
position, mistakes to avoid. A periodic
supplement lists positions currently
available.

Source Edp is the largest nationwide
recruiting firm devoted exclusively

to computer professionals. We print
“The Next Step’’ as a service to people
like you. Fill out the reader reply card,
and we’ll send you one absolutely free.

Corporate headquarters:
100 South Wacker Drive
Chicago, lllinois 60606
(312) 782-0857

Regional offices

Atlanta

1 Corporate Square, 30329, (404) 634-5127
Chicago

100 S Wacker Drive. 60606. (312) 782-0857
903 Commerce Prive, Oak Brook IL 60521,
(312) 323-8980

550 Frontage Road. Northfield IL 60093,

(312) 446-8395

Cleveland

789 Union Commerce Bldg., 44115, (216) 711-2070
Dallas

7701 Stemmons Freeway, 75247 (214) 638-4080
Detroit

26555 Evergreen, 48076

(313) 352-6520

Houston

4635 Southwest Freeway, 77027, (713) 626-8705
Kansas City, MO

20W Hinth Street, 64105, (816) 474-3393

Los Angeles

3550 Wilshire Boulevard, 90010, (213) 386-5500
2081 Business Center Drive, Irvine CA 92664,
(714) 833-1730

Minneapolis

801 Nicollet Mall, 55402, (612) 332-8735

New York
600 Third Avenue, 10016, (212) 682-1160

Palo Alto

525 University Avenue, 94301, (415) 328-7155
Philadelphia

1700 Market Street, 19103, (215) 665-1717
San Francisco

111 Pine Street, 94111, (415) 434-2410
St. Louis

130 S. Bemiston Avenue, Clayton MO 63105,
(314) 862-3800
b source<§dp

2400 Morris Avenue, 07083, (201) 647-8700

Technical
Publishing Company

Arthur L. Rice, Jr., Chairman of the Board
James B. Tafel, President )
Gardner F. Landon, Exec. Vice President
Calverd F. Jacobson, Financial Vice President

Advertising Offices

Sales Manager and Vice President

John Brennan: Greenwich, Ct. 06830
35 Mason St. (203) 661-5400
Cable: DATAMATION,
Greenwich, Connecticut

Eastern District Managers
A. Treat Walker,
Warren A. Tibbetts: Greenwich, Ct. 06830
35 Mason St. (203) 661-5400

New England District Manager & Vice President
Warren A. Tibbetts: Manchester, N.H. 03104
112 W. Haven Rd.
(603) 625-9498

Midwest District Manager

John M. Gleason: Chicago, Ill. 60606
205 W. Wacker Drive
(312) 346-1026

Western Manager and Senior Vice President

Hamilton S. Styron: Los Angeles, Calif. 90035
1801 S. La Cienega Blvd.
(213) 559-5111

District Manager

Alan Bolté, Jr.: Los Angeles, Calif. 90035
1801 S. La Cienega Blvd.
(213) 559-5111

Western District Manager

James E. Filiatrault: Mountain View, CA 94043
2680 Bayshore Frontage Rd.
Suite 101
(415) 965-8222

U.K., Scandinavia, Benelux, Germany
Intergroup Communications, Inc.
Wallace K. Ponder, European Director
31 Lyncroft Avenue
Pinner, Middx. HA5 1JU
England
Tel: (01) 868 9289
Cables:'PACOM, Pinner

France, Switzerland, Italy, Spain
Gerard Llasfargues
32 rue Desbordes Valmores
75016 Paris
France -
Tel: (1) 288 90 22

Japan )
Shigeru Kobayashi
Japan Advertising Communications, Inc.
New Ginza Building
3-13 Ginza 7-chome
Chuo-ku, Tokyo 104, Japan
Tel. (03) 571-8748

Other tp Magazines

Plant Engineering  Pollution Engineering

Power Engineering Purchasing World

Research/Development

Beat the Big One...
Heart Attack

Give Heoart Fund
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Do you want to be...

On The New
Frontiers Of
Computer Technology?

Boeing Computer Services is already
there, expanding the frontiers all the
time.

If you have the pioneer spirit ond
the necessary background, we invite
you to join our team in Seattle, Wash-
ington, and other locations.

We will troin and then assign you
to design and implementation teams
for large, sophisticated engineering,
manufacturing and financial informa-
tion systems. Such systems include
Teleprocessing, Terminal Networks and
associated applications and software;
Top-Down Design and Structured Pro-
gramming; Data Base Design and Pro-
totyping with such tools as BTS, COBIMS,
DB Prototype; design, programming,
iesiing ond implementation of large
integrated On-Line Data Base systems.

These openings are for:

PROGRAMMERS /ANALYSTS

Preferably three or more years ex-
perience in development, implementa-
tion and maintenance of information
systems, working knowledge of 360/
370 hardware, COBOL and 0S/ JCL
programming. )

DATA BASE DESIGNERS /
ANALYSTS

Preferably three or more years ex-
perience with IMS 2 or IMS-VS on
physical or logical Data Base applica-
tions. Large-scale hardware experience
desirable.

MINICOMPUTER SYSTEMS
SPECIALISTS

FOR APPLICATION ANALYSIS -
to evaluate cost effectiveness of mini-
computer application for data entry
and Data Base management.

"FOR SYSTEMS DESIGN - to use
minicomputers for business systems
DP, word processing, accounting ma-
chines and intelligent terminals. Ex-
perience with current generation mini-
computers and IBM 370 systems pre-
ferable.

FOR SOFTWARE SYSTEMS - to
develop and maintain minicomputer
software systems and prepare com-
parative analysis of operating systems.

Please send your resumé to The
Boeing Company, P.0. Box 3707-AEH,
Seattle, WA 98124,

An equal opportunity employer.

m BOEING COMPUTER SERVICES, INC.
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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 safisfy 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
Filnancial 6-9400

*“Where More Executlves Find Their Positions Than Anywhere
Else in The Worl d

NCR
POINT-OF-SALE
RETAIL SYSTEMS DIVISION

NCR’s Retail Systems DIVlSIOn in Cambridge, Ohio is
responsible for the engineering and manufacture of
point-of-sale terminal systems to serve the retail market.
Substantlal 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
. Test and Evaluation Programs

3.) Operatmg Retail Terminal Systems Application
Software

4.) Operating Communications Controller Applications
Software

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

Mr. Robert W, Donovan

Please send resume and salary requirements to:
Retail Systems Division
NCR .
Cambridge, Ohio 43725

mEE : Phone 614/439-0398

An Equal Opporfunlfy Employer M/F
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doliar corporation.

We are currently upgrading from an IBM S370/158 VS to an S370/
168 VS. You will work in the ultra-modern environment of our new
Rosemead computer center. Expect an excellent salary and benefits
program while working in one of the nation’s finest geographical
areas offering unequalled recreational facilities and a great lifestyle.

Immediate openings include:

Submit your resume to: .

Personnel Recruitment, Section 50 ‘ .

SOUTHERN CALIFORNIA EDISON, P.0. Box 800, Rosemead California 91770 s E
- An equal opportumty employer M/F

Southern California Edison, one of the country’s leading electric
utilities has immediate openings for growth oriented professionals

in the EDP field. We need your experience to help us design and pro-
gram business systems required to support a progressive 4% billion

analysts

Minimum of 3 years experience in
COBOL programming on either IBM
360/370 equipment, OS/VS environ-
ment. IMS experience desirable.

SYSTEMS ANALYSTS

Minimum of 5 years experience in
EDP systems analysis, design and pro-
gramming, plus business application
experience required on either 1BM
360/t370 equipment, OS/VS environ-
men
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It's perfectly
Clear,

If you need FORTRAN, you need

McCracken.

Over 1,000,000 people already
know how clearitis.

Z:n

: ASMPLIENED GuipE.
MeCracten FORORTRAN Ff?mmmma :

A GUIDE TO FORTRAN IV PROGRAMMING Second Edition
By Daniel D. McCracken

With McCracken’s FORTRAN IV guide, you'll learn easily and
effectively how to use FORTRAN to solve problems in such
fields as business, science, engineering, statistics, and educa-
tion. Here McCracken introduces the essentials of FORTRAN
IV in a form you can master in just a few hours of careful read-
ing and computer use. He presents one new concept at a time—
transfer of control, double precision, complex and logical vari-
ables, subscription variables, the DO statement, and input/
output. Case studies involving operating systems and time shar-
ing, column design, mean and variance, damped oscillation, and

graphing show you how to use FORTRAN in a realistic context—
for instance how to set up programs and how programs work by
reproducing actual computer output from representative test
runs. Graded exercises help you master the fundamentals. Basic
background matter on computer hardware is provided and fre-
quently needed reference material is collected in one place. As
always, McCracken is attentive to good programming practice—
the careful validation of input, techniques for writing readable
programs to facilitate program proving, documentation, and ef-
ficierit execution. The Instructor’'s Manual is also available.

1972 . 290 pages v $7.75

A SIMPLIFIED GUIDE TO FORTRAN PROGRAMMING
' By Daniel D. McCracken

With this new, simplified guide to FORTRAN, you'll find the
usual McCracken excellence, but without the usual mathemati-
cal rigor. Written for students just beginning their study of
FORTRAN or professionals needing FORTRAN in their work,
this text gives a complete, easy-to-follow introduction to the
subject and how to use it—from the assignment statement and
input/output, to program execution, development, and check-
out, to functions and subroutines.

Each chapter presents programming concepts within the frame-
work of meaningful applications. Examples are drawn from
areas familiar to you—pay calculation, conversion of a distance
in miles to kilometers, calculation of simple statistics describ-

ing grades on an examination, and many others. And right from
the start you begin writing programs, so you quickly develop a
real understanding of what FORTRAN is all about and how you
can make It work for you.

You (and your students) will like McCracken because it's clear,
because it includes excellent summaries and review questions
in each chapter, and because it provides a wealth of chalieng-
Ing exercises. It also includes several case studies which you
can match to your own needs and interests. The Instructor’'s
Manual includes answers to even-numbered exercises (odd-
numbered are in the text) and offers suggestions for teaching
each chapter and how to make the best use of the case studies.

1974 _ 278 pages $7.50

For your complimentary examination copies, contact your Wiley representative or write
to Gene Davenport, Dept. 190, N.Y. office. Please include course title, enroliment and

present text.

JOHN WILEY & SONS, Inc.
605 Third Avenue, New York, N.Y. 10016
In Canada: 22 Worcester Road, Rexdale, Ontario
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Progress Report:

370/STOR 155 & 165

THE MOST SUCCESSFUL
INDEPENDENT MEMORY
EVER. CAMBRIDGE
KEEPS IT THAT WAY.

When first introduced, 370/STOR expansion memory for IBM Model 155 and 165
processors was considered innovative. It had up to twice the capacity. Was installable very
fast. Had a unique fail-safe feature to assure maximum uptime. And offered unheard-of
economy — with savings of more than $1 million possible. It became a big hit with users —
and Cambridge has kept it that way. First by adding a feature that eliminated the need for
extra storage adapters when expanding beyond one megabyte. Then by adding DAT
compatibility. And most recently, by adding a memory Excelerator. 370/STOR 155 and
165. The record speaks for itself.

9/72 9/74 9/72 9/74 1 2 3
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INSTALLED IMPECCABLE MULTIPLE FASTER
BASE UPTIME SAVINGS OPERATIONS
Over 200 million bytes of This graph shows 370/STOR memory costs More CPU cycles means
370/STOR are installed at sustained uptime for an less than half what IBM more processor through-
155 and 165 sites. The average 370/STOR instal- charges. You save over put. 370/STOR Exceler-
average site has grown lation. Customers tell us $200,000 per megabyte. ator speeds up 155 and 165
from 512K to 1536K bytes they regularly experience Throw in storage adapter processors. The extent of
intwo years. And most 99.5% uptime or better. cost savings. Another the speed-up depends on
customers —among them Some 370/STORs have $120,000. And model your job and operating
the largest industrial never failed. And with change savings. As much environment, but an aver-
firms in the world — keep 370/STOR, yourarelyever  as$30,000 more. With our age 10-20% improvement
ordering more. have time-consuming Excelerator, youcanspeed  isachievable in mostsites.

single-bit errors. up your purchased or

leased IBM storage units.

That’s even more savings.

CAMBRIDGE.

A good place to put your information.

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

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 (913)371-3352 » Atlanta (404) 252-1382 « San Francisco (415)692-4806 « New York City (2011947-0184 * Rochester
1716)637-2229 » Chicago 1312 449-5260 * Detroit (3131 557-4080 « Washington, D.C. (301)657-9105/6 « Dallas (214) 231-4804 » Los Angeles

12131822-1166.
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OpScan17

reads
handprint

rents for
lessthan

$36O a month

interfaces
with
standard
hardware

solves a
multitude
of data
handling
problems.

Contact us today. There finally is
a better way.

Optical Scanning Corporation
Newtown PA 18940 (215) 968-4611

Nationwide sales and service.
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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

PARALLEL
PROGRAMMING

Is it a waste of scarce programming resources to continue
our historic practice of coding source programs only once,
using a single programmer? Computer people learned long
ago that it is often cheaper and more reliable to duplicate
expensive computer hardware, than it would be to try to get
the same result from single hardware units. Computer peo-
ple are beginning to realize that, in designing input codes
and file structure, it usually gives us high efficiency and
reliability at low cost if we design useful redundancy into
the data, instead of trying to get rid of all redundancy.
Almost all of nature and science demonstrates that systemat-
ic redundancy is the key to efficiency. Is it then possible that
program coding methodology could make use of some
systematic redundancy concept? I was surprised to find that
the answer apparently is “Yes”!

Dual coding begins with the simple basic idea that a
program or a module should be produced in two indepen-
dent source code versions. The versions may be produced by
two independent programmers, by independent teams, or by
the same programmer working in different languages. The
programmers may choose independent designs (one struc-
tured, one top-down, for example), the compilers and ma-
chines chosen may be different, as may the initial test data.
During testing of the final version, however, identical inputs
should result in identical outputs. The program specification
(which should not be a detailed flowchart) should be com-
mon to both modules, but there may be some room for
making dual program specifications. The major objective of
any difference introduced should be to increase the probabil-
ity of detecting errors, problems, or inefficiencies through
measuring differences of output, space, timing, or produc-
tion costs. .

Obviously, errors introduced simultaneously to both proj-
ects (such as errors in initial program specification) cannot
be caught by this method, unless one of the coders reacts
and codes the “correct” logic, based on common sense or on
his understanding of the problem. One major hope or
assumption is that many errors are of “random” spacing and
nature. It is not intended that this concept alone will cure all

DATAMATION



the forum

programming problems. No technique will do that. Certain-
ly this technique needs to be combined with top-down,
structured team programming, using well-designed redun-
dant data structures as an aid to detecting and correcting
operational errors.

When we recognize that the source coding effort today is
only 5% to 20% of any programming project, then dou-
bling this effort has a small maximum worst-case penalty.
Indeed, we know from the experiments of Weinberg. and
others that there are great productivity differences between
programmers (on the order of 26 to 1), and that motivation
has a substantial effect on programmer performance. Obvi-
ously then, two parallel programmers will be highly moti-
vated, like two 100-meter sprinters, to perform at their best.
In any case we will soon learn who the most productive
programmers really are, and this alone may justify dual
coding. If both teams of programmers are twice as effective
(which I consider realistic, even conservative), the cost of
dual code is zero!

Next we should consider that one of the classic program-
ming problems is the endless testing (30,000 years in simple
cases) necessary in order to test all theoretically possible
program logic and data combinations. This is what makes
high-reliability software so expensive. If we could find some

way to detect subtle errors as they occurred, and stop the

computer before any damage was done, then we wouldn’t
have to test so many wasteful cases. Dual code run in
pseudo parallel (run one module and then the dual copy and
compare outputs) offers a way of simplifying testing and
retesting for side effects after a maintenance change. The
use of parallelism can be gradually reduced to a sampling
level- when confidence is gained through successful use for
extended periods. We can put programs and changes on the
air faster and with less total machine time this way (other-
wise we won’t do it). If one module should blow up, the
other can take over until the module is repaired. The
switchover may be automatic or manual.

The possibilities which systematic use of this technique
offers us for testing people, programmer organization meth-
ods, programming techniques, etc., is very promising. We
have never had such a simple measuring tool in this busi-
ness.

Space doesn’t permit a full listing of the practical experi-
ences with this technique, but let me mention them briefly.
Univac used it successfully for a 20,000-statement (times
two) military operating system. The Univ. of Warsaw used
it for scientific problems (even triple coding, rather than
running expensive test cases). NAsA and Vandenburg are
reported to use it for life-critical systems, and Finnish Silja
Lines Bookia Real-Time System used it to achieve immedi-
ate repair of a critical real-time module while the failing
module took two weeks to repair. iBM France (M. Rault)
reports using it for engineering design problems (AprL-plus,
then a FORTRAN version) and compares it to the electronic
test concept of having a “reference” machine. Lastly, Dr. E.
Dijkstra reported to me that he used it (with Zwanefeld)
when writing the world’s first ALGoL compiler (they found
20 differences between two versions) and later for the now
famous “THE” Operating System (using two teams of two
people). Dijkstra said that he considered it the only natural
way to program, and also remarked (with irony?), “Doesn’t
everybody program that way?” Do you still practice “Cy-
clopic Programming”?

—Tom Gilb
Mr. Gilb is a respected, internationally known data
processing consultant working in Norway. He has authored

many books; the most recent, “Reliable EDP Applications
Design,” was reviewed in the August issue.
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If you can't
decide whether
tobuy an
application

- package or
design your own,
you don’t
have to.

Resource
Planning

forecasting

Standard
Cost
Generation

Processing

Ceneral
Accounting

Standard
Costing

Financial
Accounting

Purchase
Order
Processing

Costing

Inventory
Accounting

Inventory
Management

Performance
Reporting

Production

Inventory
Expediting

_ Recording

Material
Requirements
Planning

Production
Scheduling

Martin MariettaModular Application
Systems (MAS) will fit as if they were
designed for you. But the cost will be
significantly lower, and the implemen-
tation time much shorter.

MAS have six basic applications:
inventory; cost and manufacturing
control; order processing; financial
accounting; and business planning.
More than 400 implementations have
demonstrated their quality.

Let us tell you more about them.
Write: Mike King, Martin Marietta Data
Systerns, National Sales Office,

401 Washington Ave:, Towson, Md.
21204.

MARTIN MARIETTA
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~Dial80O0forreservations,
chances are we're on the other end.

If you're calling Holiday Inn.
or Hilton Inns, it's a sure
thing. Each company uses
different Terminal Communi
cations equipment, on-line
with different computing
configurations. But, the
results are the same—bette
service to their customers.

Our philosophy is to
provide better and more
economical data.communi-
cations equipment and
service to companies who
serve people. It must be
working because we've
installed over 8,000
terminals in four years, and
have established our own
nationwide service
organization.

Perhaps you would like to
see how we can solve
YOUR communications
problems at no cost or
obligation. DIAL 919-
834-5251, WE'RE ON THE
OTHER END!

Terminal Communications,
Inc., 3301 Terminal Drive,
Raleigh, N.C. 27611.

Terminal Communications

Subsidiary of
UNITED AIRCRAF
Serving PeopleWhoServePeople M  coreoraioN
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for the future
today...

There’s no
communication-gap
" inour world!

IBM, CDC, Univac, Burroughs,
Honeywell ... M&M Intelligent

Remote Batch Terminal
Systems are communicating
with the major main frames
around the world.

to your requirements not ours. You configure your Remote
Batch Terminal System to your data volume, formats and locations,
to give you the most throughput with the least amount of equip-
ment, people and space.

BASIC SYSTEMS 520 580 580-1 565 560
Communication Line Speed
.6-50. Khps Std  Std Std  Std  Std
4K x 16 bit Memory Std  Std Std Std  Std
8K x 16 hit Memory Opt Opt Opt Opt Opt
12K x 16 bit Memory Opt Opt Opt Opt Opt
300 cpm Card Reader Std - Std Std Std  Std
600 cpm Card Reader Opt Opt Opt Opt Opt .
1200 cpm Card Reader Opt Opt Opt Opt Opt
300 cpm OMR Card Reader Opt Opt Opt Opt Opt
100 cpm Card Punch Opt Opt Opt Opt Opt
275 cpm Card Punch Opt Opt Opt Opt Opt
200 Ipm Line Printer Std
300 Ipm Line Printer Std
245-1100 Ipm Line Printer Std
600 Ipm Line Printer Std
1200 Ipm Line Printer Std
Magnetic Tape Opt Opt Opt Opt Opt
Paper Tape Punch Opt Opt Opt Opt Opt
Paper Tape Reader Opt Opt Opt Opt Opt
Keyhoard Console Opt Opt Opt Opt Opt

Add to all this the name SINGER with world wide sales and serv-
ice and you now have the versatility, price/performance and re-
liability to specify an Intelligent Remote Batch Terminal System.
Call today for a demonslratlon of what M&M Computer Industries

is doing for you.
SINGER

M&M COMPUTER INDUSTRIES, INC.

2201 N. Glassell St., Orange, California 92665
(714) 998-1551 Telex 65 5464
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Oug model 38
series.

Even the most
expensive ASR
is very
inexpensive.

Just because you need big
machine features, you don't have
to pay big machine prices.

" Not when you've got some
alternatives: the Teletype®
model 38 series terminals. They
offer a lot of features. For only
a little money.
Standard eguipment on all
- model 38 terminals is a 132-char-
acter printing format on a 15-inch

wide platen. Upper and lower
case is also standard. So is
two-color printing.

Speed? 100 words per minute.

If you need more—up to 2400
wpm-—the model 38 interfaces
with the Teletype 4210 magnetic
tape data terminal.

There’s more, too. Like
plug-to-plug compatibility with
the model 33. So you can update
your system without changing it.

The new Teletype model 38
series terminals. Where else can

Teletype is a trademark registered in the United States Patent Office.

machines Teletype Corporation
offers. It also takes commitment.
From people who think service is
as important as sales. In terminals
for computers and point-to-point
communications. .

That's why we invented
a new name for who we are and
what we make. The computer-
cations people.

TELETYPE

you get so much for so little? ®
[t takes more than manu-
facturing facilities to build the
For more information about any Teletype product, write or call: TERMINAL CENTRAL;
Teletype Corporation, Dept. 81V, 5555 Touhy Avenue, Skokie, Illinois 60076. Phone 312/982-2500
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