














































































































































































































































































































































































































































































































































































































































































































SOFTWARE AND SERVICES

IV Transaction Processing database man-
agement system. The package is designed
as an on-line real-time system, providing
protection for the TP environment as well as
individual transaction processing. Through
the use of unique identification codes and
passwords, the package prohibits on-line
access of unauthorized users. In addition,
transaction processing is limited to autho-
rized users; permissions can be restricted to
query or update for a given user transaction,
as defined by the security administrator. Se-
curity verifications and modifications are
maintained on-line.

Installation of the product requires
no modifications to the teleprocessing mon-
itor or to the operating system. The network
need not be taken down to make changes.
No off-line assemblies are necessary and
the system is based on dynamic values that
are not revealed in the source code. The
package costs $7,300. CACI INC.-FEDERAL,
Mechanicsburg, Pa.
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68000 OPERATING SYSTEM

PDOS is a multi-user, multitasking develop-
ment operating system specifically de-
signed for the Motorola 16/32-bit micropro-
cessor. It includes a BASIC interpreter.

The operating system consists of a
small, real-time, multitasking kernel,
which is layered by file management, float-
ing point, and user monitor modules. The
2KB kernel provides: synchronization and
control of events occurring in a real-time
environment that uses semaphores, events,
messages, mailboxes, and suspension pri-
mitives. All user console VO and house-
keeping routines are mcluded in the PDOS
kernel.

PDOS can be‘ configured for any
combination of large or small floppy disk
drives, bubble memory devices, or Win-
chester mass storage units. A variety of tar-
get system configurations is supported for
fast development of memory-efficient end
products. :

The file management module sup-
ports named files with sequential, random,
and shared access. Mass storage device in-
dependence is achieved through read and
write logical sector primitives. Conversion
modules, assembler directives, and operat-
ing system calls allow integration of float-
ing-point operations into user application
programs. A " perpetual license costs
$1,500. EYRING RESEARCH INSTITUTE INC.,
Provo, Utah.
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COBOL GENERATOR

Cobgen is a parameter-driven language
generator that can produce COBOL compile-
ready source programs for IBM and compati-
ble hardware operating under 0S or DOS sys-

gram logic for file interrogation, record se-
lection, file/record/field updating, and re-

. tems. The system provides complete pro--

port generation.

Generated programs are character-
ized by structured data division alignment
and predictable procedure division logic;
this includes sequentially indexed para-
graph names and allows for inclusion of
user-specified standard or unique abbrevi-
ated source coding, which Cobgen expands
to standard verbs and user-defined data
names. ’ '

The $8,000 system allows access of
ISAM/VSAM files and the utilization of a
‘‘coBOL Sort, COBOL Copy’’ facility. In ad-
dition, the system can be used to provide
assistance to users in data selection and
marching in ad-hoc type one-off reporting.
SOFTWARE INFO SERVICES INC., Los Ange-
les, Calif.
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MICROCOMPUTER DBMS

InfoStar, a business applications develop-
ment system designed for nonprogram-
mers, provides on-screen menus in English
that guide the user through each step of data
entry form design and detailed report gen-
eration. No programming procedures are
required to use the database management
system, which is available for use on many
microcomputers.

The product’s transaction process-
ing and updating capabilities enable the
user to update records across file bound-
aries, without requiring an understanding of
the relational model. For data entry, a cur-
sor is used to ‘‘draw’’ forms on the screen,
instead of requiring the user to know com-
mands and to calculate coordinates. For re-
port generation, users can generate a prefor-
matted ‘‘quick report’’ in about one minute
by selecting the data desired and indicating
the fields he wants totaled or subtotaled.

InfoStar also provides full report
writing capabilities for custom applica-
tions. For example, it provides up to nine
control breaks, can handle arithmetic calcu-
lations within the report, and allows the
user to incorporate data from multiple files.
Print enhancement features include bold-
facing and underlining of selected data
fields. Generating these custom applica-
tions is facilitated because no code is writ-
ten or debugged.

The $500 DBMS includes four levels
of help menus for novice and experienced
users; these are indexed to the user refer-
ence manual. The DBMS can handle variable
length records, with up to 65,535 records
per file and 255 fields per records. It re-
quires CP/M 2.2 or higher, 48KB memory,
and dual floppy drives. MICROPRO INTERNA-
TIONAL CORP., San Rafael, Calif.
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ACCOUNTING ON UNIX

The Business Accounting Control System
(BACS) was developed on the Unix operat-
ing system for use in Altos, DECmate, Itha-
ca Intersystems, Onyx, Pixel, Plexus, and

Zilog computers running Unix. The pack-
age is an integrated multi-user family of
business accounting packages written in RM
CcOBOL. It handles all accounting functions
on five modules: order entry and inventory
control, accounts payable, accounts receiv-
able, payroll, and general ledger.
Because the system is designed for
use by multiple simultaneous users, it
should be most efficient for businesses
grossing $100 million annually in sales, the
vendor says. BACS provides instant access
to a large set of management reports, allow-
ing a business manager to focus more on
profitability and to control operations more
efficiently. Each module in the package
costs $600. AMERICAN BUSINESS SYSTEMS,
Westford, Mass.
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DPTX DRIVERS

These DPTX Driver packages allow a Prime
DPTX user to communicate with a 3270-
compatible host using a variety of common-
ly available crt terminals. The packages,
which are high-performance versions of the
Data Stream Compatibility software, can
communicate at up to 9,600 bps as a 3277
model 2 emulation.

The drivers take advantage of exten-
sive cursor addressing to paint screens
quickly, and they can make use of the abili-
ty of some terminals to set up a repetitive
sequence of characters on the screen with
an abbreviated transmission; this results in a
better throughput rate. A driver for the Lear
Siegler ADM31 costs $1,000, with mainte-
nance optional at $350 per year; for the Lear
Siegler ADM42, the driver costs $1,200 with
a $400 maintenance option; and for the Te-
leVideo 950, the driver costs $1,700, with
maintenance at $450 a year. COMPUTRON-
Ics, Wood Dale, Il1.
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TEFRA SOFTWARE

A subroutine module to this vendor’s IRS
software can handle interest withholding re-
quired by the Tax Equity and Fiscal Re-
sponsibility Act of 1982 (TEFRA). The mod-
ule extracts interest withholding informa-
tion with minimum disruption to existing
bank systems, the vendor says. IRS handles
withholding for all types of interest-bearing
accounts, and retains data.on closed ac-
counts, certificates, and over-the-counter
transactions.

IRS calculates withholding, stores
withholding data, determines exemption
status, and tracks remittances to the govern-
ment. Users can choose among the with-
holding methods allowed by TEFRA: period-
ic withholding, once-a-year withholding,
or mixed methods. The module can be add-
ed to existing systems for $10,000; a new
system costs $30,000, but trading in a used
IRS system will count toward the prlce
DISC, INC., Baltimore, Md.
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Now, a supermini you can grow with
at aprice you can live with.

The 3210. Only $42,000 |

The Perkin-Elmer 3210, the most
powerful system in its class, is
now also the most expandable.

And the $42,000 price tag
(U.S. only) makes it the most affor-
dable 32-bit supermini system
on the market. (OEM quantity of
100, $26,000.)

Software Power

You get full 32-bit software
performance. Programmers can
work interactively in any mix of
these languages—FORTRAN,
COBOL, Pascal, Basic Il and RPG
Il A whole range of FORTRAN
compilers are available right up
to our state-of-the-art universally
optimizing FORTRAN VIl Z.

A standard version of Bell
Laboratories’ UNIX™ general-
purpose time sharing software
development system runs on the
3210. And we fully support it. Or
you can have Reliance PLUS,

a software package with every-
thing you need for high-perfor-
-mance transaction processing
including a transaction controller,
a relational DBMS, a data diction-
ary and guery/report processing.
Hundreds of third-party pack-
ages that can save you time and
money are also available.
Expansion Power

With the 3210 you can expand
system capability without having
to trade up to a bigger CPU. You
can get as much as 4MB of
directly addressable memory.
The 3210 can support up to

32 terminals concurrently. And
you can string up to a whopping
28 gigabytes of disc storage on
the 3210. :

The 3210 gives you a choice
of disc options from 32MB to

UNIX is a trademark of Bell Laboratories, Inc.

300MB. And the system supports
800, 1600 and 6250 bpi tape
drives. ‘

That's a powerful array of
features for a mini that's just 30
inches high. And if you ever
outgrow all that power, you can
migrate upward within our super-
mini family and protect your soft-

©1982 The Perkin-Elmer Corporation

ware investment.

LLearn more about what
makes the Perkin-Elmer 3210
your biggest supermini value.
Write or call now for all the facts.
The Perkin-Elmer Corporation,
Two Crescent Place, Oceanport,
NJ 07757. Tel: 800-631-2154.

In NJ 201-870-4712.

PERKIN-ELMER
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. Security for ™
is your answer to total
resource protection.

EASY TO INSTALL, EASY TO USE, EASY TO MAINTAIN
AND EASY TO TRY » FREE OF CHARGE * NO OBLIGATION

HNEEE BEE

Requires no system modification

1s the most user friendly total resource
protection package for MVS

Offers comprehensive CICS security, in-
cluding file and program control and
protection down to the field level

Uses the MVS system and also runs in
TSO, IMS and CICS environments

Quick to install —up and running in less
than 15 minutes

Provides extreme flexibility on both
administration and reporting levels

Easy to audit

Call today toli-free for TOP SECRET information
and details on how to arrange your free trial:

800-543-7583

ega CGA Software Products Group fasoro New sersey 07726
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Wallach Associates, Inc. ............... 231

PL/1 TO COBOL

Dataware's - Software Translator
automatically converts from IBM PL/1
to ANS COBOL (DOS or OS). The
Translator is capable of handling IBM
OS or DOS (48 or 60 character set)
source programs as input.

For more information on this translator
or the others listed below, please write
or call today.

* EASYCODER/TRAN to COBOL
* BAL/ALC to COBOL

* AUTOCODER /SPS to COBOL
* COBOL to COBOL

The Conversion Software People

Dataware,inc.
2565 Elmwood Avenue
Buffalo, New York 14217

(716) 876-8722 « TELEX: 91519
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amcor computer corp.

1900 Plantside Dr.. Louisville. KY 40299 502/491-9620
Regional Offices —Atlanta, GA / Campbell. CA

<
&R

DY

@ Koneb company

il
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AUTOCODER/ SPS
to GOBOL

Dataware's software translator
automatically converts a high percentage
of SPS/1400 Autocoder source code to
ANS COBOL (DOS or 0S).

The Translator converts from:
¢ |IBM 1401 can be mixed
« IBM 1401 SPS } S0ur08 program.
¢ IBM 1440 < IBM 1410
¢ IBM 7010

For more information, call or write today.

The Conversion Software People

Dataware,inc.
2565 Elmwood Avenue
Buffalo, New York 14217

(716) 876-8722 » TELEX: 91519
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ACCOUNTING

SOFTWARE

Tired of fooling around with accounting applica-
tions? In need of effective, timely financial infor-
mation? Call PLYCOM for software that is easy to
use, yet extremely effective. Gives you the tools to
quickly zero in on your accounting problems. Com-
plete support and training. Excellent documenta-
tion. Specifically designed for PDP-11's using RSTS/E
or CTS-500. Includes:

® Accounts Payable

* General Ledger

* Financial Reporting

¢ Payroll

® Accounts Receivable

* Fixed Assets Reporting

* Time Analysis

* Financial Modeling

p'yc Um ® services, inc.

P.O. Box 160
IN 46563
(219) 9355121
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Dataware Software Translators

RPG to COBOL

Converts RPG and RPG Il programs to
the industry standard ANS COBOL (DOS
or OS). The translator achieves an
extremely high percentage of automatic
conversion (approaching 100%) of the
- source code.

RPG to PL/1

Converts RPG and RPG I programs to
an optimized PL/1 (DOS or OS). The
translator achieves an extremely high
percentage of automatic conversion (ap-
proaching 100%) of the source code.

For more information, call or write today.
The Conversion Software People
Dataware,inc.

2565 Elmwood Avenue

Buffalo, New York 14217
(716) 876-8722 « TELEX: 91519
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IBM SERIES/1 VAR

' )

» Customized Programming

» Message Switching
Telex/Teletype Interface

« Freight Forwarding

» General Business Applications

4

Raymond G. Lerber,
Incorporated
Systems & Programming Design

333 Market Street, Suite 2840
San Francisco, CA 94105

(415) 434-2607

CIRCLE 506 ON READER CARD

Tahcard Hnlder |

supplying holders for
all-types of D.P. systems

Vinyl envelopes
available with adhe-
sive back or mag-
nets. Special sizes

SINCE 1951

BEEMIAK" PLASTICS
7424 Santa Maonica Boulevard .

Los Angeles, Ca. 90046 (213) 876-1770
Outside California—call our Toll Free number:

1(800) 421-4393
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(The Effective Solution for )

PERFORMANCE MANAGERS

AND ANALYSTS . ..

O

Estapished
1970

You've tried solving your performance problems with hardware
monitors, sampling software monitors, unsatisfactory billing
systems, SMF and RMF inadequacies, simulators . . .

Now, try the premier product in the industry! QCM. QCM is the
only complete system that precisely monitors ALL hardware
and software processes, accurately bills ALL operations and
IMPROVES performance ... . ALL on a full-time basis.

Let us show you how QCM has meant control, efficiency,
confidence and dollars to our customers.

DUQUESNE
SYSTEMSINC

TWO ALLEGHENY CTR.
PITTSBURGH, PA 15212
PHONE 412-323-2600
TELEX 902 803
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DETAILED JOB COSTING
J.A.M.L.S.

‘(Job Cost & Management Information System)
Integrates:

¢ Job Cost

® Payroll

* Accounts Receivable
¢ Accounts Payable/
Purchase Orders
General Ledger
Inventory/Order Entry
Fixed Assets

S-Cubed Business Systems

Box 1620, La Jolla, CA 92038
PH: (714) 755-7237; 453-0060 )
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RSTS/E s RSX11IM
SOFTWARE PACKAGES
KDSS multi-terminal key-to-disk data
entry system :

TAM multi-terminal screen-handling facihty
for transaction-processing apphications
FSORT3 very fastrecord sort for
RSTS/E

SELECT convenient. very fast extraction
of records that meet user-specitied criterna
(RSTS/E only)

BSC/DV aDV11handler for most
bisynchronous protocols (RSTS/E only)
COLINK links two RSTS/E systems
using OMC11s

DIALUP uses an asynchronous terminal
line to ink a local RSTS/E system to a remote
computer system

Evans Griffiths & HaEl, Inc.

55 Waltham Street
Lexington, Massachusetts 02173

(617) 861-0670
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JOB MARKETPLACE

— N A=——
BETTER JOBNOW

FOR UCSD PASCAL* SYSTEMS

PDBASE an Entity Relational
Data-base. Complete with
English query language, for-
mated screen, procedure lan-
guage, data security, multiple
users, validity checking.
Introductory Prices

$245 - Interactive PDBASE

$100 -Program interface for
PDBASE

Available for APPLE II, III, IBM PC,

TANDY II, DEC, SAGE, + others

10TC Inc.

910 Sully/Laramie, WY 82070
*Trademark Regents Univ. of Calif.
(307) 721-5818
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Put our 20 years experience placing
technical professionals to work for you.
Client companies pay all fees: you get our
expert advice and counsel FREE.
Nationwide opportunities in Communica-
tions, Defense. Intelligence. Computer.
Energy and Aerospace Systems. If you earn
over $25.000, we have a bettér. more
rewarding job for you . . . right now. Send
your resume in confidence to: Dept. DM-B

WALLACH
associates, Inc.

6101 Executive Boulevard, Box 6016
Rockville, Maryland 20852

Technical and Executive Search

Wallach ... Your Career Connection

CIRCLE 513 ON READER CARD
MARCH 1983 231



BUY, SELL, LEASE

Phil Th_omas
© 305/392-2006

- Bryan Eustace
© 305/392-2005

Jenm'fer Eustace

" 305/392-2007
* TELEX 568-670

BUY-SELL' TRADE:LEASE

"THOMAS BUSINESS SYSTEMS, INC.
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Like-new

« -pructs .

bd

. For free catalog, - -
phone toll-free (800) 225-1008
In Massachusetts (617) 938-0900
Genstar REI Sales Company
6307 DeSoto Ave., Suite J

~ Woodland Hills, CA 91367
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price IN-*
imprintindg

give

. CUSTOM LOOSE LEAF

M DATH's
720 ocol vrter

« 3 Serial Ports, 1 Parallel Port

. e Standard/Custom hardware and software
o Level 1 — RS232, RS449, X.21, efc. .
» Level 2 — ASYNC, BISYNC, SDLC, HDLC, etc.
o Level 3 — BELL 85A, TELEX, TWX, X.25,1BM 2770,

. 2780,3270, 3780, etc. !

e Any language conversions .
e Data buffering as required - .
« Fixed or variable data routing/concentration
o Serial/Parallel conversion * .
+ Stand-alone or multi-line rack mount unit

MU DATA corPoRrATION

32 Fairview Avenue ® P.O. Box 125 ¢ Little Silver, NJ 07739
TWX: 710-722-5754  TLX: 13-2405

TEL: (201) 842-5757 »
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ARE YOU TIRED

» System Presentation Portfolios
¢ Documentation Manuals

* Complete Line =

e Write or Call for FREE CATALOG

(")u(stomc(a'nﬂmm conr
P.O. Box 284 21" Addison La.
Greenvale, NY 11548 ¢ (516) 484-4020

OF FILE
PROTECTOR
RINGS ALL OVER
YOUR COMPUTER
ROOM? BECAUSE
OF IMPROPER
STORAGE. WE
HAVE THE
ANSWER!

SEND $2.50 FOR A BROCHURE ON OUR
NEW LINE OF RING HOLDERS
Data Supplies Inc. ,
P.O. Box 26392 Dept. B

St. Louis MO. 63136

MOVE
THE
GOODS.

ALSO INQUIRE ABOUT OUR OTHER PRODUCTS

 USETHE
DATAMATION
MARKETPLACE
ADVERTISING
" SECTION
CALL KATHY
800-223-0743
OR SHIRLEY

CIRCLE 517 ON READER CARD
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Every payday, ADP pays
6,000,000 people at
80, 000 compames nalwnwzde

StanDomaIGWSRi
is Director of
Management
Information
Systems for
Brinks, Inc. He's
been around
‘computers and
4 payrolls long

‘ enough to know what’s worth-
while. And what isn't.
. “The best thing in the world
" is to put your payroll on somebody
else’s computer.
. “There s absolutely no bene-
fitto processing payroll in-house.
The deadlines can kill you. The
data entry load is unbelievable.
And if you don't have redundancy
in your hardware, and it goes

Without

~down, you have real trouble Wlth '

a Ca.plta.l “T” .

“ADP comes through every -
time. They do the collection. They
do the consolidation. The closest
my computers get to payroll these
days are after-the-fact-audits.

“ADP delivers a finished
product. They can go from work-
sheet to completed check in less

" than 24 hours. The balanced

quarcerly tax information I get is
a life saver. And if a glitch or two
should pop up, ADP has proven
to be very responsive.

“With ADP doing payroll, I

. can put my computers to better use

for Brinks. And I get the chance
to do some of the things I like to do”
Stan Domalewski and

tying up

Brinks, Inc. are valued clients of

B ADRThey are also proof that it

pays not to process payroll on your
own computer.

For more information
on how to free your computers
from tasks like payroll, accounts
payable and receivable, general
ledger and financial reportin’g,
and others—call ADP toll free, at
800-526-7474. In New Jersey, .
call collect at 201-472-2222. Or.

-write to ADP, 405 Route 3, Clifton,

NJ 07015.

The computing company®
CIRCLE 165 ON BEADEH CARD
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Your Partner
in Programmer

Productlwty

The BCS INTERACTIVE PROGRAM DEVELOPMENT program maintenance, usnng on-line productivity
(IPD) SERVICE offers you what you need when you . alds selected to meet your speC|f|c needs. It's all
need it. Full-screen brought to you via
support. High perform- Boeing's national -
ance systems. Appli- network and available
cation generators. through IBM 3270
Information manage- display terminals using
ment tools. Develop- either dial-up or

ment service for the dedicated access.
occasional crunch— And it's supported by
or steady demand. In a company with years
total, service that's of experience servic-
an economical exten- ing the computing
sion of your in-house needs of government
resources...and all agencies and major
structured around businesses, including
complete IBM The Boeing Company.
compatibility. For more on the IPD
With the IPD SERVICE, story, call your local
you can choose from BCS sales office and
BCS’ MAINSTREAM®- . ask for our brochure,
CTS (VM/CMS) or MAINSTREAM®-TSO (MVS) remote or write to: Ms. Nancy Weiskopf, Boeing Computer
computer services for application development and Services Co. , 7980 Gallows Court,Vienna, VA 22180.

| BCS and YOU—Partners in Productivity; Teamwork fer Tomorrow.
BOEING COMPUTER SERVICES COMPANY
A division of The Boeing Company
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SOURCE
DATA

BOOKS

TRADE SECRETS: HOW TO
PROTECT YOUR IDEAS AND
ASSETS

by James Pooley

If you’ve always had trouble keeping a se-
cret, especially in business, then you stand
to benefit from Jamecs Pooley’s book on
trade secrets. An attorney in fast-paced Sili-
con Valley, Pooley gives us a detailed look
at industrial espionage.

In a compact, readable format, the
book explains the extremely complex issues
of trade secrets and intangible asset protec-
tion. Any employer will benefit from in-
vesting a few hours in reading it, even if he
or she decides that trade secret protection is
not needed.

Every business has something that
could be considered a trade secret. Some
examples are customer lists, marketing sur-
veys, a process or product, and payroll
breakdowns. Any one of these could be ex-
tremely valuable, so why not protect it?
Most firms don’t, because these things are
generally intangible. These assets are in the
form of an idea or a collection of data, and
therefore are not subject to the usual forms
of protection. .

Reading the book may leave you
paranoid, with an added feeling of helpless-
ness if you’re an employer. Pooley points
out that your ideas and assets can be easily
stolen by any employee who puts in enough
planning and forethought.

Pooley preaches that the best de-
fense is a good offense. The employer must
be aware. of what he needs to protect, the
available forms of protection, and his limi-
tations in implementing those forms. The
book begins with an attempt to define a
trade secret or proprietary information.
This is fairly described as anything used by
a business that gives it a competitive advan-
tage over others in the same industry. Brief-
ly, it is a ‘‘commercially useful idea.”
And, of course, it must be confidential.

Pooley says that the legal origin of

the trade secret is not clear. Does it derive
from property rights, contracts, or trust re-
lationships? As he points out, this confu-
sion can hurt you when you try to prove
someone stole your trade secret, because
judges have a tendency to decide such cases
without considering legal precedent.

Pooley does not do much to relieve
this confusion. He refers to contract and
property law as ‘‘outdated or inapplica-
ble,”’ but states that *’contracts are central
to trade secrets.”’ Using the case law only
as a guideline, he solves the problem with
an all-inclusive protection plan. Since one
can not be sure what works or why, he
reasons, one should consider using any-
thing that might work.

Three forms of protection are dis-
cussed: patent, copyright, and trade secret.
The advantages and disadvantages of each
are compared, which leads to the conclu-
sion that trade secret protection is the
broadest form with the least risk.

The most important point Pooley
makes is that it is necessary to identify ideas
and assets by keeping an inventory of them.
You cannot protect what you fail to realize
you own. With inventory in hand, you can
determine the most effective form of pro-
tection for your company and assets. Dif-
ferent strategies are presented, with guide-
lines on common work situations. This sec-
tion points out that good security requires
good office procedures. ‘

Pooley says that poor employer-em-
ployee relationships are the cause of most
trade secret thefts. Though emphasis is
placed on high-technology companies,
where ideas depreciate, the book is applica-
ble to all businesses.

The main shortcoming of the book
is its failure to deal with the problems a
small business faces in bargaining for non-
disclosure covenants (contractual provi-
sions against telling what one has seen).
The customers and suppliers of small busi-
nesses are likely to reject such contract re-
strictions as overly burdensome or unneces-
sary. A new company starting up has the
most to lose and the least bargaining power.

The book is valuable to both the em-
ployer and employee, drawing clear lines as
to the duties in this relationship as they are
now legally perceived. Pooley’s unique dis-
cission of how employees should start their
own businesses is enlightening, and pre-
sents a look into the shifting values of em-
ployee loyalty to the employer. The em-
ployees described are mobile, intelligent,
and very ambitious. Appropriately named
True Adventure and Bruised Ego, they rep-
resent a constant threat to the employer.

Former employees are cautioned
not to compete directly, but if they must,
they are provided with instructions on how
to justify any evidence that the erstwhile
employer provided the head start. This
should not be taken as permission to steal.
There is a fine distinction between theft of
trade secrets and pursuit of an opportunity
discarded by the business. It would help if
the text included a little ethical discussion
to back up the legal reasoning. It should be
pointed out that both civil and criminal
sanctions exist for trade secret theft.

The final chapter discusses lawyers
and lawsuits. Both are considered neces-
sary evils in trade secret litigation. Pooley’s
experience in this area is shown by his prag-
matic description of the lawsuit stages. It is
reemphasized that you must be ready when
the lawsuit strikes or face losing to a better
prepared opponent. Such lawsuits are usu-
ally emotionally tainted and appearances
can rule the day.

Pooley has taken a very difficult
subject, important to most businesses, and
provided a concise analysis of what the law
presently permits. Despite criticisms stat-
ed, I highly recommend this book to em-
ployers, both present and prospective.
Much of the anguish of trade secret litiga-
tion could be avoided by following Poo-
ley’s advice. The book serves as a practical
handbook, with a variety of checklists and a
good selection of letter and contract forms
for different business problems. Osborne/
McGraw-Hill Publishers, Berkeley, Calif.

(1982, 144 pp., $20).
' —Karl J. Dakin
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THE TECHNOLOGY OF TEXT:
Principles of Structuring, De-
signing, and Displaying Text
edited by David H. Jonassen

Until recently, visual information has most-
ly been presented with graphs and figures,
but seldom with text, but this emphasis is
beginning to change. Responding to the
new awareness, Educational Technology
Publications has assembled a precedent-
making book edited by David H. Jonassen
of the University of North Carolina at
Greensboro.

The first two sections lead up to the
practices discussed in section three, Elec-
tronic Text. Jonassen argues that, in about a
decade, the book as we know it will be as
obsolete: as movable type is today. Alvin
Toffler pointed out in 1970 that information
is expanding at an exponential rate, and that
at current growth rates, our knowledge base
will expand within the next five years to
about 32 times what it is today. Under these
circumstances, hardcopy print cannot long
survive as the primary medium for informa-
tion storage. In many areas, computer data-
banks have already supplanted this system
function. While microforms have their
place and have a contribution to make, Jon-
assen feels that they will probably have a
minimal impact on the problem; storage and
retrieval limitations will make them obso-
lete as well. Emerging technologies based
on the ever-shrinking computer chip, bub-
ble and solid state memory, and videodisks
offer greater potential for the storage of in-
formation. Displaying, however, then be-
comes another problem. With the exception
of microforms, most nonprint display of
textual information is via a crt or television
monitor. The peculiarities of reproducing
high-resolution images on a tv screen pose
significant problems for text designers, but
the computer itself can facilitate text gen-
eration. The chapters in this part of the book
relate to current techniques for producing
and displaying text via the computer/televi-
sion interface.

Dr. Esther U. Coke, of Bell Tele-
phone Laboratories, explains in ‘‘Comput-
er Aids for Writing Texts’’ that computer
programs for generating text from informa-
tion bases will not be available for some
time. Presently, there are numerous pro-

grams for assembling text. Word process- -

ing systems are becoming as common as the
typewriters that they are replacing. The
functions and limits of the major systems
are carefully treated in this well-written
chapter.

Small computers are everywhere
these days, and their applications are ex-
panding into all areas of instruction. Paul F.
Merrill gives us some guidelines for writing
text in ‘‘Displaying Text on MicroCom-
puters.”’ His discussion includes the screen
format, paging, and use of computer-stored
text. The primary advantage of computer-

delivered instruction over hardcopy print is
the interactive nature of the electronic me-
dium. Controlling the learner’s interaction
with the computer is one of the more impor-
tant functions of a well-developed instruc-
tional program. Merrill provides some use-
ful heuristics for the text programmer/de-
signer.

The next chapter, ‘‘Display Prob-
lems for Teletext,”” is written by Linda
Reynolds of London’s Royal College of
Art. Her article covers the newest means for
displaying on demand computer-stored text
broadcasts or transmitted signals from re-
mote databases to remote television sets in
homes and offices. Teletext and Viewdata
networks are emerging worldwide; both are
now available in England and are being
used experimentally in the United States.
Simply dialing a phone and connecting it to
a home microcomputer or tv set allows in-
stant access to huge amounts of informa-
tion, including news wire services, com-
modity and stock quotations, travel infor-
mation (which can be updated hourly),
electronic mail services, sports scores,
store catalogs, etc. For example, a two-way
system in Ridgewood, N.J., enables sub-
scribers to place orders at their local super-
market.

Screen limitations and the large
numbers of pages (over 10%) of information
pose serious problems for electronic text
designers. Based on her experience with the
British Teletext and Viewdata systems,
Reynolds offers guidelines for information
display that are applicable to all developing
systems. If a reader starts with scction three
of The Technology of Text, however, he or
she will quickly realize the need to return to
teh basics presented in sections one and
two. )

The first section of the book deals
with the structure of ordinary prose. The
organization of a passage can significantly
enhance its transformation from the sym-
bols printed on paper or on a crt into some-
thing that has meaning and use for the view-
er. The arrangement and sequence of prose
are subliminal but nevertheless implicit
cues to the textual meaning. In a sense, the
textual presentation becomes part of the
message.

Two assumptions dominate the
thoughts and writing in this section: 1)
knowledge is organized in memory as net-
works of interrelated representations of ob-
jects, events, and concepts that form the
structural foundation of meaning, and 2) the
structure of text, like the structure of mem-
ory, has a primary role in the comprehen-
sion of all meaningful, informational prose.
A review of these two concepts is devel-
oped by Jonassen in his introduction to sec-
tion one.

-~ The most prominent model used to
describe knowledge in memory is schema
theory. We develop schemata for our var-
ious life experiences. These schemata are

mental constructs that represent our knowl-
edge of those experiences. Words, or word
combinations, then trigger a continuous
flow of schemata.

Text bases, like schemata, contain
unit ideas (propositions) that are hierarchi-
cal and can be embedded. The exact rela-
tionship between the two however, is not
fully clear. Just as schemata represent indi-
vidual knowledge structures, propositions
combine to form the content structure of
prose. This concept is more fully developed
by Dr. Ann Jaffe Pace in her chapter on
*‘Analyzing and Describing the Structure o
Text.”” ‘

The most effective transfer of
knowledge would result if an author and a
reader possessed isomorphic, or identical,
knowledge structures. Such an occurrence is
practically and conceptually impossible, in
that nothing could be learned from the other
person. So the question arises, is compre-
hension of text data driven (text structurally
controls the activation of schema in the
reader) or conceptually driven (motives,

" goals, or schemata of the reader control in-

put from the text)? The answer hinges on
many factors, not the least of which is the
cohesiveness of the text base versus an indi-
vidual’s knowledge structure. This chapter
points out that well-organized text is more
likely to be assimilated by the reader.

Putting all the above into an under-
standable physiological discussion is left to
Dr. James D. Hand of the University of
Arkansas in a chapter called ‘‘Brain Func-
tions During Learning: Implications for
Text Design.”’

The book’s second section involves
“‘Explicit Techniques for Structuring
Text.”’ It focuses on more overt and explicit
means for displaying or signaling the struc-
ture of text. This includes linguistic, spa-
tial, and typographic cues to the form, func-
tion, sequence, content, and importance of
segments in a passage. The techniques
function as ‘‘discourse punctuators.’”” A
three-dimensional matrix is developed
showing text characteristics versus process
versus learner characteristics.

Chapters in this section discuss how
text characteristics affect learning and re-
trieval. Included is an excellent section by
Robert Waller, currently a lecturer with the
Open University in England, called *‘Text
as Diagram: Using Typography to Improve
Access and Understanding.”’

Obviously, what makes an individ-
ual an excellent or a poor reader is depen-
dent on general comprehension strategies
and rapid, context-free word recognition.
During reading, individuals are involved
with decoding words, assigning meanings
to them, and combining these meanings in
accordance with prior conceptions and rela-
tions and associations. These overall pro-
cesses are represented by a complex inter-
action of subprocesses that include extrac-
tion of features, spelling (orthographic),
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Our CMX Cable Multiplexer lets you add as
many as 31 new terminals without pulling any
new cable at all.

The CMX takes up to 32 inputs from an IBM
3274 controller, combines them into a single
signal, in a single cable, for demultiplexing u
to 1500 meters away. Terminals can be placecfJ as
far as 900 meters beyond a CMX unit, extending
undegraded performance a total of 2400 meters
from controller to terminal.

Installation is easy, using existing RG-62A/U
coaxial cable and BNC connectors. It’s especially
easy when you consider the alternative—pulling
miles of new cable through already-crowded ducts

The CMX Cable Multiplexer system is
available in 32-port, 24-port, 16-port and 8-port
models. The 8, 16 and 24 port models can be

ulﬁgraded as your terminal requirements grow.

The system is completely transparent to IBM user
software and terminal operation, and meets all
type A interface and cabling specifications.

CMX units have already proven their perform-
ance in an impressive number of major installations,
and can be delivered within 60 days of your order.

Please call the regional office nearest you for
more information: Santa Clara, CA, (408) 496-6464;
Burlington, MA, (617} 273-5858; St. Louis, MO,
(314) 434-1024; Dallas, TX, (214) 385-7090; Los
Angeles, CA, (714) 553-1771; Edison, NJ, (201)
225-5225; McLean, VA, (703) 448-1117.
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vocabulary (lexical), syntactic knowledge,
and semantic (therefore subjective) mem-
ory. The book’s final section explores
which of these processes produce individ-
ual differences in reading.

. David Jonassen wrote the final
chapter, not as a comprehensive review of
the research in each area, but rather as an
overview of exemplary research on individ-
ual differences in discourse comprehen-
sion. To organize this processing, he begins
with a flowchart indicating the areas of in-
dividual difference variables, and text inter-
vention techniques. Clearly, text writers
and designers cannot assume that all readers
will understand their presentations. In gen-
eral he warns, ‘‘Designer, know what your
reader knows before writing. What you
cannot assume the reader knows, you will
have to provide.”’

Overall, the textual display tech-
niques discussed in this book are technol-
ogies in themselves. Based on modern the-
ories of learning, physiology, and psychol-
ogy, they are practical and useful. Each of
the contributors has been active in the de-
sign and dissemination of textual materials.
The lessons that these leaders provide will
prove useful to a wide range of text design-
ers, users, editors, product developers,
teachers, CAl-courseware producers, and
others involved in the development and uti-
lization of text. Educational Technology
Publications, Englewood Cliffs, N.J.
(1982, 478pp., $32.95).

: —Dr. Harvey J. Brudner
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TELE-COMMANDMENTS

The teleconferencing division of Darome
Inc. recently published a guide for selecting
and creating the ‘‘optimal teleconference
room.”’ Darome bills the book, The Tele-
Commandments, as chock-full of the infor-
mation that facilities planners, architects,
engineers, meeting planners, and telecom-
munications managers will need. The 10
criteria necessary for a successful meeting
room communications system are dis-
-cussed. For a copy of The Ten—whoops—
The Tele-Commandments, write to Darome
Inc., Suite 780, 5725 East River Rd., Chi-
cago, IL 60631. Orders must be prepaid
(825). :

WEST EUROPEAN RECORD

The West European electronics industry
picture appears to be in a solid state. Its
compound annual average growth rate
(CAAGR) is expected to increase almost 8%
in 1983 to a total of $90 billion (at constant
1982 monetary values). According to the
Mackintosh Electronics Yearbook 1983,
this nearly 8% growth rate should continue
through 1986 to a market total of $113 bil-
lion. Mackintosh states that the Western
European electronic data processing market
will be the fastest growing sector of all elec-

tronics industries through 1986. The largest
single market is telecommunications, ex-

pected to grow at a CAAGR of 6% to reach °

$14.7 billion by 1986. The fastest growing
single market is video recorders, with an
increase of 20% in unit terms anticipated
for 1983.

The selling price of the yearbook is
$375, and it’s available from Benn Elec-
tronics Publications, Ltd., P.0. Box 28, Lu-
ton, England, LUl 2NT, tel. 0582-417438,
telex 826314.

OTA: A SURE BET

The Office of Technology Assessment
(oTA) is a ‘‘nonpartisan analytic support
agency’’ that helps the U.S. Congress un-
derstand and deal with technical issues. Be-
cause technology is advancing at an incredi-
ble rate, our educational needs, too, are
changing and growing rapidly.

OTA believes that the government
must play a greater role in education, and
several specific actions are mentioned in its
recent report, ‘‘Informational Technology
and Its Impact on American Education.’’
Americans have to become familiar with
new. technologies to keep up with the new
pace, and perhaps these technologies can
help us learn faster, more .cheaply, and
more efficiently than if conventional meth-
ods were used. The report is available for
$8 from the U.S. Government Printing Of-
fice, Superintendent of Documents, Wash-
ington, DC 20402,

HISTORY OF COMPUTING

The Charles Babbage Institute for the His-
tory of Information Processing (CBI) and
Tomash Publishers recently began a joint
publishing venture. As of January, they be-
gan reprinting major books and articles on
the history of computers. The CBI Reprint
Series begins the new year with the rere-
lease of four classics: The Preparation of
Programs for an Electronic Digital Com-
puter, by M. V. Wilkes, D.J. Wheeler, and
S. Gill; Babbage’s Calculating Engines, a
collection of Babbage’s works assembled
by his son, Major General H.P. Babbage;
The Handbook of the Napier Tercentenary
Celebration, edited by E.M. Horsburgh;
and High Speed Computing Devices, by the
staff of Engineering Research Associates.
The dates of original publication for these
volumes are 1951, 1889, 1914, and 1950,
respectively. For futher information, con-
tact Tomash Publishers, P.0. Box 49613,
Los Angeles, cA 90049. ‘

sions Inc., the publisher, talking machines
are commonplace today, and tomorrow’s
machines will advance to the next level and
be able to understand human speech. The
magazine is fairly technical and contains
articles such as ‘‘Speech Technology on
Consumer Products,”” “*Voice Recognition
Boosts Command Terminal Throughput,”’
‘‘Synthetic Speech: Explosive Growth
Ahead?”’ “‘A Real-Time, Text-to-Speech
Converter,”” and **A Look Inside One Rec-
ognition Chip.’”” Speech Technology is
published quarterly and is priced at $50 for
one year or $85 for a two-year subscription.
Media Dimensions, Inc., 525 East 82 St.,
New York, NY 10028, (212) 680-6541.

PATENTS AT A GLANCE
The World Technology/Patent Licensing

Gazette is a periodical that comes out every
two months, listing new products and pro-
cesses that are available for licensing. Each
listing is ‘‘capsulized and catagorized,”
complete with contacts and addresses for all
listees. In addition, every issue includes
news stories, book reviews and reports, an-
nouncements, and meeting schedules. A
four-page brochure describing the gazette is
available, as are a limited number of sample
issues. The annual subscription rate is $76
in North America and $82 elsewhere. Con-
tact Techni Research Associates Inc., Pro-
fessional Center Building, 41 Easton Rd.,
Willow Grove, pA 19090, (215) 657-1753.

SEMINARS

PERIODICALS

LOOK WHO'S TALKING

Speech Technology, Man/Machine Voice
Communications, a new magazine, deals
exclusively with the latest developments in
voice synthesis and recognition for the en-
gineer, manager, scientist, educator, and
other users. According to Media Dimen-

'COMPUTER CULTURE

The New York Academy of Sciences has
gathered some famous people—Robert.
Lucky, Marvin Minsky, and Seymour Pa-
pert, just to name a few—to discuss ‘‘Com-
puter Culture: The Scientific, Intellectual,
and Social Impact of the Computer.”” This
conference will take place April 5-8 in New
York City at the Grand Hyatt Hotel. For
details, contact the Conference Depart-
ment, New York Academy of Sciences, 2
East 63 St., New York, NY 10021, (212)
838-0230.

IC4GL

Cosponsored by the University of Michi-
gan’s Graduate School of Business Admin-
istration and Database Design Inc. (DDI),
this conference’s full title is ‘‘Information
Centers and Fourth Generation Lan-
guages.”’ During April 21-22, the Universi-
ty of Michigan will host the conference,
which focuses on the ‘‘key success factors,

" pitfalls, and quantitative and qualitative

benefits actually received with these tech-
niques.”” Both information centers and
fourth generation languages can act as valu-
able tools in the executive decision-making
process, and there will be several user suc-
cess stories discussing that very point at
IC4GL. Contact DDI, 2020 Hogback Rd.,
Ann Arbor, MI 48104, (313) 971-5363. %

238 DATAMATICN




the future is here

Videotex 83 — the latest in a series of inter-
national conferences and exhibitions dedicated
to the North American market. Its predecessors,
Videotex 81 and 82, drew exhibitors and delegates
from all over the world. At those shows videotex
ventures were mostly trials and theory, now the
wraps are coming off solid commercial services. .

Videotex 83 will provide a definitive forum
addressing the many important marketing; pro-
gramming, financial, communications and technical
factors which will make the difference between
success and failure.

The conference program will consist of over 30
separate sessions, and feature presentations from
more than 100 authoritative speakers.

Videotex 83 has been designed to meet the
needs of knowledgeable delegates and decision- -
makers who want to deal with the practices and
practicalities of videotex rather than rehashing first
principals. Newcomers haven't been forgotten
though, and there are some foundation sessions to
get them on the learning curve.

. The exhibition promises to be bigger and better
than ever with many organizations displaying sys-
tems and offering services that are new to the
industry. Exhibitors include: RCA, Sony, Time Video
Information Services, Videotex Amerlca Viewdata
Corporation of America, American Bell, IBM,
Modular Computer Systems, North American
Phillips, Panasonic and Radio Shack. Ring us today
for your exhibition brochure, or clip the corner of this
ad with your business card marked “Exhibitor” or
“Delegate” and return to:-

OIIE

London Online Inc., 4 East 43rd Streét
New York, NY 10017 USA.
Phone (21 2) 692 9003, Fax: 692 9006

Videotex '83 is organized in full cooperation with
the VIA — The United States Videotex Industry
Association, which represents all the major US
interests within this rapidly developing industry.

-
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International Conference and Exhibition
The New York Hilton June 27-29 1983
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the latest DEC terminals from MTL.

MTI is a full-service distributor. Our sales engi-
neers will help you choose the most cost-effect-
ive equipment for your needs. Our warehouse
staff will check out each piece of equipment
thoroughly before it is shipped. Our service de-
partment will install your equipment and give
you timely maintenance and service.
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Free Space Fragmentation.
Poor Data Set Placement.
Over Allocated Data Sets.

Multi-Extent Data Sets.
Inaccurate VTOC's.

COMPAKTORIs a Disk Management
Utility Program which
can reorganize
Direct Access Volumes.

EreelSpacelConsalidation
COMPAKTOR, in most cases, will consolidate all of
the free space into one or two large free space extents.

patajsedconsalidation
COMPAKTOR will merge multi-extent data sets
into one extent.

COMPAKTOR permits the user, with the release
option, to free up.the allocated but unused portion of
a data set. Temporary and any user-specified data
sets can also be scratched.

\ViIOGIManagemens

COMPAKTOR has the ability to move and expand the
VTOC. A complete analysis of VTOC is performed

by COMPAKTOR.

DatalsetdPlacement
Flexible user-specified data set placement. Data sets

can be positioned to a relative or absolute position
either singly, as a group, or in sequence.

REPOKtSH

COMPAKTOR'’s “simulation” function provides track
maps of a volume both before and after reorganization.
Comprehensive volume, data sets, and VTOC reports
are provided.

5000USELS
COMPAKTOR, available since 1978, has a proven
record of rellablllty and efficiency.

EreeleolDayatrial

COMPAKTOR is available for OS, VS and MVS
operating systems. COMPAKTOR is available as
an option to FDR.

For Further Information
- or Free 60 Day Trial, Call or Write...

i,.oﬂmm@ BTGNS

(J@\j A\ rﬁ(\(;lé(‘fghl\\jmi

970 Clifton Ave., Clifton, NJ 07013-2793 e (201) 777-1940
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Safe

Deposit.

ome people
are Stllﬁ looking

for a safe place to deposit

their money.

Some place where
they can keep an eye on
it at all times.

Well, buying U.S.
Savings Bonds is a safe,
easy, and profitable
way to a safe deposit.
Because Bonds can
be replaced if they are
ever lost, stolen, or
destroyed.

Plus, Bonds offer
some safe guarantees:
like a guaranteed way to

save, through the Payroll

Savings Plan (a little 1s
taken out of each pay-
check automatically);

a guaranteed interest
rate; and guaranteed tax
benefits. And Bonds are
backed by the safest,
most solid guarantee

of all. America.

Addit all up. U.S.
Savings Bonds are the
safest deposit.

You can keep your
eye on these and watch

them grow.
& s%

Take : %
StOCK ess
in Amerlca.

When you put part of your savings
into U.S. Savings Bonds you're
helping to build a brighter future
for your country and for yourself.

N A public service of this publication
at and The Advertising Council.
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Employment Scene

~ ONTHE JOB

EXPECTATIONS UP
Unfortunately, there. is no crystal ball to
predict which way the dp industry’s job
market will turn. But, by using 1982 statis-
tics and reviewing long-term trends, many
organizations can provide a well-calculated
forecast of jobs and salaries in 1983. .

Two such groups are Korn/Ferry In-
ternational, an executive search firm head-
quartered in New York and Los Angeles;
and Fox-Morris Personnel Consultants, a
Philadelphia, Pa.-based recruitment and
executive search firm. :

In its 44th quarterly National Index

of Executive Vacancies, Korn/Ferry rated

the electronics and aerospace industries
second only to financial services (banking
and insurance) in terms of the percentage of
executive vacancies in the last quarter of
*82. Electronics and aerospace showed a
14% vacancy rate, while financial services
took the lead with a 26% rate. On the gener-
al level, the company expects executive hir-
ing to pick up in mid-"83, with a full recov-
ery beginning in early ’84. Middle manage-

- ment hiring, slowed to a crawl for some

time now, should also accelerate in 1984.
Korn/Ferry maintains that executives will
find it easier to be hired in the Eastern U.S.
than anywhere else in the country, includ-
ing the West Coast (by a small margin).
It appears that 1983 may be the year
of the programmer. According to Fox-Mor-
ris’s 1983 Professional Job/Salary Forecast
Survey, the overall demand for computer
experts will jump 14% above 1982 levels.
Here are the job titles most in demand and
the percentages they’re expected to rise

from ’82 to-’83: o

Computer programmers 20.1
Software/Systems engineers 13.7
Systems analysts 9.3
MIS directors . 7.9

Fox-Morris does this survey annual-
ly, and does some further polling at mid-
year to firm up its forecast figures. For the
’83 projection, the firm worked with a base
of 2,387 companies and 11,000 applicants.
Some of their projections for average 1983
salaries include: $59,416 for corporate dp
directors, $141,000 for.chief executive of-
ficers, $30,870 for computer system ana-
lysts, and $28,381 for computer program-
mers with two to five years of experience.
At the entry level, computer science grad-

uates (BC/CS) can anticipate salaries around
$22,980.

PROMOTIONS BECAUSE

If you ever wondered why Joe Cool got that
promotion instead of you, here are some
probable reasons, as unveiled in ‘“The
Newly Promoted Executive: A Study in
Corporate Leadership,”” by the University
of Michigan Graduate School of Business
Administration.

® Four out-of five newly promoted top ex-
ecutives were elevated from within the
company after an average of 11.4 years
with the firm. )

® Approximately one in five of these ex-
ecutives had worked abroad for some time.
©® The median amount of time spent in a
previous position before promotion was
3.28 years.

® Approximately 23% of the chairmen and
vice presidents and just over 19% of the
presidents had worked for no other com-
pany. About half of the newly promoted
executives in .all three categories had
worked in at least two other companies pri-
or to promotion.

These statistics were gathered from
the responses of 1,661 .American execu-
tives employed by a variety of firms—not
just those involved in data processing. The
three major areas where these respondents
began their careers were finance/account-
ing (25.8%), marketing/sales (22.3%) and
production/operations (17.9%). In terms of
moving up, marketing/sales (30.1%) and
general management and administration
(28.4%) were identified as the ‘‘fastest
routes to the top.”’

The study also found that newly
promoted executives tend to be highly edu-
cated—93.1% hold college degrees and an-
other 5.5% have some college background.
The univcrsity researchers say this educa-
tional level is rising every year.

One sour note is that 98.9% of these
just-promoted people are men. The report
states, however, that ‘‘the beginning of a
new trend is clearly visible in the rising
participation of women, even though cur-
rent figures are small.”” Combined survey
data from the last two years showed that
there are 29 female vice presidents, two
presidents, and one ceo.

—Deborah Sojka




Software Professionals

Creating Superior Software
For Superior Systems

SOftware Systems Laboratory...the Software House for Raytheon’s Equipment Development Laboratories.
We bring life — and intelligence — to a wide range of real-world systems: air traffic control, weapons
direction, fire control, communications, missile guidance, tracking and data gathering, space surveillance, range

instrumentation, plus an emerging set of laser applications.

We're looking for software engineers who want to explore their full potential developing a wide range of applications in a
bighly-charged, up-to-date environment. Software applications, most of which are real-time and bighly complex, run the
gamut from data processing, control processing, and signal processing to such special applications as display processing,
simulation, system and unit-level diagnostics, CAD, and firmware. Software engineering that encompasses: system level
tradeoffs (including selection of the data processing environment), requirements definition, classical software
development/test, and system integration and test.

Join our outstanding team of software professionals, and you'll be creating the state of the art, not following it. You'll
work with a network of VAX computers dedicated to Software Development and to an ever-expanding array of modern
tools and techniques. You'll also find the variety of assignments you need to Ieeep you not only current in your field, but

fresh and excited about working in it.

If you're the kind of software engineer we're looking for, you'll enjoy making ideas happen in a systems environment,
you'll be eager to step up to the demands of defining ‘‘front end’’ requirements, and you'll be ready to assume a design

implementation leadership role.

At Raytbeon’s Software Systems Laboratory, we know bhow to make ideas — and systems — bappen. We also know bow to
transform your experience and ambition into a very rewarding career.

Software Systems
Engineers

_ ® Requirements Analysis

® Software/Hardware Trade-offs

® Modeling of Critical Performance
Characteristics

* Interface Definition

® Data Processing Architecture
Definition

® Software Test Selection

® Performance Specification
Preparation .

Communications Systems
Software Engineers

¢ Antenna Pointing Systems

¢ Ephemeris Data Processing
® Multi-Access Algorithms

¢ Built-in Test and Diagnostics

Air Traffic Control
Software Engineers

® Radar Data Processing/Track File
Management

 Flight Plan Processing

® Channel Management

¢ Intercomputer Communications

® Mosaicking

Assignments in the Washington, DC
area also available.

Graphics Software
Engineers

® Real-time Software Design (C,
PASCAL, FORTRAN or Assembly

Language)

® Cursive and Raster Graphics
Techniques

® SIGGRAPH ““CORE"” Specification
Experience

® Data Communications and Network
Protocols

® Signal/Image Processing Technology

® Plasma Panel/Touch Entry Devices

System Programmers

® Operating Systems, especially VMS,
UNIX, and RT11. )

® Languages, including C, Pascal,
FORTRAN, JOVIAL/J73, and Ada

® Development of Microprocessor
Cross-Compilers, Assemblers, and
Loaders

® Performance Measurement and
Prediction

¢ User Education and Assistance

® Real-time Operating Systems
Development

® Configuration Management Tools

¢ Improvement of Software
Development Techniques

® Hardware Selection, System
Management, and Capacity Planning

* Networks and Communication
Protocols

Computer Diagnostics
Software Engineers

® Micro and Macro Diagnostics for fault
detection and isolation

® Automatic Test Systems

¢ Intelligent Control Panel System
Development

Radar Systems
Software Engineers

® Radar Data Processing

® Obiject Classification and
Discrimination

® Real-Time Control Systems

* Embedded Computer Systems

® System- and Unit-Level Diagnostics

Positions require a degree in engineer-
ing or computer science and at least 3
years of directly related experience.
We are located in the Boston suburbs,
an area that many consider to be
among the finest in the country in
which to live and work. -

Please direct your resume, in-
cluding current salary, in strictest
confidence to: P. Houle, Dept. D3,
Raytheon Equipment Development
Laboratories, 528 Boston Post
Road, Sudbury, MA 01776.

RAYTHEON

COMPANY

O N

RAYTHEON

An Equal Opportunity Employer

E QU I P MENT O I Vv I S |

Air Tratfic Control O Shipboard and Ground Radars O Computers and Displays [0 Missile Guidance
O Military Communications OO Electro-Optics 0O Fire Control Systems
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Take ¢ ral close 1ook. Here's s why

ver the last 8 years Cybernex video ' needs of our customers.
terminals have evolved aroundthe - Current models include Tektromx
needs of our broad base of repeat compcxtlble high resolution graphics,

- Burroughs TD830 Series, Honeywell VIP 7800
~Series, Data General Dasher, Basic-Four, '
Hazeltine, DEC, CDC and LSI compatible
models plus our own powerful line of OEM
“terminals including the XL-87 pictured here.
~ OEMs take note. Cybernex providesa
Te liable product available only tovalue
added resellers. This allows OEMs
‘to profitably resell Cybernex ter-
minals and to maintain a unique
~visual identity for their systems.
If this sounds like the kind of pro-
duct and supplieryou havebeen
looking for, contact us todcxy Totke (o e
closer look. Then /“W ; ;

customers.

Our early exposure to the rlgorous demcmds
of the North American and International
marketplaces has two important results. ,
A high quality productand a strong commlt—
ment to customer support. :

Add to this, our designed-in ergonomlcs
and a compact attractive enclosure and .
you get the best of both worlds. User
acceptance and long term reliability.

We now offer a wide range of
standard products and enhanced
emulations for compatibility with
most systems available today. -
We also specialize in adapting /

our terminals to meet the unique (&

Head Office Cybernex Limited, 1257 Algoma Road, Ottawa, Ontario, 0, Canada~K1B 3W7 Telephone: (613) 741-1540 .- Telex: 053-4419
Cyb U.S., 6490 Excelsior Blvd., Minneapolis, MN. 55426 - Telephone: (612) 928-5567
CybemexU K.. Sovereign House, Dallow Road, Luton, Bedfordshire. England“LUL ITP Telephone 0582- 452020 Telex: 825254 ANDGRPG
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An exchange of readers’ ideas and experiences. Your contributions are invited.

READERS’
FORUM

THERE’S NO
SUCCESS
LIKE FAILURE

Enough has been written about how to succeed in systems develop-
ment to fill several boxcars. Yet the learning process seems to be a
slow one; the rate of failure is still way too high. People have
repeatedly told us what to do, but, to a large extent, we haven’t
done it. Maybe if we found someone to tell us exactly what not to
do—and we just did the opposite—we might have better luck. But
where could we find an expert who had dedicated his whole life to
making projects fail?

We are in Moscow. On the fifth floor of an old stone build-
ing some students sit in a high-ceilinged classroom. They shift
uncomfortably in their hard chairs clutching thick sweaters and
Jackets around themselves, wishing someone would turn up the
heat.

But these are no ordinary students, nor is this an ordinary
building. It is the headquarters of the Soviet secret police, the
dreaded KGB. And the students? They are here to learn how to
become young racquetball-playing Americans. Their mission: to
gain entry into America’s data processing industry only to subvert
it, not by outright sabotage but through barely detectable yet care-
fully planned acts of simple ineptitude. Can they be detected? Soon
we will know, for today is their last day of class.

Their instructor enters the room. He immediately com-
mands the attention of the class and begins to speak.

Young people—my comrades! Soon you set forth on your
mission. Today, for the last time, we will review the 20 rules
necessary to make a systems project fail.

1. Select a project that is very likely to fail. Pick the biggest,
dreamiest, and least worthwhile project you can find. Make sure
the user does not need it, but make him believe it would be nice,
wonderful, or maybe even neat to have it.

2. Do not have a schedule. Remember the law of the Ameri-
can Parkinson: the time needed to complete a task will completely
fill the allotted time. With no schedule you are in effect given
forever for the task.

3. Do not follow a methodology or standard procedure for
development. If you use such a method it would constantly guide
each worker to his next task. Instead, let them come in each day and
wonder for the thousandth time, ‘‘What should I do next?’’ They
may never be able to decide, and might sit with their feet up on their
desks reading their beloved sports sections.

4. Make the scope of the project gigantic. If possible, have
the new system encompass every department in the entire organiza-
tion. Include, as the Americans say, every ‘‘bell’’ and ‘‘whistle.”’

Such a project may not even have to be sabotaged—it could be
crushed by its own weight. But be constantly on the watch for those
few who might press for the simple yet inelegant solution. Attack
them for being unsophisticated, old-fashioned, and not state of the

an! §

5. Make the project as long term as possible. The longer you
keep a project going, the more the need for it will change and the
more likely it is that the original users and project workers will
leave. As specifications have to be reworked and training and
familiarization must be reviewed, the project should slow to a
crawl. In fact, some of our best people have been able to actually
make projects lose ground.

6. Do not phase the project. Don’t gradually build up the
project by making a simple, working skeleton and then enhancing it
over a period of time. Some say that if you want to succeed you
should have a deliverable product in a year or less. So tell the users
that they will not have anything workable until the project is com-
pleted and all their desires are fulfilled. Of course, they will never
see that day.

7. Do not obtain adequate resources to do the job. A large
project will require considerable amounts of people, money, tech-
nical support, computer time, and facilities, etc. Be sure to short-
change yourself in all these areas.

8. Avoid capable workers. Surround yourself with people
who have no idea what they are doing and have shown this through
repeated failures. In America you will probably accumulate a num-
ber of drinking buddies; these people would be best. If you cannot
get such ideal candidates, you may do almost as well with young
and inexperienced workers. But there is a danger with this type.
They are often very ambitious and might possibly learn what they
should be doing as the project progresses. So absolutely do not
schedule any training for them, provide them with few books or
manuals, and discourage the old-timers from even talking to them.

9. Ignore the users. If you can get away with it, do not
involve them at all. Just determine on your own what you think the
new system should do. Since there is no way that you can possibly
know their end of the business as they do, your project is apt to fail. -

10. Allow for no emergencies or contingencies. In whatever
planning you are forced to do, simply assume that everything will
work out excellently. Assume that every task will be finished on
schedule, every program will run the first time, and every item of
equipment will be delivered on the day it is promised.

11. Do not provide for communication between project
team members. The best way to do this is to have absolutely no
documentation. Just say, ‘“Why document this? We all understand
what’s going on here.’’ This technique will pay off especially well
if you can get some project members to quit, since it will be
extremely difficult for their replacements to catch up.

However, if you are forced to have documentation, docu-
ment everything. Keep notes of every comment made at even the
most informal meetings. Make bubble charts showing how the
clerks in the user offices go to the bathroom. This can produce the
same effect as having no documentation, since now there will be
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mountains of it to wade through to find out what is going on. Also,
think of all the time you can waste drawing it up!

12. The project should consist of every new gadget and
theory available. Whenever hardware, software, development, or
analysis techniques must be chosen, waste as many months as
possible agonizing over which of them is the best. Then, when you
finally do choose, reject any tried and proven alternatives—always
pick the newest and most recently introduced things. You will be
backed by the hardware and software vendors because you’ll be
helping them test their products to find all the remaining problems.

As for development methods and analysis techniques,
choose them from the hottest new books so that nobody has had a
chance to find out if they really do work. And, when the project has
been grinding along for a while, suddenly announce that the tech-
niques previously selected are no longer the most up to date; after
all, they’re several months old by now. Explain that you must
switch to newer techniques to again be using the best approach.
Think of the chaos this will create! You may be able to discard
much of the work done up to this point, since it is not compatible

with the new approach. Of course, everyone will have to be re-.

trained in the new methods, which can only lead to further confu-
sion and frustration.

By now you should have laid a good foundation for failure.
But here are some additional things you can do when you are, as the
Americans say, ‘‘coming down the home stretch.”

13. Make no demands on your workers. Don’t insist that
schedules be met. Don’t insist that things be done properly. Don’t
insist that procedures be followed. No one will complain; remem-
ber, in this land each person likes to ‘‘do his own thing.”’

Allow everyone to come in late, leave early, and take two-
hour lunches. Keep a similar schedule yourself to set a proper
example. For the small amount of time that people are actually in
the office, encourage socializing and discussion of sporting events
and tv shows. By doing these things you should reduce the amount
of time spent working to virtually zero!

14. Start lying to users and managers. Things should be
going very poorly now. Of course, you will tell everyone that
things are fine, or you may allude to some problems. This should
increase their disillusionment when the truth is revealed.

15. Turn the project into an armed camp. Refuse to arbi-
trarily decide anything; throw even the most minute matters up for
general discussion. Also, get people involved in matters they do not
care about and have no expertise in anyway; for instance, make the
users decide what sort of file structure you are going to have, and so
on. After you have done all this, angrily insist that everything be
done your way. Soon the landscape will resemble World War III,
with all the participants fighting each other.

16. Identify all events that could delay the project, and help
them occur. For example, something as small as the late delivery of
a crucial new form can bring everything to a screeching halt. In a
case like this, of course, you would have the form delivered by way
of the South Pole!

Many times, however, you will not have to go out of your
way to cause these delays. This is because you will be depending on
vendors and others who, unlike yourself, have no stake in whether
the project succeeds or fails. Just neglect to pressure them, and the
chances are that they will come through behind schedule.

17. Get all your workers to quit. This is much easier than it
seems, and can be done in several ways that will never arouse
suspicion. It is not necessary to cut the workers’ salaries—just
neglect to raise them, and after a short time they will be able to get
substantial raises by leaving to do the same work for another em-
ployer. Next treat all workers the same. Employ our sacred Russian
tradition of making sure that all are being treated equally by treating
all miserably. Create a hostile atmosphere in the work place—yell
and shout a lot; have old, beat-up furniture; keep the temperature at
55° in the winter and 95° in the summer, and cover up any ventila-
tion ducts that you might have. If, despite your best efforts, the
workers are still trying hard to make the project succeed, repeatedly

tell them what a poor job they are doing.

18. Drag the project on as long as possible. There should no
longer be any question that the project is going to fail. However,
you can still waste much more of the company’s time, money, and
personnel resources by making it die a slow and agonizing death.
Do everything to hide your true lack of progress. Keep coming up
with revised new optimistic estimates that promise success to be
just around the corner. Never determine what your to-date costs

. have been, use alibis for your lack of progress, and blame all the

problems on others. When they start to find you out, come up with
new approaches that are certain to save the project. Of course, these
new approaches will just be disguised versions of all your past
successful techniques. :

And, in case you see that you may be forced to actually
implement the project:

19. Do not test, or test as little as possible. This may be easy
because when a project is way behind schedule there is usually
extreme pressure at the user end to get things up and running. It
should make everyone happy when you shorten the project’s last
phase—which is testing. This may cause so many problems in the
first runs of the system that the users will throw up their hands and
give up completely. .

20. Lastly, make the system unmaintainable. The next best
thing to no system is one that will only last a few months. The
user’s situation is constantly changing, and as a result of this and
the poor programming you did during the developmental stages,
there should be many requests for maintenance changes. Make
implementation of these changes difficult (if not impossible) by
using massive programs employing ‘spaghetti’’ code which no one
can possibly decipher. Also, make no use of tables, follow no
consistent standards or rules of style, and make each program a
unique work of art. Most importantly, leave no documentation—if
anyone wants to make changes, let them fight through every line of
code.

It won’t be long until the new system becomes an unworka-
ble old system. Then the users will once again start screaming for
relief. Your answer? We need a bigger and better new system!

As he finishes his speech, the instructor leans forward on
his heavy wooden lectern and nods. He reflects back on the advice
he has just given and smiles contentedly; here is a man who truly
enjoys his work.

Several seconds pass. Then, an apprehensive student
speaks:

““/Colonel,’” he says, ‘‘we have heard that our agents have
enjoyed moderate success with these methods. But there was one,
Major Bubinsky, who rose to a high position in America. Yet, no
one seems to know if he was ultimately successful. Can you tell us
what happened to him?”’

The instructor’s face reddens. ‘‘I had considered telling the
story of Bubinsky today,”’ he responds, ‘‘but I did not want to mar
this most happy of occasions. Since you ask, I will tell.

‘‘Bubinsky’s story shows the potential—but also the per-
il—of our mission. He melted into the American landscape with
ease and soon reached a position of great responsibility in their data
processing. This created a problem for him because, as he informed
us, he was forced to adopt a certain life style. He had to have
several expensive cars, eat at the best restaurants, drink the finest of
wines, and so on. Even his high salary was not enough to pay for all
this; we had to supply him with considerable extra funding.

“‘Despite all these efforts, something—we still do not know
what—went wrong and he was seized by the enemy. The last time
we saw him, two female agents were forcing him to speed down a
highway in their ‘Silicon Valley.” They must have drugged him, of
course. I am certain of this because not only did he seem to be
submitting most passively but he was doing something that in our
many years of working together I had never seen him do—he was

grinning broadly.”’
—Gerome Schulz
Milwaukee, Wisconsin
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NEWS FROM
HAL CORP

HAL Corporauon presents the highlights of lts new System/369—
available April 1, 1984.

" General description: the System/369 s combination of rev-
olutionary hardware, liberal update policy, conservative software,
and a Marxist microprogram provides users with exciting and un-
usual operating conditions. -

Hardware: a special 3801 Coffee Dehvery Subsystem used
in conjunction with BLIEMCHEN Software Support, caters to opera-
tors’ and programmers’ needs. Available extensions are a Cigarette
and Cigar Delivery Subsubsystem, an Ash Removal Subsubsys-
tem, and-an Iron Lung Subsubsystem.

The following new Opcodes are processed by the cpu, add-
ing significant program power and flexibility:

HCF—Halt and Catch Fire
BMY—DBranch Maybe
BMYR—Branch Maybe Register
MRZ—Make Random Zap
MLP—Make Lousy Program
RPM—Read Programmer’s Mind
EX—Execute Operation
EXI—Execute Invalid Operation
EXO0—Execute Ignorant Operator

New Channel Command Codes are supported by hardware
and software in six categories:
® Disks:

RWD—Rewind DlSk .

SbD-—Seek and Destroy Data
RWF—Read Wrong File

® Tapes:

RRT—Rewind and Rlp Tape
STO—Strangle Tape Operator
PPR—Play Punk Rock

® Printers:

KP—Krunch Paper

DDWB—Deposit Directly in Wastepaper Basket
PTP—Produce Toilet Paper

® Controllers:

Swu—Select Wrong Unit
‘LAC—Lose All Communication .
FD—Forget Data :
CFE—Call Field Engineer

® Diskette readers/writers:
sp—Staple and Punch new center hole
RG—Record Garbage

RF—Read Fingerprints

¢ Communication controllers:
TTL—Tap Trunk Line

SAF—Switch to AFN Frankfurt
TC—Transmit Colors (but avoid red)
BCU—Burn out the cpu
DPR—Distribute Packages Randomly

Software: The software is excellent. You can spend your
money on projects and.never fulfill the needs of any application.
There are two extraordinary programming languages as well as
three superfluous utilities. If your programmers (especially systems

programmers) still have spare time, there are also games available. |

There are several programming languages available:

BUNCH, ‘which stands for Binary Unusable Nonsense Com-
puter Hazard, is especially designed to damage structured pro-
grams. Various features make programs unreadable and provide for
excellent security. There are powerful language constructs like
BRANCH BY DEFAULT, HIDE FROM PROGRAMMER, WASTE STORAGE,

LOOP INFINITELY, JUMP SOMEWHERE, and CLEAR ON MONDAY.
" BABBAGE is the language of the future. Since Ada wasn’t
available as early as needed, BABBAGE was developed

BABBAGE (as explained by Tony Karp in DATAMATION,
Oct. ’81) is based on language elements that were discovered after
the design of Ada was completed. For instance, C.A.R. Hoare, in
his 1980 AcM Turing award lecture, told of two ways to design
software: ‘‘One way is to make it so simple that there are obviously
no deficiencies and the other way is to make it so complicated that
there are no obvious deficiencies.’” The designers of BABBAGE have
chosen a third alternative—a language that has only obvious defi-
ciencies. BABBAGE programs are so unreadable .that maintenance
can begin before system integration is-.completed. This guarantees a
steady increase in the dp marketplace.

Structured languages banned GOTOs and multlway condi-
tional branches by replacing them with the simpler If-Then-Else
structure. BABBAGE has a number of new conditional statements
that act like termites in the structure of your program. WHAT IF, for
example, is used in simulation languages. It branches before evalu-
ation of the test conditions. Or wHY NOT? which executes the code
that follows in a devil-may-care fashion.

- BABBAGE also offers a vancty of case statements. Some
examples: the JUST IN CASE statement is for handling afterthoughts
and fudge factors. It allows you to multiply by zero to correct for
accidentally dividing by zero. Then there. is the BRIEFCASE state-
ment, which encourages portable software.-

.- Wehope this announcement has helped your understanding
of HAL’s product policy. We look forward to selling the System/369

to you next April.
: —H. Doube

UTIRE
STORAGE
TECHNOLOGIES

Due largely to the advent of computer assisted retrieval techniques,
microfilm has become a practical medium for filing active records,
a marked change from microfilm’s past archival storage role.

_Today, both microfilm’ and magnetic tape ‘are commonly
used-as long-ferm storage media in dp operations. Each of these
technologies will improve in the coming year. In addition, they will
be joined by optical disks, a promising partner for the storage of
information that should become practical in the second half of this
decade. Film, disk, and magnetics should be viewed as compatible
alternatives for the storage and retrieval of information.

Underlying this compatibility is an important point. Despite
the rapid growth of electronically generated data, experience has
shown us' that paper documents continue to grow in both volume
and importance. Paper documents are originating records, contain-
ing more information than typically converted to digital form.
Because of the cost of data entry, only essential data are entered
into a.computer system. The document, or its image, remains a
repository of associated information that may be required from time
to time..

Quite simply, document images are going to be around for a
long time. The documents themselves may be dispensed with, but
their images will be retained in some form that permits low -Cost,
rapid, and remote retrieval whenever necessary. .

-Such a future system would require computer mdexmg of
the images, central storage, and retrieval from remote display con-
soles, necessitating electronic transmission. In all three technol-
ogics (sce Fig. 1), scanning devices are used at some point to
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coming years improved packing densities can be expected. For the
purposes of this comparison, it is reasonable to assume that magne-
tics will achieve recording densities of greater than 10 million bits
per square inch in the near future. In the long term, we might expect
to achieve a density of 50 million bits per square inch through the
use of ultrahigh-density magnetic tape. Given this development, a
200-foot roll of ¥4-inch magnetic tape would be capable of storing
100 billion bits. This density would be equivalent to that of micro-
film. And at roughly $15 for a 200-foot roll of tape, the storage cost
would be comparable.

The third storage medium mentloned above is optlcal disk.
The disk itself is a rigid glass substrate. It is first coated with a
reflective layer, then either a metallic or organic layer. To record
information, a laser burns tiny windows, or pits, through the top
layer opemng up the reflective layer below. Each pit is only a
micron or so in size.

To play back the data, a low-power laser ‘reads’ the disk,
sensing the presence or absence of holes. Where a pit has been
created, the undercoat reflects light back to the device. This pattern
is converted to an electronic bit stream and transmitted to a console
where the image is displayed.

It is estimated today that a 12-inch dlameter disk can be
made to store about 100 billion bits. Such a disk would occupy
about 25 cubic inches, so its volumetric packing density would
equate to about 4 billion bits per cubic inch. This is slightly less
than the 6 billion bits for film or magnetics, but still within the same
refative magnitude. Calculating the cost per bit involves a bit of
guesswork, as current estimates place the cost of a single disk—
when they become commercially available—anywhere between
$10 and $50. So, let’s assume a mid-range price of $30 per disk.
That would lead to a per-bit storage cost of roughly twice that of
film or magnetics.

It should be noted that these comparisons of potential stor-
age density and probable price levels are simple estimates, based on
current research indications. Technology could alter any and all
combinations. Data compression techniques could lead to lower
prices and improved storage density for optical disk. Film could be
pushed to even greater reduction ratios. And there is some latitude
between the fundamental limit for super paramagnetic particles and
the packing density outlined here for magnetic tape. But what has
been established, even by this simple analysis, is that when all these
technologies become available, parity will exist. :

_Realistically, the choice of a storage medlum will not be
made solely on the basis of packing density or per-bit storage cost.
The specific needs of the individual application being served will

convert, in facsimile, an image to electonic signals. The film sys-
tem would use a scanner to convert a pictorial image on microfilm
to an electronic signal and transmit it to a display console. The other
two systems would use scanners to transform the source documents
to_electronic facsimile signals, recording these signals on magne-
tics or optical disk. The image would then be retrieved from the
tape or disk and transmitted to a display console.

 To understand how these systems will scan and transmit an
image, assume that an 8 . X 10-inch photograph is scanned at 200
points, or pixels, per inch. Atevery pixel, three bits of data are used
to represent the gray-scale information present. Therefore, a pic-
ture can be converted to about 10 million bits of data, electronically
transmitted and displayed on a console with satisfactory resolution.
This scanning would be common to images stored on microfilm,
magnetics, or optical disk.

But each storage medium has its own characteristics that
might affect packing density—the amount of information that can
be stored on a given unit of the medium—and price/performance.
This warrants examination and comparison.

In examining microfilm, at a 50:1 reduction ratio, an 8%2 X
11-inch document is imaged into an area of only 1/25 of a square
inch.- At 10 million bits per document, a 215-foot roll of 16mm
microfilm can store 10,000 images, or a total of 100 billion bits per
roll. Since this roll occupies 16 cubic inches, the volumetric pack-
ing density of microfilm is 6 billion bits per cubic inch.

The storage cost of 1.5 x 10~8 cents per bit can be calcu-
lated by assuming $15 for a processed roll of microfilm.

Steady improvements in the packing densities of magnetics,
plus recent projections within the industry, indicate that in the
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days to a date February 29th in leap years).
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For further information, call or write Saunders Communications, Inc.,
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probably be the decisive factor. Indeed, since all three storage
media involve optical scanning and electronic transmission of data,
they will be interactive and compatible. The strengths and advan-
tages of each will come into play in the user’s system.

Fig. 2 shows the various considerations for microfilm,
high-density magnetics, and optical disk. The first four rows of the
chart summarize what is noted concerning packing density and
anticipated price performance.

Row 5 shows a clear strength of optical disk and magne-
tics—their ability to perform instantaneous verification of the re-
cording process.

The next two rows deal with a very important aspect of any
information storage system: its retrieval time. Row 6 shows the’
retrieval time for a specific image contained within film magazine,
reel of tape, or disk already in the device. Optical disk is the fastest
in this case, with a retrieval speed of one second, compared to 12
seconds, for film or tape. But when the image is located in a large
file made up of many film magazines, disks, or tapes—a more
likely ‘‘real world’’ situation—retrieval speed becomes virtually
identical for all. Regardless of the medium used, a picker mecha-
nism is needed to select the appropriate unit, place it in either a
player or scanner device, and then find the individual image. Speed
gained within the disk is largely negated by the need to bring the
disk up to speed.

Row 8 indicates a potential problem with tape: repeated use
might cause some damage. Unless the head can be made to fly a
very small distance above the tape, wear can become a problem for
a highly active file.

The next two rows deal with file permanence, a clear
strength of microfilm. Both disk and magnetics are vulnerable to
over-write, and the current data on the image permanence of either
medium indicate a superiority for film.

The last row of the chart shows an advantage of film when
replicate copies of the image filed are required. Copying from film
is both faster and less costly.

Microfilm, optical disk, and high-density magnetics have
their individual advantages. All will undoubtedly have a place in
the future as information storage media.

Perhaps in many cases the answer for individual users will
lie in a hybrid system, one drawing on the specific strengths of each
technology. The compatiblity of all three will permit users to effec-
tively integrate microfilm, optical disk, and high-density magnetics
within the same information storage system.

~Dr. L. ). Thomas
Rochester, New York

RTL/2 VERSUS
PASCAL

Lately, there’s been a lot of talk about using Pascal for micros, yet
almost everyone foresees problems in adapting the language to real-
time programming. Why look for problems with Pascal when RTL/2
with its many advantages is presently available? Let’s consider the
comparative merits of RTL/2 and Pascal.

RTL/2 was designed and implemented by Imperial Chemical
Industries in about 1971. Its initial applications were data acquisi-
tion, communication, and control. Pascal got its start at ETH Zurich
at about the same time. It was designed as a simple language to
teach and explore the fundamentals of programming. RTL/2 is an
engineered product, based on the successful features of many other
languages; it only includes new features where no proven model
exists. Algol 68 was probably the greatest influence on RTL/2 and,
in some ways, RTL/2 can be thought of as a simplified ‘‘sensible’’
form of that language.

But Pascal is clearly not an engineered product. There are
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inconsistencies between the user manual and the language specifi-
cation, causing considerable variation between implementations.
Of course, an imprecise language is good for exploratory academic
purposes since it encourages innovation within a common frame-
work. What a pity that in reacting against the vastness of Algol 68,
Pascal rejected the good with the bad.

An RTL/2 module is composed of a group of ‘‘bricks’"—
procedures, stacks, and data. These bricks are the building blocks
of an RTL/2 system. Procedures may not be nested within each other
nor may they have local arrays. Local variables are dynamic, how-
ever, and are obtained, placed on, and retrieved from a stack.
Nonlocal data are grouped into named data bricks. The module is
the unit of compilation and several modules may be linked together
to form a complete complex. The cross-linkage is at the level of the.
names of the procedures, data bricks, and stacks that are declared
external.

A Pascal program follows the traditional Algol 60 structure
and comprises a main block with embedded declarations. Proce-
dures may be nested and have local arrays but, surprisingly, there
are no local blocks. The language contains no facilities for separate
compilation and does not address such issues as multitasking. Pas-
cal’s simplification of Algol 60 is inappropriate for the industrial or
commercial user. Its features have—for the business user—only a
theoretical value. Nested procedures, for example, entail substan-
tial implementation overhead while having limited practical value.
Nesting also makes Pascal listings far less readable. On the other
hand, some of the features Pascal rejected are precisely those of
interest to the typical real-time and control user. One example
would be the local blocks that control name scopes and entail no
inplementation overhead.

The basic data types in RTL/2 are byte, integer, fraction,
real, label, procedure, and stack. In Pascal they aré char, integer,
boolean, real, enumeration, and subrange. Byte and char corre-
spond roughly, although the Pascal characters are machine depen-
dent. Integers and reals correspond. Only RTL/2 has the fraction
capability for fixed-point arithmetic. Pascal’s boolean type is logi-
cally useful, but not much missed from RTL/2.

An interesting development in Pascal is the introduction of
enumeration and subrange. The use of enumeration rather than a set
of integer values can increase the clarity and integrity of programs.
In RTL/2, the LET statement is used to improve clarity but it cannot
provide the integrity of enumeration types. Subranges are more of a
problem. It is not clear whether they are a type or a constraint. In
fact, the whole question of the rules of type equivalence in Pascal is
not addressed in its documentation, and this causes portability
problems. Pascal has nothing corresponding to the control types,
label, procedure, and stack of RTL/2. Pascal is therefore not able to
handle error recovery or stream control in the natural manner of
RTL/2.

Both languages have arrays with static bounds. Pascal,
however, includes the bounds of an array in its type, making it
impossible to write a procedure that will manipulate an array of any
size. This is a serious defect. Pascal enthusiasts say that since
Pascal contains named constants, it is easy enough to change the
array sizes in such a procedure at compile time. But this isn’t good
enough because arrays of different sizes may be encountered in the
same program. With strings that are treated (as in RTL/2) as arrays
of chars, the problem’is even worse. It is not possible to write a
Pascal procedure to handle strings of different lengths; the user
would have to pad them to the same length.

The languages take different approaches to the vexing ques-
tion of pointers. RTL/2 provides Algol 68-style typed references of
one level only. Although not fully secure against scope errors, the
restraint to one level and the absence of local (stack allocated)
arrays and records greatly reduces the possibility of error. In Pas-
cal, pointers may refer only to dynamically (and anonymously)
created data. Such data are created by the built-in procedure NEW.
Disposal of the data varies with implementation and there are op-
portunities for misuse. Pascal seems to sttempt to provide a cheap
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storage mechanism but fails to do the job properly. RTL/2 has
flexibility in use of pointers, but the structures are static. Pascal has
more freedom in the allocation of structures but severe constraints
on the use of pointers. Pascal also has *‘set’’ types. Set types arc a
useful concept and careful use of them can greatly increase program
clarity while replacing a lot of ‘‘bitty’’ programming. Unfortunate-
ly, many implementations of Pascal imposc constraints on the
cardinality of set types, thereby restricting their usefulness. If por-
table programs are to be written, then set types of all but the
smallest cardinality should be avoided. There is much debate over
whether the set type is more trouble than it is worth.

_ The statement structure of Pascal is generally poor. Open
control statements are used for conditional and iterative statements
with all the resultant dangling ‘‘else’’ confusion of Algol 60. The
only really closed form is the case statement, which is an obvious
improvement over the RTL/2 switch. Nevertheless, the Pascal case
statement is not complete since it lacks an exempt clause. Pascal
provides a WITH statement to handle the details of a record without
repeatedly referring to the record. This is a poor substitute for a
local reference or rename facility. For example, it cannot be used to
manipulate the components of two records of the same type. Pascal
allows whole array and record assignment—RTL/2 does not.

The procedure structure of Pascal is similar to that of Algol
60 and continues many- of its mistakes. The method of rctuming
function results is poor. The handling of formal procedures is
slipshod with full detail of the formal type omitted. In practxce
however, formal procedures.are not implemented and this impor-
tant feature is not-available. RTL/2 does, of course, provide formal
procedures automatically—procedures are treated as a full type.

The parameter mechanism of Pascal functions by value of
simple reference. In RTL/2, the mechanism works by value. Refer-
ence is provided through the use of values of reference mode. The
handling of array parameters in Pascal is either obscure or ineffi-
cient (depending on implementation).and compares poorly with the
simple and explicit array reference mechanism of RTL/2.

Variables in RTL/2 can be initialized. The syntax for the
initialization of arrays and records allows the repetition of groups of
values where appropriate and gives a clear indication of the shape
of the structure being initialized. Pascal does not allow data to be
initialized. All the valuable techniques associated with data tables
initialized at compile time are therefore not available in Pascal.
Such techniques have been found to be of great value in RTL/2 since
they greatly increase program legibility and reduce the computation
to be prepared at execution time. -

RTL/2 has a notation for real, fraction, binary, octal, hexadec-
imal, and decimal integer constants. Pascal provides only for real
and decimal integer constants. Pascal strings are unsatisfactory. A
string of length 1 is a char constant. RTL/2 uses different constants
for these so that arrays of length 1 are allowed. The character set is
implementation dependent in Pascal but it is fully defined in RTL/2.
RTL/2 provides a neat notation for the embedding of control charac-.
ters and also enables the compiler to cope with missing closing
quotes satisfactorily. .

Both languages provide access to their environments via the
use of standard procedures, but'RTL/2: handles Stream IO better
than Pascal. In RTL/2 such procedures are written in RTL/2 (though
the user can write code inserts too) and they follow the language’s
normal rules. In Pascal, many of these procedures are merely built-
in facilities with a procedure-type syntax. They are not and could
not be written in Pascal. The difficulties arise from the type con-
straints, which are worse in Pascal, thereby causmg 1nadequac1es in
the normal parameter mechanism.

. —flan Tltchmarsh
Secaucus, New Jersey

If you'd -Iiké to share your opinions, gri"pes, or experiences’
with other readers, send them to the Forum Editor,
DaTaMATION, 875 Third Ave., New York, NY 10022. We wel-

come essays, poems, humorous pieces, or short stories.
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