









































































































































































































































effortlessly up to the top-of-the-line
900 series, which is based on next-
generation HP Precision Architec-
ture to provide mainframe-level
performance. And HP can network

~ these systems so you can grow

to support thousands of users.

As you grow, you retain use of
the same peripherals and terminals.
Most upgrades can be accomplished
in hours with no software conversion
or rewriting. And-you don't have to
Ietrain any users.

The bottom line of all this is
twofold: downtime is kept to a
minimum, and you are making
highly effective use of existing
Iesources.

outers grow with you?

Consider also our record for
quality and service; as well as our
commitment to always asking
“What if..."” about your particular
needs and problems. It all adds
up to a convincing case for the
Hewlett-Packard family of business
computing systems.

If you'd like to learn more about
how easily you and they can grow
together, you can begin by calling
1800 367-4772, Dept. 275N. ,
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certify. ‘the Data Encryption Standard
(DES) at its regular five-year review, due
in 1988. The agency contends that the
use of the DES algonthm Wthh has been
a federal standard for
10 years and is well
established  as the
American commercial
encryption standard,
has spread to ex-
tremely sensitive ap-
plications that make it
an attractive target
for U.S. adversaries.
The NSA currently
plans to replace DES
with a family of new
codes that the agency
will distribute and regulate itself.

The planned NSA encryption codes
are much more than a simple upgrade of
the current DES algorithm. They repre-
sent a significant new direction in
encryption systems and standards. Im-
plementing the new algorithms would
also represent a major shift for the Nsa,

Natlon 1l Securlty Agencyf
(NSA) -announced its intention not to re--

NEW NSA
CODES ARE
NOT JUST AN
UPGRADE.

and private organizations. If the intelli-
gence agency proceeds with its plans to
replace DES in 1988, its relationship with
the private sector will
change drastically.

Commercial ac-
ceptance of the NSA
plan as currently pro-
posed is by no means
certain. The DES algo-
rithm, which was ini-
tially certified by NSA
in 1977 and recerti-
fiedin 1983 as a feder-
al standard for en-
crypting unclassified
but sensitive informa-
tion, has won wide commercial accep-
tance, as demonstrated by its adoption as
an American National Standards Insti-
tute (ANSI) standard and by the wide vari-
ety of DES hardware and software prod-
ucts available.

The NsA’s intent not to recertify DES
has caused confusion throughout the

the nation’s largest and, in some re-f
spects, most secret intelligence agency;
‘except for certifying DES, the NSA tradi-
tionally has played a minor role in regu-
“lating codes or dealing with commercial
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banking community—the largest com-
mercial user group of encryption prod-
ucts. Many financial institutions question
the NSA’s reasons for abandoning DES for
all government encryption needs except
those of the Treasury Department. (The
NSA will continue to mandate the use of
DES-based ANSI authentication standard
X9.9 for all federal systems that handle
government EFT transactions.) The pros-
pect of decertification has raised concern
among bankers over the safety of using
DES. More important, bankers have
voiced strong opposition to the DES re-
placement scheme, calling it unsuitable
for their needs and questioning, among
other things, whether the NSA will as-
sume any financial liability should losses
occur with its new codes. The NSA’s han-
dling of such objections could determine
how the plan will fare in the private sec-
tor as a whole. '

In short, for commercial organiza-
tions planning for or using a data encryp-
tion system, the prospect of a new
federal standard based on proprietary al-
gorithms hardly clarifies your choice of a
solution—but neither is it cause for
adopting a wait-and-see attitude. Most
experts agree that DES is still a safe, effi-
cient algorithm for commercial use, but
that a new, stronger public algorithm to
replace DES may be needed. Several al-
ternatives to DES, such as proprietary al-
gorithms and public key schemes, have
been available for years and will continue
to make sense for some users, whether
or not DES is replaced as a federal stan-
dard (see “Alternatives to DES”). One
thing is clear: the NSA’s planned replace-
ment codes, which will probably not be
available for commercial use for about
two years, will not settle the 10-year-old
controversy that has characterized de-
bate over encryption standards and DES.

An Algorithm and a Key

Most encryption systems, including
aDES-based system, have two main com-
ponents: an algorithm and a key. The DES
algorithm, a complex iterative process
comprised of substitutions, permutation,
and “exclusive or” mathematical opera-
tions, is public information. It has been
published in Federal Information Pro-
cessing Standards Publication 46 and is
detailed in numerous articles and books.

The electronic key in a DES-based
system, on the other hand, constitutes a
shared secret between the originator and
the receiver of a transmission. Together,
the public algorithm and secret electron-
ic keys are used to encode and decode
messages. The DES algorithm is fixed;

The Destiny
of DES

the key is a variable that is controlled by
the user. Guaranteeing the confidential-
ity of messages encrypted in any private-
key system, such as DES, depends on
keeping the keys confidential.

NSA plans to replace DES with a family

of new private algorithms being devel-
oped under the Commercial COMSEC En-
dorsement Program or CCEP. (COMSEC is
military shorthand for communications

security.) The CCEP is a result of presi-
dential National Security Decision Direc-
tive 145 signed by President Reagan in
September 1984. This directive address-
es the communications security of gov-
ernment contractors, particularly with
respect to national security. -

The CCEP algorithms represent a
new strategy in encryption standards.
Rather than certify a new single public al-
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gorithm to replace DES, the NSA will de-
velop several proprietary encryption
algorithms. The public DES algorithm is
being replaced with several secret algo-
rithms to address a problem known as
cross-vulnerability—the  compounded
risk incurred by all users if someone
breaks DES with a general solution. Cur-
rently, the only known attack on a DES-
encrypted message is to exhaust all
possible keys. While the costs of apply-
ing massive computer power to such a
task are now prohibitively high for most
would-be code breakers, the increasingly
widespread use of DES and the declining
cost of dp hardware together are improv-
ing the potential cost benefit.

The NsA’sideais to develop and dis-
tribute private CCEP algorithms and their
electronic keys. This has prompted new
concern in the cryptography field and
banking industry. The algorithms will not
be made public for scrutiny and testing,
and the keys will be handed out by the
NSA to government users. NSA may also
make a key-distribution service available
to the private sector as well.

In order to keep the algorithms con-
fidential, NSA will disseminate the secret
encryption algorithms to approved hard-
ware manufacturers who will implement
the algorithms in specialized, tamper-
proof 1Cs. When the implementation is
complete, the IC will be examined to en-
sure that it meets NSA’s rigid standards.

System and module designers will
also present their encryption systems to
the NsA for approval. If their encryption
systems are okayed, the NSA will allow
the system manufacturer to purchase
and integrate encryption ICs with a
secret CCEP algorithm that will not be dis-
closed to the system vendor. This equip-
ment will then be certified for govern-
ment work in unclassified applications.

" (DES was initially certified by NSA in 1977
and recertified in 1983 for use in encrypt-
ing unclassified but sensitive govern-
ment information.) _

In addition, the vendor may market
the NsA-approved product to the private
sector. This certification assures the end
user that the system complies with rigor-
ous NSA design and operational stan-
dards. Under this scheme, encryption
products containing the NSA CCEP algo-
rithm will not be available commercially
for at least two years.

Major Drawback to Private Algorithms

While the involvement and exper-
tise of NSA will certainly upgrade encryp-
tion hardware and provide improved
capabilities for protecting the confidenti-

The Destiny

of DES

ality of sensitive data in the private sec-
tor, there is one major drawback to the
use of private algorithms. They will nev-
er undergo the close scrutiny that a pub-
lic algorithm must face. The CCEP
algorithms will never be challenged by
encryption experts in academia and
industry.

The public examination of DES and
the ensuing controversy surrounding it
resulted in a healthy exchange of ideas
and opinions. This ultimately led to
today’s generally high degree of confi-
dence in the integrity of the DES algo-
rithm. The secret CCEP algorithms will
never be able to duplicate or guarantee
that confidence level. )

When the National Bureau of Stan-
dards adopted DES as the federal encryp-
tion standard in 1977, it stated that the

EXPERTS CALL
- NSA'SKEY
DISTRIBUTION
PLAN
UNFEASIBLE.

algorithm satisfied the worst-case threat
model for nondefense agencies for 10
years. Although there is still no known
solution for the DES algorithm, the NSA’s
planindicates that some national security
strategists, at least, no longer regard DES
to be adequate protection for vital data.

. Many cryptography and data securi-
ty experts disagree with NSA’s conten-
tion that DES is vulnerable. Robert
Courtney, a former data security special-
ist for IBM and president of his own secu-
rity consulting firm, RCI, based in Port
Ewen, N.Y., argues that the opposite is
true. “You have an incredibly strong
algorithm that’s being exported and
available to foreign governments and
companies, and theé NSA is having a diffi-
cult time reading [other people’s] mail if
it is protected by the DES. That’s the pri-
mary reason NSA doesn’t want to recerti-
fy the DES.”

The business concerns voiced by
the banking community are a resuit of the
NSA’s intention not to recertify DES, and
not simply a reaction to the agency’s
planned involvement with the financial
sector. Actually, the banking industry

welcomes the NSA's expertise.

“Bankers are not cryptographers,”
explains Ed Zeitler, a vp at Security Pacif-
ic National Bank in Los Angeles, who has
been appointed NSA liaison by the Data
Security Committee of the American
Bankers Association (ABA). “When we
purchase encryption products, we want
the. confidence in knowing these prod-
ucts implement certified encryption
standards designed for the financial com-
munity. We hope the NSA will continue to
play a significant role in certifying en-
cryption products for the financial
community.”

The issues raised by the financial
community, which are indicative of con-
cerns shared by the entire range of en-
cryption system users in the private
sector, fall into three closely interrelated
areas: liability, international implementa-
tion, and “due care.”

The financial liability issue is raised
because of the third-party key manage-
ment structure of the CCEP encryption
systems. Removing the responsibility of
creating, distributing, destroying, and ar-
chiving the encryption keys from banks
causes them to lose complete control
over these systems and ultimately con-
trol over the financial risk they incur
when processing transactions protected
by these systems. When using CCEP-
based systems, the lines of liability are no
longer clearly delineated. Who is finan-
cially liable for damages resulting from
corrupted transactions if banks no longer
completely “own” the systems of con-
trols over these transactions? It is ex-
tremely doubtful that NSA is willing to
accept this financial liability. Current DES
users design and change their own keys
at will, which adds to the strength of the
standard. The proper handling and distri-
bution of the algorithm’s keys are just as
important as its inherent strength.

NSA’s Motives Questioned

Many experts question the NSA’s
motives for controlling key distribution
and claim the logistics of such a scheme
would be impossible. RCI's Courtney
claims the agency would have a difficult
time, at best. “The NSA is considering
changing each user’s key on a weekly ba-
sis. That,” Courtney says, “would re-
quire the full-time effort of everybody in
the agency.”

The second major issue involves in-
ternational banking traffic. This concern
is raised because of the proprietary na-
ture of the CCEP algorithms and NSA-con-
trolled key management. A significant
volume of EFT transactions performed by
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large U.S. banks is done with correspon-
dent banks in foreign countries. The
American banking community warns that
their non-U.S. correspondent banks may
not accept an encryption system devel-
oped and controlled by an arm of the U.S.
government,

In actual practice, the CCEP algo-
rithms will probably gain little accep-
tance internationally. Indeed, why
should any government or industry out-
side the U.S. entrust its sensitive data to
a secret encryption algorithm developed
by a U.S. intelligence agency? The prime
role of the NSA, after all, is to monitor
worldwide communications for U.S. mili-
tary and intelligence needs.

The final issue, “due care,” is di-
rectly related to NSA’s planned decertifi-
cation of DES. Bankers are concerned
about implementing a prudent system of
controls over their networks and com-

er due care and due diligence when they
implement systems that they do not fully
control or know very little about? Put
another way, are financial institutions ex-
ercising responsible due care in main-

puter systems. Are they practicing prop- -

The Destiny
of DES

taining their own systems when they
unquestioningly trust or rely upon a third
party to maintain adequate security in
these systems? ,

Zeitler of Security Pacific National
Bank says, “I would like to see a U.S.
agency provide support to the financial
community concerning the certification
of cryptographic products. I want to have
confidence that these products have
been reviewed and certified by some-
body that has taken on that responsi-
bility.”

These three problems must be re-
solved before the banking community
will use any system other than DES. Obvi-
ously, replacing DES with new CCEP algo-

‘rithms is not a straightforward swap. To

iron out the differences, the ABA and the
NSA have begun to talk. Zeitler, as the NSA
liaison for the ABA, says that the goals of
their talk are twofold. First, the imple-
mentation issues raised by the CCEP algo-
rithms and the decertification of DES
must be immediately addressed. Second,
the ABA and NSA want to develop a long-
term working relationship.

It appears that the long-term rela-

—

tionship depends heavily on resolution of
the first goal. To achieve this, the ABA
and NSA must overcome significant dif-
ferences. Even basic security motives
are far apart: the NSA's experience is with
mandatory security systems in military/
government applications to safeguard
national security, whereas bankers need
to implement prudent, cost-effective

controls in a business environment to_| .

protect assets. The future direction of
private sector encryption standards may
well depend on how the NSA and the ABA
settle their differences.

Even so, DES will not disappear
overnight. NSA’s support of ANSI stan-
dards for EFT transactions indicates that
DES s still a due care standard. Whatever
plan comes out of the NSA's review in
1988, DES will continue to be a major fac-
tor in the implementation of financial en-
cryption and authentication systems for
several years at least. |

Robert Andersen is a senior manager
with Ernst & Whinney, an international
management consulting, accounting,
and tax advisory firm in Cleveland.
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Get It Right the First Time

With Automatic Adaptive Equalization.
Because the OKITEL 1200 automatically adapts to
widely varying line quality, your data rarely gets lost or
disconnected by a “noisy” line. So you hardly ever
have to re-transmit. A convenience usually g
found only in higher-speed modems.
Our new PC modem also offers auto-
dialing, auto-answering, and auto-
disconnecting. The ability to use.
tone or pulse-dialing. As well as
a special self-diagnostic loopback.
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On-Line, On-the-Double.

To help you get instantly acquainted with your
OKITEL 1200, we're including a special introductory
offer that provides up to $150 in discounts on three
of the most popular onine services: CompuServe$
Newsnet® and Dow Jones® News/Retrieval.

Turn Ordinary Minutes
Into OKIDATA Minutes.

When you use a modem, every minute means money.
But an OKIDATA Minute actually saves you money.
You get a full 60 seconds of quality time every minute
you're ondine because you get it right the first time.

The OKITEL 1200 PC Modem. Fewer transmission
breaks, plus automatic error detection and automatic
adaptive equalization.

Start getting your money's worth out of every

modem minute. Get the new OKITEL 1200
., modem with the very familiar—
and very respected—name.

Call tollfree, 1-800-OKIDATA for
the name of the OKIDATA dealer
nearest you.

DAIA

an OKI AMERICA company
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DIGITAL EQUIPMENT CORP.’s recent intro-
duction of two new VAX configurations, its
most powerful computers ever, has been
greeted by the computer industry with some
yawns, but mostly applause. Those applavd-
ing this latest move by the thriving mini-
computer maker, whose profits nearly dou-
bled in the second quarter of '86, see the
announcement as an aggressive attack on
IBM, with its line of high-end mainframe
systems. The skeptics see it as merely a
stopgap measure until Digital comes out
with a multiprocessor version of its VMS
operating system, expected later this year.

Digital's offerings are two clustered con-
figurations of its VAX 8700. The VAX 8974
and VAX 8978 systems are said by the com-
pany to be “alternatives to mainframes.”
There was no new central processor intro-
duced. The systems are based on VAXcluster
technology and are composed of four or
eight 8700 processors. The VAX 8974 pro-
cesses at 25MIPS and is said to be in com-
petition with IBM’s 3090 model 200. The
8974 is priced at $2.6 million while IBM's
machine is priced at $4.1 million. The VAX
8978, DEC’s most powerful system ever, can
process at SOMIPS, which places it in the
same performance arena as the IBM 3090
model 400. The price arena is quite differ-
ent, though: the 8978 is $4.8 million while
the IBM is $7.9 million.

The combination of multiple processors of-
fers a high degree of data security. There is

' no single point of failure as in mainframes,

so when one system fails or is being ser-
viced, the others continue to operate.

In addition, the $48,000, 2.5GB SA482
disk subsystem was announced by Digital,
which described it as an integral part of the

new systems, and one that is also bemg sup-

ported on the full VAX line. -

Digital also announced largé database
software products, including VAX SQL, a
database language; VAX Data Distributor,
which distributes relational data among pro-
cessors; VAX Performance Advisor, for im-
proving system performance; and new ver-
sions of VAX DBMS and Rdb/VMS DBMSs.

The new systems and the disk subsystem
are seen as a real threat to IBM in the cen-
tral computer room. Digital’s long history of
compatibility among its enfire range of prod-
ucts and with JBM mainframes stands in its
favor, particularly when compared with
IBM’s disparate product lines.

Whether or not Digital can woo away Big
Blue's customers in a market that until now
has been IBM's biggest and most profit-
able—the MIS shop—remains to be seen.
IBM is sure to be watching.

Real Time
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Wang's VS 7000 Series supports up to 192 workstations and 255 peripherals.

Wang Rolls Out Revumped
Mmlcompuier Line

High-end VS line enhanced to assert firm’s
commitment to departmental computing

BY THERESA BARRY

Wang Laboratories, which has been mak-
ing news recently with layoffs, financial
losses, and salary cuts, took to the offen-
sive with the introduction of its new se-
ries of high-performance VS computer
systems and enhancements to its Pace
software product. .

The vs 7000 Serles con51sts of
two product groups. The 7100 is com-
prised of three systems—the 7110,
7120, and 7150. The 7300 group is com-
prised of the 7310, and the 7320 dual-pro-
cessor system that Wang says it will in-
troduce later this year.

Systems can be upgraded by
swapping processor boards. Up to 128
workstations and 192 peripheral devices
can be supported on the 7100 models and
192 workstations and 255 peripherals
can be supported on the 7310. A
67.7MBps system bus interconnects all
system components. The 7100 supports
up to 10 1/0 controllers; the 7310 sup-
ports 15. The systems have up to 16MB
of memory, in 4MB increments, and up to
32KB of internal cache memory. An op-
tional floating point unit is available on

"100 models. The 7310, it claims, is the

the 7150 and 7310. Up to 16 external disk
drives are supported on the 7110, 24 on
the 7120 and 7150, and 40.on the 7310.vS
7000 processors run under the VS re-
lease 7 operating system, and the 7000
systems support Wang Office software.
Wang claims the 7100 models
provide up to two times the throughput
performance of the earlier Vs 85 and Vs

functional equivalent of the VS 300. The
Vs 7110, 7120, 7150, and 7310 are avail-
able now. Prices range from $90,000 for
a 7110 with 4MB of memory to $280,000
for a 7310 with 16MB of memory.

Along with the vs 67000 Series,
Wang has announced release 2.0 of its
Professional Application Creation Envi-
ronment (PACE). Wang claims enhance-
ments of this product in the areas of ap-
plication development, integration with
Wang applications such as Wang Office,
and the ability to incorporate different
forms of information into PACE-based ap-
plications. PACE release 2.0 is available
this month and is priced from $13,000 to
$39,000, depending on the VS system
used. WANG LABORATORIES INC., Lowell,
Mass. CIRCLE 265
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Next Generation LaserJet
Hewlett-Packard also unveils scan-
ner and high-volume laser printer.

Hewlett-Packard’s newly introduced La-
serJet Series II is targeted at multiuser
environments. This enhanced version of
the Hp Laser]et Plus is an eight page-per-
minute printer that comes with 512KB of
memory resident. Memory boards avail-
able include a 1MB board for full-page,
300dpi graphics, a 2MB board for full-
page graphics, and a 4MB board for mem-
ory-intensive needs.

This newest LaserJet is approxi-
mately 30% lighter than previous mod-
els. It weighs 50 pounds. New features
include ‘a paper path for correct order
output, two font cartridge slots and sup-
port for a greater variety of paper stocks,

a 200-sheet input bin and a 100-page cor-
rect-order output bin, and an improved
16-character front-control panel.

This is the first product to incorpo-
rate Canon’s new LBP-SX printer engine,
developed jointly between HP and Canon.
The printer uses HP Printer Command
Language (PCL), as do other printers in
the HP family. i

The LaserJet and LaserJet Plus will
be marketed by HP for only six more
months. The LaserJet Series Il is avail-
able March 1, is priced at $2,495, and in-
cludes six built-in fonts, disposable toner
cartridge, and RS232C and Centronics in-
terfaces. A 1MB memory board is $495, a
2MB board is $995, and a 4MB board is
$1,995. A toner cartridge is $115.

HP has also introduced the HP
LaserJet 2000 printer, a high-volume
printer suited to multiuser environ-
ments. It's available in three models. The
standard 2684A features PCL compatibil-
ity, 1.5MB RAM, full-page, 300dpi raster
graphics, two 250-sheet input bins, and a
1,500-sheet correct-order. output bin.
The 2684P has the same features plus a
third paper-input bin holding 2,000
sheets of 8'%-inch paper. The 2684D fea-
tures the third bin plus duplex printing.

Real Time

They’re priced respectively at $19,995,
$21,495, and $24,995, and all are avail-
able now. A 1MB add-on memory module
is available for $750, and printer inter-
faces are $500 each.

The HP Scan]et scanner is Hewlett-
Packard’s first desktop scanner. It's a
flatbed, monochrome scanner. With soft-
ware support, users can select a resolu-
tion from 38dpi to 300dpi. It is said to be
able to distinguish between 16 different
levels of gray, and it supports three im-
age-data types: binary, dithered, and
four-bit gray scale. Both MS/DOS and MS
Windows versions of HP Scanning Gal-
lery software are included, and a bidirec-
tional Centronics interface card is also
featured. The price is $1,495 and the in-
terface card with Scanning Gallery soft-
ware is $495. HEWLETT-PACKARD, Palo
Alto. CIRCLE 268

Harris Introduces Supermini

New member of CX family based on
32-bit processor

Harris Corp.’s Computer Systems Divi-
sion recently introduced the Unix-based
HCX-9 superminicomputer, an extension
of its existing HCX family. The HCX-9 is
based on a 32-bit proprietary processor
that operates at 8MIPS using C, and at 7.5
megawhetstones using FORTRAN. A dual
VMS bus architecture provides 40MBps of
throughput per 1/0 bus. Harris claims
this is four times the 1/0 throughput of its
HCX-7 system.

The HCX-9 Unix operating system,
HCX/UX, incorporates a dual universe
switch, says Harris, which expands the
software development capabilities for
the AT&T Unix System V.2 and 4.2 BSD
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universes, and also enhances software
portability for each environment by pro-
viding all libraries and utilities.

A basic system includes a propri-
etary 32-bit processor, an eight-slot vMS
bus, 4MB of memory, console processor,
1/0 controller with eight asynchronous
serial ports, 32-user Unix license, and C
compiler. Shipments begin this month.
The base price is $195,000.

Harris says one of the first installa-
tions of HCX-9 is at the University of Cali-
fornia, Berkeley. The Computer Sys-
tems Research Group will replace its
Harris HCX-7, in use for a year, with the
HCX-9, to test source code for the future
release of the 4.4 BSD version of Unix.
HARRIS CORP., Computer Systems Div.,
Fort Lauderdale, Fla. CIRCLE 266

Vector Processor for VAX
VAX front end designed for scientif-
ic and engineering computing
The NMX-464 from Numerix Corp. is a
vector processor front end to VAX com-
puters designed for scientific and engi-
neering computing. Numerix claims it
has peak computation rates of between
12MFLOPS and 24MFLOPS.

Virtual memory size of up to 1 mil-
lion instructions and data memory sizes
of up to 64MB are available in the pedes-

‘tal-mount configuration that stands 24

inches high by 10 inches wide by 31%
inches deep. Integrated Vector Process-

| ing (1vP) software available with the 464

is said to allow transparent use of its vec-
tor processing capability in a VMS pro-
gram develgpment environment. An op-
timizing FORTRAN compiler—allowing
vector and scalar program execution
without microcode programming—is in-
cluded as a subset of the 1VP software.
The entry-level price for the NMX- |

64 is $66,500. NUMERIX CORP., Newton,
Mass. CIRCLE271

Communications Boards
Two boards feature on-board co-
processor and four or eight ports.

DigiBoard has introduced two new
boards for the IBM PC. The DigiBoard
COoM/8i and COM/4i are said to provide
four times the processing speed of exist-
ing multichannel boards. They're de-
signed to work with the IBM PC, XT, AT,
and compatibles. They incorporate a
modular 1/0 design, with the 1/0 con-
tained on a daughter card that mounts on
the cOM/Xi host board. The host board




uses a 10MHz 80188 microprocessor and
256K of dual-ported RAM. Four-port and
eight-port RS232C asynchronous daugh-
ter-card options use 16450 communica-
tions chips. Comware software include a
MS/DOS device driver that allows the sys-
tem to access up to eight ports per board,
for a total of 32. Utility programs allow a
user to create application software that
can use the on-board processor and
memory.

The Digiboard coM/8iis $1,195 and
the cOM/4i is $969. The price includes
cabling and software. DIGIBOARD INC., St.
Louis Park, Minn. CIRCLE 270

Parallel Processor and Software
Encore announces series of com-
puters in its Multimax family.

Encore Computer Corp. announced re-
cently the Multimax 320 Series of paral-
lel processing systems. Fully configured,
the system can support several hundred
users. This introduction expands En-
core’s Multimax architecture first an-
nounced in 1985. ‘

The Advanced Processor Card
(APC) is the computing element of the
Multimax 320 Series. It contains two in-
dependent 2MIPS processors. Up to 10
APCs can be installed in a system allowing
for processing power expansion from
AMIPS to 40MIPS. The APC processor is a
32-bit National Semiconductor 32332
with the 32382 memory management
unit. APCs are priced individually at
$29,000. -

An optional floating point accelera-
tor (FPA) is available for each processor
for engineering and scientific users. A
system with 20 processors and FPAs is
said to have a peak performance of 40
megawhetstones. An FPA is priced at
$10,000 per APC.

All processors in a 320 system

“share up to 128 million bytes of main
memory. Processors communicate with
memory over a 100 million byte per sec-
ond bus. A new Mass Storage Card (MSC)
is also available with the system. It sup-
ports 12 million bytes per second of 1/0
traffic on three independent 1/0 chan-
nels. Up to five MSCs can be configured in

a 320 system and up to 100GB of on-line
disk storage can be accommodated. Each
MSC is priced at $15,000.

An entry-level system with 4MIPS,
8MB of memory, 408MB of disk, a 6250bpi
tape drive, an operator’s console, and
system software license is priced at
$131,000. Fully configured, the systemis
priced at $500,000.

Encore will also offer its UMAX V Re-
lease 3 for the 320 and the previously an-
nounced 120 system. The Network File
System file-sharing capabilities will be
available with UMAX V and UMAX 4.2 op-
erating environments. The new 320 sys-
tem s also software-compatible with cur-
rently installed Multimax 120 systems,
claims Encore, and a 120 can be upgrad-
ed to a 320 by swapping dual processing
cards for advanced processing cards. EN-
CORE COMPUTER CORP., Marlborough,
Mass. CIRCLE 267

Telex’s 3270 Producis
Nine new products announced for

the 3270-compatible market

Telex’s new products for the IBM 3270-
compatible market include a 3191 plug-
compatible display, windowing support
for the 274 control unit, and a color ver-
sion of its Combined Function voice/
data terminal.

The 191 is a 12-inch, 3191 plug-
compatible display, available in green or
amber phosphor, which contains up to
1,920 characters. Support of an attach-
able matrix or ink-jet message printer

and light pen is available as an option.
The price is $1,235. The C179 is a 14-
inch, four-color terminal with integrated
telephony and multiple communications
facilities. The price is $2,995. The 046 is
a 15-inch, single-station control unit dis-
play for small cluster requirements in re-
mote locations. Itis functionally compati-
ble with the 3276, and it displays 1,920
characters in green or amber phosphor.
It’s priced at $2,495.

The 274 control unit has been en-
hanced in two ways. New functions in-
clude windowing support for standard
Telex or 1BM-attached displays and sup-
port for the attachment of an 1BM 3179G
Graphics Display Station. The 274 with
multiple logical session support‘is priced
at $1,750; the windowing feature is
priced at $1,500. .

There are four new printers. The
201 matrix message printer supports
speeds up to 220 characters per second
(cps) in draft, 44cps in near letter quality
(NLQ). It’s priced at $545. The 851 is an
ink-jet printer, suitable for the desktop,
which features speeds up to 220cps draft
and 110cps NLQ. It costs $775. The 187 is
a tabletop impact matrix printer with
speeds up to 200cps draft and 100cps in
high-density print mode. It’s plug-com-
patible with the 1BM 3287 and is priced at
$3,995. The 262 is plug-compatible to the
IBM 3262-3 line printer. It performs at
600 lines per minute in dp mode, and up
to 800lpm in high-speed draft mode. It’s
priced at $13,800. TELEX COMPUTER
PRODUCTS INC., Tulsa, Okla. CIRCLE269 I
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1AVE HELPED US BUILD OURS.

* 150 man years have been invested in the ongoing

enhancement of NOMAD2.

* 85% of those who try NOMAD2, buy it.

When you study all these facts, one message becomes
clear. We are committed to providing the highest level of
customer satisfaction and support. To standing behind our
products. To meeting every need of our users.

Names of companies who have already tested and proven
NOMAD?2 superior to any other 4GL/DBMS on the market.

Names that read like the Who's Who of the corporate
world. Including leaders in virtually every business around

the V%_ll?be.- .
y have they chosen NOMAD2? Confidence.
When making a software acquisition, confidence in the

vendor is as important as product quality. And when you're
gvalqa:iing NOMAD?, here are a few important facts to keep
in mind.
* NOMAD?2 is a product of the world’s largest information
services cormaﬁon, The Dun & Bradstreet Corporation.
. %O% of NOMAD? reflects suggestions from our user
ase.
+ There are over 100,000 NOMAD?2 users, many of whom
belong to local or international users’ groups.

D&B Computin
Services puting

mm Corporation
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History proves we've done all that for the companies on
this list. We'd like to do it for you, too.

- NOMAD?2, which runs on your mainframe or ours, is
another step in the NOMAD evolution that began in 1975.
For information, here’s another good name to remember.
Deborah Cox, D&B Computing Services, 187 Danbury Road,

Wilton, CT 06897. NOIVV\D 2

Or call her at
The World's Premier 4GL/DBMS

(203) 762-2511.
NOMAD? is a registered trademark of D& B Computing Services, Inc.
NOMAD is a trademark of D&B Computing Services, Inc.
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VM

SOFTWARE INC.

Isthere a
better reason
to buy
VMCENTER?

Late reports. Security problems.
Budget overruns. The color of
your tie. There’s a lot that can raise
your boss’s blood pressure. Yet for
your sake as well as his, it pays to
keep it down.

That’s why it's so important to have
VMCENTER on your side.

VMCENTER is the world’s leading
data center management system for
the VM operating environment. It's a
single, comprehensive package that

- can go a long way to keep things run-

ning smoothly—for yourself, for your
boss, and for all your end users.

VMCENTER simplifies DASD man-
agement, resource scheduling, work-
load balancing, system accounting,
and much more—all within a strong,
flexible security framework.

The results: Better system

" performance. Improved user rela-

tions. Satisfied management. And
tangible benefits on the bottom line.

Unique reporting system not only
looks great, but actually works.

One thing bosses appreciate is
initiative. As long as it makes them
look good. And few things make them
look better than VMCENTER.

Through powerful reports,
VMCENTER helps optimize resource
utilization while eliminating poten-
tial trouble spots. Not just on paper,
but in the real world of day-to-day
operations. Which is exactly what
management is all about.

It's enough to make the boss feel
like taking it easy. Which is great for
the boss—and even better for you.
Because as it turns out, you're the
one who needs VMCENTER the most.

After all, you're the one who has
to see to it that the work gets done.

You're the one theyll yell at if
there’s a security problem.

And come to think of it, where
did you get that tie?

VM Software, Inc., 1800 Alexander
Bell Drive, Reston, Virginia 22091

Subsidiaries: VM Software (UK) Ltd., Reading, Berks.,
UK, Telex 851849921; VM Software GmbH, Frankfurt,
W. Germany, Telex 841411204.

VM Software
The VM Experts
800-562-7100
703-264-8000

1-DTM-870301



UPDATES

ELEVEN MAJOR WORKSTATION and soft-
ware vendors recently banded together to
announce their support of a windowing stan-
dard for graphical computing in networked
environments. As of last October, there were
three major windowing factions, each head-
ing off in a different direction (see ““Three
Hats in the Ring,"” Oct. 15, p. 32): Sun Micro-
systems, Mountain View, Calif., with its
Network-extensible Window System
(NeWS); an MIT project developing the X
Window System; and ANSI, which launched
a task force on display management last
June. The X Window System so far has the
most backers, and they announced their sup-
port at a recent X Window user conference in
Cambridge, Mass.

The companies backing the X Window
System are Adobe Systems, Apollo Comput-
er, Applix, Dana Computer, Data General,
Digital Equipment Corp., Hewlett-Packard,
MassComp, Siemens AG, Sony, and Stellar
Computers. IBM, which was invited to join in
the announcement of X Window support, de-
clined, but is “‘considering’ X Window for
“inclusion’” in its Advanced/IX operating

- system for the RT PC workstation, according
to a spokesman. In December, IBM added X
Window to its Berkeley 4.2 bsd Academic In-
formation System, the operating system sold
to colleges and universities for the
RTPC.

Denied entry to the X Window user con-
ference, Sun Microsystems remains undaunt-
ed by the major show of support for a rival
to its NeWS product. “Sun believes there is a
need for multiple windowing systems stan-
dards. . . . Customers should be given a
choice,” says technology marketing manag-
er Bill Keating.

HP plans to implement X Window only for
its Unix-based workstations, while
Apollo, Digital, DG, and Masscomp have
announced they will replace proprietary
windowing systems and migrate to the pro-
posed standard.

- X Window has been under development
at MIT since the summer of 1984 under Proj-
ect Athena and the Laboratory for Computer
Science. Project Athena was set up to ex-
plore the use of high-performance computer
workstations in MIT’s curriculum. The insti-
tute plans to continue the design and devel-
opment of X Window as an open architecture
with the involvement of other universities
and the computer industry. X Window is cur-
rently applicable only to 2-D graphics and al-
most exclusively in the Unix environment.
The system has no licensing restrictions and
MIT makes it available with complete source
codes.

—

Real Tlme

The job selection screen of the Monitor for CICS. Message alerts users to storage space shortage.

CICS Monitor Enhanced by
Landmark Systems

Major new features include abilty to monitor

when CICS is disabled.

BY THERESA BARRY

Landmark Systems recently announced
version 7.0 of the Monitor for CICS. This
latest version features the new Cross
System Monitor, which Landmark claims
will function even when CICS is stalled or
disabled, because it uses Cross Memory
Services and runs as a VTAM task in its
own address space outside of CICS.

Four components make up the
new features: an exception component,
which provides the ability to display, ana-
lyze, and cancel active and suspended
tasks from the Cross System Monitor ad-
dress space; a performance component,
which provides graphic representation
of resource utilization for all or selected
CICS systems; a storage component,
which provides the ability to display and
alter CICS control blocks, tables, and pro-
grams, even when CICS is locked up; and
the control component, which provides
secure user access and customization of
PF key assignments. The Monitor for

-Springfield, Va. CIRCLE 250
VAX Expert Sysleni

For developing personalized
investment portfolios

"institutions deliver expert financial plan-

CICS version 7.0 is available this month;
the permanent site license fee is
$21,000. LANDMARK SYSTEMS CORP.,

The APEX client profiling system is de-
signed to help field agents from banks, in-
surance companies, and other financial

ning advice to middle-income customers.
The expert system software is claimed
to incorporate “knowledge” about taxes,
investment, estates, retirement, insur-
ance, and cash and credit management.
The profiling system runs in batch
mode on a DEC VAX computer. It is
claimed to take into account clients’ pri-
orities and then develop specific invest-
ment recommendations, which are deliv-
ered in a personalized, 15- to 20-page
printout, Data are collected on a standard
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pc during the day, sent to the VAX for
overnight processing, and the results are
returned electronically the next day.
Apex plans to market its profiling
system to large financial institutions at a
base price of $150,000; that includes cus-
tomization, installation, maintenance,
and initial support. The annual software
license costs $150,000 more. Field test-
ingis under way and installations are slat-
ed to begin in May. APPLIED EXPERT SYS-
TEMS, Boston. CIRCLE 251

“Unintegrated” Package _
SPI makes available individual mod-
ules of Open Access I1.

Software Products International recent-
ly announced that the modules in its inte-
grated software package, Open Access
11, are now available on an individual ba-
sis. Open Access II Network, introduced
last October, made the program available
for local area networks. SPI claims that
many requests for standalone modules
came from LAN users of the product.

The modules are Database and
Spreadsheet. Open Access II Database
with Programming Language is a rela-
tional database that SPI says has virtually
unlimited file, screen, and reporting for-
mats. It can access and join eight files.
The System Query Language (SQL) is
used for specifying data retrieval criteria,
and the Programmer programming lan-
guage is used for customized application
development.

Open Access II Spreadsheet with 3-
D Graphics includes a goal-seeking fea-
ture, which SPI says frees users from re-
peated what-if usage. Spreadsheet uses
virtual memory combined with RAM man-
agement, so model size is limited by disk
-| space, not by RAM. Graphics include 3-D
surface plots, scatter plots, stacked line
and bar graphs, and overlays. Only the
sophisticated 3-D graphics require a
graphics card. Database is priced at $395;
Spreadsheet is $295. For both, the price
is $595. On a network, the entire system
is priced at $3,995 for unlimited users.
Open Access II is available in 11 lan-
guages. SOFTWARE PRODUCTS INTERNA-
TIONAL, San Diego. CIRCLE 252

Communications Packages
Connect Digital’s VAX systems to
IBM mainframes

Systems Strategies Inc., a subsidiary of
AGS Computers Inc., Mountainside, N.J.,
has announced the introduction of VAX-

Real Time

Link, its new family of communications
software for connecting DEC VAX and Mi-
croVAX systems under Ultrix, Unix, and
VMS operating systems to IBM main-
frames. The family of nine connectivity
solutions include SNA/270, BSC/3270,
SNA/RJE, BSC/RJE, LU 6.2, DIA, DCA, SNADS,
and X.25. _

The VAX-Link packages are down-
loaded in RAM onto Digital’s standard
communications processor boards, such
as the KCT for the VAX Unibus and KMV
for the MicrovAx Q-bus. Single-copy
prices for the VAX-Link software pack-
ages range from $3,500 to $10,000, de-
pending on hardware. SYSTEMS STRATE-
GIESINC., New York. CIRCLE 253

Uccel Enters VM/VSE Market
Tape/Manager provides central-
ized tape drive management.

The VSE Systems division of Uccel Corp.
announced its first product in the VM/VSE
market. Tape/Manager VM-VSE is said to
provide centralized tape drive manage-
ment and tape volume control for VM/VSE
installations.

Uccel says the new package re-
moves the requirement for dedicated
VSE tape drives by allocating and manag-
ing an unlimited number of tape drives
across multiple real and virtual cpus. A
central catalog enables system operators
and CMS users to control both VSE and VM
tape files and volumes effectively. Over
30 commands are provided, all with on-
line help. A security hierarchy prevents
unauthorized user access to commands
and tape resources.

Tape/Manager VM-VSE runs as a
service virtual machine and requires VM/
SPCMS release 3 or higher. It supports all
nine-track devices. The price is $22,500;
afield upgrade for current Tape/Manag-
er customers is $7,500. UCCEL CORP., VSE
Systems, Boston. CIRCLE 254

Tolerant’s Ada Product

Cites large customer base bidding
on federal DOD contracts

Tolerant Systems Inc. has introduced
TADS—the Tolerant Ada Development
System—a software development sys-
tem for the Ada programming language.

- When announcing the product, Tolerant

cited the fact that the Ada language has
been mandated by the U.S. Department
of Defense for mission-critical systems
and a large number of its system integra-
tor customers bidding on federal defense

contracts. TADS is hosted on Tolerant’s
fault tolerant, Unix-based Eternity Se-
ries systems.

TADS features a production-quality
Ada language compiler that complies
with the ANSI 1983 Military Standard
1815A. It’s designed for high-speed com-
pilation and efficient execution of Ada
language programs. TADS includes a sym-
bolic, interactive facility for debugging,
and utilities for creating and maintaining
libraries of Ada programs.

TADS is priced at $20,000; a $4,000
run-time license is also available, allow-
ing users to execute TADS application
programs on Eternity systems that do
not have the full development software.
Tolerant says it derived TADS from the
Verdix Ada Development System (VADS)
under a software license agreement with
Verdix Corp., Chantilly, Va. Other lan-
guages available with the Eternity series
include C and COBOL. TOLERANT SYSTEMS
INC., San Jose. CIRCLE 255

WordStar, Release 4 . ..
MicroPro makes 125 enhance-
ments on word processor.

MicroPro International has updated its
popular micro-based word processing

package, WordStar. An updated version
for the CP/M operating system, which

.was WordStar’s original format, will be

available later in the year.

Among the more than 125 enhance-
ments MicroPro is claiming are full path
support, on-line 220,000-word thesau-
rus, line and box drawing, go-to page, im-
proved support for the HP Laser]et print-
er, stored ruler lines, programmable
macros, undo command, 40 programma-
ble function keys, 14-function calculator,
file locking for LAN support, and im-
proved speed. Release 4 is priced at
$495; LAN file server versions are $595;
upgrades are $89. MICROPRO INTERNA-
TIONAL CORP;, San Rafael, Calif.CIRCLE 256

. .« And R:Base V, Release 1.1

Microrim adds direct interface to
Lotus’s T-A-C to its DBMS.

Microrim’s Release 1.1 of its popular mi-
cro-based database management pro-
gram, R:Base System V, includes a direct
interface to Lotus Development Corp.’s
“The Application Connection” (T-A-C),
which allows users to transfer data files
between mainframe and micro-based
computers. Mainframe DBMSs supported
by T-A-C include Ramis, Focus, SQL/DS,
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SOFTWARE
CONVERSION
SOLUTIONS

Dataware provides the software transla-
tion system for your complex conversion
problems. Over 18 years of conversion
experience has resulted in thousands of
satisfied customers, worldwide.

e COBOL to COBOL
Circle No. 200
o AUTOCODER/SPS to COBOL
Circle No. 201
EASYCODER/TRAN to COBOL
Circle No. 202
BAL/ALC to COBOL
, Circle No. 203
DOS/ALC to 0S/ALC
Circle No. 204
PLA to COBOL
Circle No. 205
RPG/RPG Il to COBOL
Circle No. 206
RPG/RPG Il to PLA
Circle No. 207
o DOS to MVS
Circle No. 208
Dataware offers services & software to
meet your needs. For more information,
call or write today.

Dataware,inc.
A Computer Task Group Company QTG
3095 Union Road -
Orchard Park, NY 14127-1214
Phone: (800) 367-2687
TELEX: 510-100-2155

Information Management
—————— MANAGED!

Technological development and a #trong adherence to Quality

helps to create a stimulating working environment that will satisfy

all career aspirations.

Our und ding of the place has furthered our

growth. . .supporting present AND future business needs.

Are you talented. . .dedicated and ready? If so, we now have im-

mediate openings.

» SALES & ACCOUNT
MANAGEMENT

* SYSTEMS SUPPORT
REPS

We really don't think that you can find a company with MORE com-

mitment to the future. . .it's industry and it's employees.

Find out more about CPT. Employment inquiries should be directed
to:

¢ SALES MANAGEMENT
* SYSTEMS SUPPORT
* MANAGEMENT

4Amumam CORPORATION
® == = Attn: Sales Employment
| wmE M. 8100 Mitchell Road

Eden Prairie, MN 55344
Equal Opportunity Employer
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SAS, Nomad2, APL/DI, ADRS2, and IC/1. It
also provides the ability to export and im-
port data in the dBase III and III Plus file
format. R:Base System V can also import
and export from 1-2-3, Symphony, Visi-
Calc, Multiplan, and ASCIl files. Data from
pfs:File dBase II files can be imported.
R:Base System V, release 1.1 oper-
ates in a standalone or multiuser LAN en-
vironment and is priced at $700. Up-
grades are $200. MICRORIM, Redmond,
Wash. ' CIRCLE 257

Art Production Tool
Adobe Systems introduces pack-
age for producing high-quality art.
The Adobe Illustrator is a new Macin-
tosh graphics package based on the Ado-
be PostScript page description language,
which is becoming the industry standard.
Adobe claims a user can use virtual-
ly any images—scanned from a photo,
logo type, blueprint, rough sketch, art
from a scrap file, or MacPaint image.
Adobe Illustrated enables a user to trace
shapes and then fill in the image, adjust
lines, and add captions using the prod-
uct’s “pen tool.” The drawing, including
text, can be rotated to any angle, scaled,
skewed, and manipulated, says Adobe.
Adobe Illustrator is priced at $495.
ADOBE SYSTEMS INC., Palo Alto.CIRCLE258

Micro Version of Telon
Pansophic’s mainframe application
productivity system

Telon PC from Pansophic is a new ver-
sion of Telon, the mainframe application
productivity system. It’s designed for in-
stallations already using Telon for the
mainframe and it allows systems design-
ers to use a micro within the Telon devel-
opment environment, says Pansophic.

The micro product is said to incor-
porate all functions of the mainframe ver-
sion, and all programs developed on the
| micro version are compatible with main-
frame Telon programs. The system cap-
tures design information from nonpro-
cedural input, generates COBOL or PL/1
source programs, and provides integrat-
ed testing of generated applications in
IMS, CICS, or batch environments.

The heart of Telon PC is the Telon
Design Facility (TDF), which takes exter-
nal design characteristics and program-
ming information and allows the devel-
oper to paint the screen. The TDF resides
on the mainframe and the micro, as do all
TDF databases, utilities, and storage facil-

Real Time

ities, allowing datasets to be developed
and maintained in both environments via
micro-to-mainframe links.

Micro functions are also included,
such as a short help message at the bot-
tom of each Telon screen and extended
micro screen attributes that enable -de-
velopers to choose from 16 colors in
foreground and background.

Telon PC operates on an IBM XT, AT,
or compatible using PC/DOS 2.1 or higher,
and requires 640K RAM, 5MB of hard disk,
and a double-density 360K floppy disk or
high-density 1.2MB floppy drive. The
price starts at $9,500 for two copies; site
licensing is available for sites with multi-
ple PCs. PANSOPHIC SYSTEMS INC., Oak

Brook, IlL, CIRCLE 261
COBOL 11 Optimizer

CA introduces CA-Optimizer for
IBM’s MVS and MVS/XA.

CA-Optimizer Il release 1.0 is a code opti-
mization, debugging, and source analysis
product that Computer Associates says
supports the new and expanded capabili-
ties of 1IBM’s COBOL II and MVS/XA operat-
ing environments. It’s for sites running
IBM’s MVS and MVS/XA systems. It en-
ables users in COBOL II environments to
use the features of CA-Optimizer for MVS
and MVS/XA.

Optimizer II provides a coBoL II
language help facility with split-screen
capability. The optimizer component
was enhanced to include additional opti-
mization techniques that CA says achieve
an average reduction of 10% cpu perfor-
mance over the COBOL II “opt” option.

It’s said to handle programs up to eight
times larger than previous CA-Optimizer
environments did.

CA-Optimizer I Release 1.0 is priced
at $48,000 for IBM’s MVS and MVS/XA op-
erating environments. COMPUTER ASSO-
CIATES INTERNATIONAL INC., Garden
City, N.Y. CIRCLE 259

Ada on the Altos
Altos unveils its Ada Compiler for
use on Altos 3068. -

Altos Computer Systems recently an-
nounced its Ada Compiler for generating
multitasking applications in conjunction
with its Altos 3068 host computer
system.

The product consists of the compil-
er, library manager, unit manager, bind-
er, run-time executive, and documenta-
tion. It executes on a 3068 supermicro
runnning AT&T Unix V.2, reads an Ada
source program, and updates the current
Ada program library. The library manag-
er organizes the creation, deletion, and
modification of Ada program libraries.
The unit manager organizes constituent
units of Ada program libraries and estab-
lishes the dependencies between units.
The binder program assembles the pro-
gram units necessary for a particular Ada
application and produces an object file
suitable for use by a linker program. The
run-time executive organizes the opera-
tion of programs for multitasking.

The Altos Ada Compiler is available
now for use on the 3068. The price is
$3,995. ALTOS COMPUTER SYSTEMS, San
Jose. CIRCLE 260
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Thinking About Thinking

THE SOCIETY OF MIND
by Marvin Minsky, Simon and Schuster,
New York (1987, 339 pp., $19.95).

BY EDWARD M. FISHER

Nowadays, there seems to be more arti-
fice than art in the field of artificial intelli-
gence. Dozens of startup companies are
slapping together expert systems and
hyping them as the answers to every-
thing from medical diagnosis to factory
floor management. In academia, re-
searchers are proclaiming themselves
the true keepers of the Al flame, even as
they’re courting venture capital to con-
vert their PhD theses into products.

Marvin Minsky, the MIT profes-
sor often called the “father” of Al re-
mains above this fray. He has little inter-
est in garden-variety expert systems and
his reputation does not require Wall
Street’s blessing. Instead, he concerns
himself with abstract possibilities.

In his new book, The Society of
Mind, Minsky shares his thoughts on
how an electronic system that mimics
the functions of the human brain might
eventually be built. Similar to though not
in fact a brain, such a system would be a
mind.

That is an important distinction,
given today’s primitive state of knowl-
edge of the structure of the brain. Like all
good computer scientists, Minsky
knows that to imitate something’s func-
tion, one need not necessarily recreate,
nor even fully understand, its form. The
brain is a thing. Mind, to invert an old ex-
pression, is a state of. “This book tries to
explain how minds work. How can intelli-
gence emerge from nonintelligence? To
answer that, we’ll show that you can
build a mind from many little parts, each
mindless by itself,” writes Minsky.

The sum of those parts, linked to-
gether to “think,” forms Minsky’s Soci-
ety of Mind (“society” for short) system.
Building a full-blown society system us-
ing today’s technology is not possible. At
best, Minsky believes, it is at least 10
years off. Rather than lamenting unavail-
able hardware, Minsky spends the bulk
of the book explaining the underpinnings
of his society theory. Learning, reason-
ing, memories, emotion, all yield to his
explanatory efforts. Much discussion is
devoted to agents, the irreducible auton-
omous components of all intelligent ac-

tivity and so, too, of a society system.

Minsky’s equation of the society
system’s appearance of intelligence with
intelligence itself (if it walks like one and
talks like one, it must be one, he would
say) recalls another Al milestone. In the
early 1960s, Joseph Weizenbaum, then a
young MIT professor, developed ELIZA, a
computer program that engaged its us-
ers in intimate question and answer ses-
sions and gave the illusion of
intelligence.

Like Weizenbaum, Minsky is pro-
posing a system that is something of a il-
lusion. No matter; Minsky’s real goal
seems. to be to stimulate his audience to
think about what he has done, and per-
haps pursue new paths along the road to
understanding more about the mind.

That audience is not limited to
scientists. In fact, the book has a heavy
psychological bent. Although written for
laymen, this book is not easy reading.
That’s no fault of its prose, though the
writing often ventures into the soft-tech
cutespeak so common to the Goidel,
Escher, Bach school of literature.
There’s just no escaping the fact that the
subject matter is difficult: thinking must
be rough on the brain. The fact that
Minsky understands the value of analogy
in conveying the essence of a new con-
cept goes a long way toward easing the
reader’s job. A glossary that nicely de-
fines many of the book’s psychology-re-
lated terms (now I understand the mean-
ing of gestalt) is a welcome addition.

In an unusually long “Postscript
and Acknowledgement,” Minsky thanks
what seems to be everyone he has
worked with over the last 30 years.
(Many of those mentioned are famous
science fiction writers.) This gives cause
for wondering whether Minsky consid-
ers this book his crowning achievement.
Undoubtedly, he has accomplished
something significant. To gauge just how
important, however, we may have to
wait several years. The value of
Minsky’s work may become clear in the
yet-to-be-hatched theories that this book
will no doubt inspire. In a decade or so,
I'm guessing, my copy won't be the only
red-lined edition. ||

Computer journalist Edward M. Fisher
wrote about pc graphics in DATAMA-

" Congress for Progress X1 (Exposition

APRIL

and Conference of the American Produc~
tion and Inventory Control Society).
April 8-10, Atlantic City, N.J. Contact
Walter J. Pietrak, Richardson-Vicks Inc.,
330 Warminster Rd., Hatboro, PA 19040,
(215)956-1066.

Infocom 87 (10th Annual Rocky
Mountain Exposition and Conference).
April 15-17, Denver. Contact Mile High
Chapter, DPMA, P.0. Box 334, Denver, CO
80201-0334, (303) 789-4547.

A1'87 (Artificial Intelligence and
Advanced Computer Technology.
Conference and Exhibition).

April 22-24, Long Beach, Calif. Contact
Jim Hay, Show Manager, Tower Confer-
ence Management Co., 331 W. Wesley
St., Wheaton, IL 60187, (312) 668-8100.

DEXPO South 87.

April 28-30, Nashville. Contact Expocon-
sul Int'l,, 3 Independence Way, Prince-
ton, Nj 08540, (609) 987-9400.

MAY

APL87 International Conference.

May 10-14, Dallas. Contact APL87 Regis-
trar, 440 Northlake Shopping Center,
Dallas, TX 75238, (214) 341-2546.

€DI (Compact Disk Interactive) Business
Strategy Conference and Exhibition.
May 11-13, San Francisco. Contact On-
line International, 989 Avenue of the
Americas, New York, NY 10018-5485,
(212) 279-8890.

COMPEURO ’87 (International
Conference on VSLI and Computers).
May 11-15, Hamburg, Germany. Contact
IEEE Computer Society, 1730 Massachu-
setts Ave. N.W., Washington DC 20036-
1903, (202) 371-0101.

Canadian Information Processing Soci-
ety (CIPS) Congress '87.

May 12-14, Winnipeg, Canada. Contact
c1ps, Winnipeg Section, P.0. Box 2610,
Winnipeg, Manitoba, Canada, R3C 4B3,
(204)947-2837.

E&M’'87 (Engineering and Manufactur-
ing Conference and Exhibition).

May 19-21, Rosemont, Ill. Contact Tow-
er Conference, 331 W. Wesley St.,
Wheaton, IL 60187, (312) 668-8100.

TION’s Jan. 15 issue.
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As you can see, Sytek LANs are just about
everywhere.

We’ve already supplied over 850 networks
in America alone. Plus another 350 or so out-
side the U.S. For such customers as Ford Motor
Company, Mountain Bell, the U.S. Navy and
Brown University.

All of which should be comforting to know
before you spend a large sum on a large-scale LAN.

What do we mean by “large-scale”?

Well, to date, more than half
of our installations have over 500 con- =
nections. A good many, in fact, have 4000to -\
8000 connections. And still have room to grow. \

Even better, they network almost anything.

With our System 2000 products, for example,
we can link your asynchronous hosts, terminals,
peripherals, you name it. From virtually any -
manufacturer.

We also make security easy. Because we can



TOTHE
NEW YORK ISLAN

keep your sensitive communica- Sytek, Inc.
tions available only to those who should 1225 Charleston Road
have it. All you need is our Secure 2000 Mountain View, CA 94043.

network with data encryption. &= (415) 966-7430.

What’s more, we’ll handle everything. You’ll see why we loom large on the LANSscape.
From network planning and installation to Sytek and the Sytek logo are trademarks of Sytek, Inc. ©1987, Sytek. Inc.

ongoing service and customer training.
So if you want your large-scale network done

right, choose the supplier that’s done it right over l} | S tel K ‘
a thousand times. ' L—__—'I | y
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Real Time

Bringing Up His
Own “Little Family”

The unorthodox Charles Wang says he’s still
having fun at Computer Associates.

BY THERESA BARRY

When Charles B. Wang and his staff of
three bought a single software product
from Standard Data Corp. in 1976 and
formed Computer Associates Interna-
tional Inc., they drew up a wish list of oth-
er software products they wanted to buy.
In the 10 years since, Computer Asso-
ciates has grown into a $250 million com-
pany, marketing over 90 products, with
2,300 employees.

But the wish list, despite being
fulfilled to a great extent, is still there,
and Computer Associates, still aggres-
sively acquiring products and compa-
nies, will continue on the path to the goal
Wang set 10 years ago: to be the biggest
and best software and services company
in the world. :

Wang has been singled out by the
Wall Street Transcript and Financial
World for his management capabilities,
and was even named best ceo in the soft-
ware industry in 1983.

With these honors, one would
think Wang was a Harvard Business
School graduate with many years of man-
agement experience under his belt, but
Wang comes from a very different mold.
His management philosophy is simple:
“Don’t let structure get in the way.”

Wang emphasizes the impor-
tance of learning. He's a firm believer in
grooming employees to be promoted
within the corporation; every CA employ-
eeisurgedtolearn all he or she can about
CA’s products and the industry. When
hiring, Wang says, CA doesn’t necessari-
ly look for managers and salespeople
who are knowledgeable about the indus-
try. Once hired, their jobs are to keep on
learning, This applies to Wang himself,
“I don’t have any experience running a
$250 million company. I'm still learning,”
he says with a smile.

Wang, born in Shanghai, China,
42 years ago, emigrated to the U.S. in
1952. He received a degree in mathemat-
ics and physics from Queens College,
New York. His first job was as a program-
mer trainee at Columbia University's

Riverside Research Institute. Until that
time, he says, he had never even touched
a computer. In fact, he recalls, when he
first saw a keypunch machine he thought
it was a computer. But he fell in love with
computers while at Riverside, and from
there moved on to become vp of sales at
Standard Data Corp., out of which Com-
puter Associates was born.

The many acquisitions CA has
made over the years—ISSCO, San Diego,
and GE’s Software International Corp.,
Andover, Mass., are the latest—have
meshed very well with his company,
claims Wang. “Overall, they're the com-
panies we wanted.” The staff reductions
that have gone along with company ac-
quisitions have initiated some press re-
ports that Wang considers negative, but,
he says, “It comes with the territory.”
He is frank about his feelings on the sub-
ject: “I tell people exactly where they
stand at the time of the acquisition. If
there is no career path for them, we tell
them.”

The three original staff members
are still with CA. Anthony Wang,
Charles’s brother, a lawyer by training,
joined in 1979 and is now president and
chief operating officer. “He was simply
the best-qualified person,” Wang con-
tends when asked about the relationship.

Continuity is important to
Charles Wang. The tradition of bringing
in coffee and pastry for the staff that be-
gan 10 years ago is still carried on. Wang
says he knows what it’s like to rush out of
the house early in the morning without
breakfast. Besides, he says, if the compa-
ny didn't supply breakfast, “a coffee wag-
onwould pull upin front of the office each
morning and half my staff would rush
outside.”

Before the company moved to its
present location in Garden City, N.Y,,
one year ago, it was located next to a
State University of New York campus.
CA employees had the use of the gym fa-
cilities, and every Thursday night Wang
and his fellow employees played basket-
ball. Because they moved farther away
from the campus, a gym with locker

rooms was builtinto the new facility. Em-
ployees are encouraged to take aerobics
classes or lift weights before work hours,
at lunch hour, or after hours.

Every Wednesday evening Wang
and CA’s key executives meet informally
and exchange ideas. “What do you
think?” is one of Wang’s key phrases, he
claims. “If people screw up, I tell them; if
they’ve done something right, I also tell
them.”

Encouraging creativity in em-
ployees is important to Wang. Each
month, the employee with the best idea
on improving the company is rewarded
with a parking space right next to the
building’s entrance, one space closer to
the door than Wang’s spot.

Wang, one of the most respected
ceos in the computer software and ser-
vices industry, prefers to keep his per-
sonal life personal. He does say, though,
that he has a modest life style. “Yes, I
have all the trappings of a supposedly
successful person,” he says with a self-
conscious laugh, “but my life is very sim-
ple.” Those trappings include a big home
on Long Island, a second home in New
York City, and a Mercedes. Wang enjoys
cooking Chinese food and dining out at
the Canton, a restaurant in New York’s
Chinatown. Wang plays racquetball as
well as basketball, and he enjoys coming
into the city once or twice a month to see
the Knicks play. The New York Mets are
also a favorite.

With regard to the software and
services industry in general, Wang be-
lieves it’s just at its beginnings. “There
are applications we haven’t dreamed of
yet,” he says. Although Computer Asso-
ciates is a member of ADAPSO and recog-
nizes the importance of it, Wang is criti-
cal of the trade organization. “ADAPSO
represents the views of a few software
companies that have been around a long.
time. That isn’t where the industry is go-
ing,” he says. “ADAPSO is powerless.
They talk and don’t get anything done. I
prefer to put my time and energy into
Computer Associates.”

“I don’t want to perceive what
I've achieved as success yet,” continues
Wang. “You don’t look back with the
same feeling you have when you look to
the future. When there’s still so much to
learn you don't feel as if you've achieved
so much.”

Wang says he will continue to
build the business and expand that wish
list. “As long as I'm having fun, I'll keep
on doing it.” ]
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What’s Wrong

In “What’s Wrong with DBMS” (Dec. 15,
p. 66), the content of what I said was cor-
rectly repeated. There are some details
that were misstated that do not affect my
opinions.

We do not consider RAMIS and FO-
CUS “relational.” These DBMSs provide
tremendous “ad hoc” capability. We rec-
ognized the importance of “ad hoc” in
the early ’70s. The strength of these
DBMSs in this area was so important to us
that we worked with 1Bland Mathematica
to develop an interface to our IDMS data-
bases.

Stepping onto my soapbox for a mo-
ment, I would like to clear up a miscon-
ception that the five DBMSs mentioned in
the article are an “integrated database
system.” I have come up with the proper
arguments for what my instinct was tell-
ing me was wrong.

First, the timing factor: each system
has its own updating cycle. The person-
nel system is updated frequently each
day. The payroll system is updated on
Tuesday. The other systems have their
own update cycles, and yes, the cycles
are different from the above two sys-
tems. The problem is that no two sys-
tems ever have the same exact set of
data at the same time. Ask the same
question at the same time, on the same
day, of the five systems and get up to five
different answers.

But does it really matter? Of course
it matters. To get the correct answer to
the question, the question must be posed
to the correct system.

Second, how do people design com-
puter systems? Each and every comput-
er system that I have seen comes with a
program that edits and validates the in-
put. By now everyone has heard of
GIGO—garbage in, garbage out. The edit
and validation program is designed to
eliminate GIGO.

~ The problem then is that there are
five edit and validation programs in these
systems. When a need arises to enhance
one of the systems, the edit/validation
program for this system is changed. But
someone forgets about the other four, or
there is a delay in the production use of
the revised edit/validation program (it
takes only one). Presto—instant reject.

And now it is a manual job to get
things corrected, both programs and
data.

BARRY GROVES
RCA
Princeton, New Jersey

Real Time

READERS’ FORUM

Relational: A New Religion?

Do you know why that regulation-spawn-
ing fussbudget, the Food and Drug Ad-
ministration, has no labeling require-
ment for the term “natural”? It is be-
cause the word doesn’t mean anything.
In the sense that a substance is found in
nature, everything man comes across is
natural—the alternative is supernatural.
In the sense that something natural is un-
touched by the hand of man, nothing on
earth is natural—at least not since the
Pleistocene. So the agency that strictly
regulates use of the terms peanut butter
and ice cream ignores natural.

Lacking such regulatory wisdom
or self-restraint, the dp industry is hit by
cyclical waves of hype that roar in and
then slip away, leaving our trade basical-
ly unchanged. Ten years ago, “distribut-
ed processing” was applied to almost ev-
erything someone wanted to sell. Later it
was “information centers” and more re-
cently “relational.” I've seen ads for rela-
tional database packages, relational com-
pilers, even relational office furniture.

The word relational was coined
and popularized by E.F. Codd and C.J.
Date. Once it described a way of looking
at data access that seemed more rig-
orous—almost mathematical—than the
seat-of-the-pants approach common be-
fore 1971. Their work had the hallmark
of genius. Then, sadly, like “fourth gen-
eration,” relational was picked up by the
hype makers and glued onto everything
they wanted to sell. It was debased into a
buzzword as meaningless as natural.

Relational differs from other
hype words in one important respect,
though. Itsinventors, Codd and Date, are
still around. Whereas no independent au-
thorities stand behind terms like user
friendly, there is someone we can ask
whether, indeed, one vendor’s office
chair is more relational than another’s.
About a year ago, database Vendor C suf-
fered competitive pressure from Vendor
I. Vendor I was telling trusting execu-
tives that its database system was more
relational than C’s. Understand, mean-
ingless hype or not, big bucks were at
stake. So Vendor C hired an authority to
study its package and express his opinion
of its relational-ness. His answer, after
he collected his fee: “It is not relational.”

Now wait just a minute here. In
the sense of embodying the perfection of
pure math, no real software can be rela-
tional any more than a real pencil line can
be Euclidean. After all, Codd’s seminal
work defined no updating. In the sense of

incorporating the SELECT, PROJECT, and
JOIN operators described in the paper
that won Codd the Turing award, almost
all current DBMS releases are relational.
If relational-ness is measured by
one man’s flexible dogma, then the sub-
ject leaves the natural realm and enters
the supernatural. It takes on the quasi-
religious nature of the argument be-
tween light-is-a-wave and light-is-a-parti-
cle, or that of entity-relationship design
versus normalization. Is Christ present
in the Eucharist? Whatever your opinion
(and especially if you have none), you
could have been slain for it 400 years ago.
Inarecent ad for a seminar, Codd
and Date quoted my own humble opin-
ions as an example of “ill-informed. ..
misrepresentation.” Well now, that
seems a bit strong. I hold no grudge
against these thinkers. As I've said, I
look up to them as geniuses or (to keep
the analogy) prophets of a new faith.
But the most successful reli-
gions, it seems to me, have prophets who
have died and only disciples, who can in-
terpret their leader’s frozen words with-
out his butting in, to carry on. Of course I
don’t really want either of these “rela-
tional” fellows to get sick. (In fact, Chris
Dateis younger thanIand, blessed witha
wiry build, will likely outlive my kids.)
But I wish they would stick to philoso-
phizing and let me get on with installing
my new payroll system.
FRANK SWEET
Database Consultant
Jacksonville, Florida

Al

Artificial intelligence
will be achieved
one day.
And on that day
that brain of
silicon will say,
“The hell with you
and your mission!”
and stop—
and start to listen
to Laurie Anderson tapes
or Bach
or read a Western
or a brooding Russian
or maybe just decide
to callin sick
and simply
just go fishin’!
ELMER BATAITIS
Electronics Technician
Strasenburgh Planetarium
Rochester, New York
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