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secret entertainment together, with original songs that a few of us performed). Also
in this company was Ed DeLand, who insisted on wearing a tux to the event. It
was during the weeks of rehearsing for this event that I took to calling Ed “Uncle
Ed,” and this was a good thing for Ed because whenever he saw me he called me
“nephew” rather than having to remember my name.

Among many other functions, Herman Kahn’s going away party to head the Hud-
son Institute was held at the Surfrider.!”

Also, should not be forgotten is the Bellevue on Ocean Avenue, [several] blocks
[at the corner of Santa Monica Boulevard] from RAND. Several noon events were

held there.!!

The One-Way Wire

Punched-card machines (e.g., the IBM 407 Printing Calculator) had the capability to
implement Boolean operators (e.g., AND, OR) by using the contacts of built-in relays.
Electrical signals could be combined to make choices (i.e., logical decisions) about the
processing flow of a problem. However, the complexity of the calculations that RAND
undertook taxed the vendor-supplied capacity.

To extend the logical capability available via the plug boards on these machines,
the “one-way wire” was innovated. It consisted of a small, solid-state diode (which had
become available during World War II) spliced into a normal plug-board wire. Thus,
electrical signals could pass one way through a wire but not the other. Two such wires
could implement an AND or OR operator.

'This technique was the precursor of the “diode logic” construct that became popular
in the design approach to later electronic computers.

Soviet Cybernetics

In the late 1950s, exchange visits of technical delegations between the Soviet Union and
the United States were occasionally arranged through diplomatic channels. One such was
in computer technology. As the reigning representative of the field in the United States,
the National Joint Computer Committee (NJCC)'? organized a two-week visit to the
USSR for a group of eight individuals—and a few spouses—in 1959.

10 Reinstedt (2006).
11 Rumford (2006).

12 This group consisted of four members each from the IRE, the American Institute of Electrical Engineers, and the
ACM. Its original purpose was to sponsor the twice-annual JCCs. Some years later, AFIPS, whose name was inspired
by the International Federation for Information Processing (IFIP), replaced the NJCC.
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At the time, Paul Armer was an ACM member of the NJCC and Willis Ware,
an IRE member. Thus, two of RAND’s staff were in the delegation. Upon its return,
RAND volunteered to assemble the group’s report. Subsequently, an oral presentation of
it was given at a Boston NJCC conference, and RAND published the well-known Soviez
Computer Technology.”® It gave a very definitive checkpoint on the status of computer tech-
nology in the USSR.

Given such a head start on USSR computing technology, RAND was funded to
translate much relevant Soviet literature and, for several years, published the Sovier Cyber-
netics: Recent News Items and the Soviet Cybernetics Review.!*

Inter/Exhume

In the early days of mainframe computing, machine cycles and memory space were lim-
ited and “precious commodities.” Accordingly, programmers learned to play tricks to exact
the most performance from their machine. One such was nicknamed inter/exhume.’

In those olden days when memory was scarce and limited, programmers wanted the
most possible of it, and vendors (notably IBM) would put a primitive OS into unprotected
memory, and a programmer would “inter” the OS onto a tape and take all of the machine’s
memory for his or her problem. At the conclusion of the run, the program would then
“exhume” the OS back from tape to memory, and no one need be concerned.

'The procedure is not quite like the “push/pop” construct, but it is similar.

Ed Bryan provided more details:

On unprotected machines of the day, once the application program was given con-
trol, it simply wrote out the lower part of memory, containing the OS, to a tape,
and then used the memory for itself—in the case of IPL V,!¢ it used it for a memory
linked list. When the program finished (IPL was interpreting the [user’s] instruc-
tions) it restored the OS from tape—the OS was none the wiser. Of course the
program had to be such that it didn’t need to call on the OS for any services—easy
for IPL.

‘There were also schemes for the FORTRAN OS (or IBM systems including FOR-
TRAN). Lee Scantlin, at RAND, ran big calculations that needed the memory
(even though the FORTRAN OS was tiny). He needed the FORTRAN format-
ted I/O for the results, so, after “INTERing” the OS, he wrote that data and

13 Ware (1960).

14 por example, the first issue of Soviet Cybernetics Review is available (Holland, 1971). To locate other issues as well
as related documents on cybernetics (about 80 total), search the RAND online publication catalog using either search
parameter: “Holland, Wade” (author search) or “cybernetics” (title search).

5 The origin of the name is uncertain, and there may also be other names for the same procedure.

16 TPV is the one of the list IPLs that Newell, Shaw, and Simon innovated.
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the required format statements to tape, and in a subsequent pass, with the OS
restored—“EXHUMEd”—them and wrote out the formatted results.

And Ivan Finkle contributed:

Lee Scantlin and I wrote a paper . . . that described how we got rid of the operating
system to get us more usable memory.!”

From that paper:

A description of an operating system called NOSY (for non-system), designed to
provide more core storage for the programmer than is available when using the
IBM system IBSYS. This is achieved by sacrificing efficiency of input and output
and, in the RAND system, at the expense of decoupling two machines and using
only one. It should therefore be used only for programs that cannot run under
IBSYS because of core storage requirements.

The RAND Computer Symposia

Once a year for (probably) five years in the early 1960s, RAND CSD sponsored an annual
symposium to which leaders in the emerging computer industry were invited—top-level
managers, research individuals, and gadflies. The origin of this event is not documented,
but it probably arose from private discussions between Paul Armer and Fred Gruenberger.!8
Both shared a common interest in how the industry was advancing and in it maturation
problems. Gruenberger carried the burden of putting on the affair, but he enlisted the aid
of Bob Patrick, longtime consultant to the department.

Patrick wrote as follows:

I was most impressed with his “RAND Symposium” series on computing. Each
year he got official support, invited movers and shakers, prepared the agenda, ran
the meeting, and produced an edited transcript. He really performed a useful ser-
vice to a fledgling industry. When manufacturers were cutting each other’s throats
he bridged the gaps so we could educate ourselves and each other. I think he held
five of them. I was invited as a participant in 1961 and 1962 and got those proceed-
ings abstracted and published in Dazamation [magazine]."”

17 Finkle and Scantlin (1965, p. iii).

181 regard to Gruenberger per se, Patrick wrote:

“At RAND his interests involved computers but he was into academic usage, not hardware or software. He did
prime numbers . . ., obtained an IBM 1620, installed it (in a RAND facility) and pursued solutions to academic prob-
lems. He made a few movies and was delighted with video tape as an audio/visual medium. He attempted to “sell” video
tape technology within RAND and found little interest, but that technology is now standard.”

Gruenberger also ran classes for the Santa Monica Middle School—students and faculty alike. He is remembered
not only for the effort itself but for his emphasis on teaching “computing,” not teaching “computers.”

19 For three RAND contributions to Datamation, see Armer (1967), Boehm (1972), and Reinstedt and Berger (1973).
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My list of Datamation pieces shows:

1961 RAND Symposium, Part I (Participant), 9/61
1961 RAND Symposium, Part II (Participant), 10/61
1961 RAND Symposium, Part III (Participant), 11/61
1962 RAND Symposium, Part I (Participant), 10/62
1962 RAND Symposium, Part II (Participant), 11/62

Among the participants—some of whom attended in successive years—these sym-
posia were highly regarded as a forum in which prominent individuals in the field could
have a place—a “summit meeting”—in which to exchange private views about the indus-
try and its problems and behavior.

In an oral history taken by the Computer Museum in Santa Clara, California, Pat-
rick continued:

TCM: And back to RAND, I'd like to ask about Fred Gruenberger and the RAND

Corporation symposium series that he was responsible for.

Patrick: Gruenberger recognized a need for technical information interchange.
And he organized the RAND symposiums to bring leading edge technical people
together. And did that very well. I was invited to several of those, and being a
member of the Datamation staff, I managed to get RAND symposiums into print.
Fred taped them and transcribed them, and they ended up being inch-thick books.
Datamation abstracted sections and published them.

I seem to recollect some two-part articles on consecutive months in Datamation,
to try and get that same kind of information to a broad population because at that
time the only education that was taking place in the field was manufacturer spe-
cific, and it was [specifically] to sell hardware. There weren’t any computer sciences
courses in colleges at that time, and there weren’t any Ph.D.s in computer sciences.
All of us had training in some other discipline.

TCM: And are you aware of any occasions where you would say that the ideas and
the discussions at these meetings had any particular effect in the broader world
where ideas that surfaced during a meeting were acted upon or had an impact?

Patrick: Well, the RAND tablet was discussed there. It wasn’t a commercial
success—RAND had one, but the mouse came out of the Xerox Parc people. It was
a graphical input technique, which was the predecessor of the mouse that we all
know as a way to move a pointer around on a screen. And that was an outstanding
development that comes to mind immediately. I'm sure there were several more.

Professional Societies
Concurrent with the evolution of a commercial industry and the parallel development of
the department came related professional societies. In the late 1940s and the early 1950s,
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the dominant electronically oriented ones were primarily devoted to communications and
electrical power. However, small groups of practitioners aggregated around the form-
ing computer technology and so were born the IRE Professional Group on Electronic
Computers—PGEC-16 (later to become the Professional Technical Group on Comput-
ers and eventually the Computer Society of the IEEE)—the ACM, the Computer Com-
mittee of the American Institute of Electrical Engineers, and the JCC, with representa-
tives from each of these groups.

The JCC'’s sole function was to sponsor and manage the twice-annual computer con-
terences known as the Eastern JCC and the Western JCC; later, they became the SJCC
and FJCC, and, finally, the JCC was to become AFIPS, which took over the sponsorship
of the conferences.

Department members were very active in these organizations, both locally in the
Los Angeles region and nationally in the parent societies. At various times, department
members were chairs, vice chairs, treasurers, members, or chairs of program and other
conference committees or had other roles in the conferences; they were also chairs (or
presidents) or vice chairs of the national organizations. The department provided the first
and founding president (Willis Ware) for AFIPS.

So much activity and significant contributions by department members led to high
visibility for them, so much so that many became as well known outside RAND as well
as inside. The collective impact of their presence was to leave many vectors of influence
within the computing community.

From the department’s and corporation’s point of view, the payoft was visibility in
the marketplace for recruiting and for a reputation of professionalism. RAND’s clients
at the time were the USAF and the AEC, neither of which wanted exposure. The com-
puter people, working primarily on unclassified, basic computer science and exploitation
of computer power, provided a window to peek inside the company and give it public
exposure.

'The department also supported vendor user groups, whose purpose was to provide
a forum for vendor and users to meet and discuss issues of mutual interest. The principal
such group for RAND was IBM’s SHARE, whose annual meetings were attended by
several department people. As one wit put it: “It’s the place to beat up on IBM.” RAND
provided the SHARE president for one term, James Babcock.

Microvignettes

The Marchant March

'The early mechanical desktop calculators did not have a divide function; accordingly, the
operator had to laboriously work through the process of long division, step by step, each
time the work flow demanded a division. Therefore, processes or procedures that did not
require division were much to be desired.
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'The later models did include a divide function, and someone quickly discovered that,
by putting the right operands into the machine and calling for the divide function, it would
rhythmically churn through all 20 steps of the division, making the same sound at each
step. Thus, one had, in effect, 20 identical noises of wheels, gears, and levers working.

'The sequence quickly became known as the Marchant march (Marchant being one
of the major manufacturers of calculators).

Getting Out the Documents

The department editor, Wade Holland, had the usual trouble with authors—namely,
each so liked his own words that resistance to editorial change was strong. A marked-up
hard copy from the editor would often trigger a confrontation with the author. Finally,
Holland hit on the solution: return a retyped copy to the author so that changes were
largely hidden. Voila! Things went smoothly thereafter.

Hero of the Week

Before physical threats against computing facilities became a reality, the drapes along the
north wall of the computer room were open, giving a view out over the north parking
lot. One day, Jim Brown of the machine room staff glanced out and noticed an interloper
attempting to steal a motorcycle parked in the north lot. A big man, he did not hesitate
but went scurrying outside and foiled the attempt. Memories do not recall whether he
apprehended the culprit or chased him away, but the bike was saved.

Department management immediately commissioned Ray Clewett (head of the
mechanical shop) to make a multipointed, star-shaped medal several inches in diameter
and to engrave on it “Hero of the Week.” Hanging from a length of brass chain, it was
publicly presented to Brown in the machine room within an hour after the event.

The Chiquita® Banana War

Two senior staff members mischievously started a bit of horseplay by affixing Chiquita
stickers (the small ones used to identify that brand’s bananas in the market) to various
places in one another’s offices. The byplay became known as “the great banana war.”

The Mengel Joint
When Mengel returned to RAND from Harvard, one of his first assignments was to
help with the assembly and installation of the newly arrived REAC. 'This, of course,
involved much soldering, but, regrettably, Mengel’s technique was not up to par. Many of
his joints proved to be “cold™—i.e., the joint had not been heated enough for the solder to
flow and alloy with the wire but simply stuck to them mechanically. Therefore, the joint
was unreliable and the source of electrical noise.

To commemorate these events, Keith Uncapher commissioned the shop to manu-
facture an appropriate memento. The memento consisted of a wooden annulus approxi-
mately 4 inches square and 0.5 inch or so thick. From the midpoint of each side, a stain-
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Arnold Mengel holding his replica of a Mengel joint

less steel wire ran across the open interior space to the opposite side. Where they crossed
in the middle, they touched, and a glob of solder was affixed. Needless to say, the solder
would not alloy with the stainless-steel wire, and so it made itself a glob, much in the
image of a cold solder joint.

It is not known whether the item had a nameplate or note, but, if it did, it would be

called the Arnold Mengel joint.

John Williams’ Jaguar
Ray Clewett recalled,

John D. Williams’s Jaguar [roadster] to which the shop helped to add a turbo-
charger. To make room under the hood for the turbocharger, a large part of the
inner wall of the right front fender had to be cut away. Hence, the assistance from
the shop.
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John and Evie [his wife] used to do [acceleration] trials out on the Pacific Coast
Highway at night. Evie held some sort of pendulum device that John had rigged up

to measure acceleration.

One of the shop guys (George Dietrich) was driving the Jag on Ocean Ave. one day
during the day when the accelerator stuck nearly wide open. He and John recovered
the situation safely but I don’t know how they did it.

Programmer Sweepstakes

As the new discipline of computer programming emerged in the 1950s, there was ongo-
ing interest at the management level in the question: What training, what personal char-
acteristics, what experience makes a good programmer? Since there were no academic
programs training this new type of individual, the hope was that a screening test could be
developed to identify persons—no matter what their experience or formal training might
have been—who had promise to become a qualified programmer.

From time to time, RAND-—and other organizations—would individually and
sometimes collectively run a “programmer sweepstakes.” A group of trained programmers
would be selected and each given the same problem to work and build a running program.
'There is no known documentation on these trials, so it is not known the length of time
allowed to complete the assigned task or how the quality of the individual programs was
judged. However, since the era in question was one of limited computer-memory size and
limited computing power, presumably memory demand and run time on the machine fig-
ured in the ranking of the outcome.

There is an insightful quote from Paul Armer?® that is recalled: “Every time it’s the
same outcome; no matter what the training or experience of the individual, the one going
in that is considered to be a good programmer proves to be the winner coming out.”

Later on, psychologists and behavioral scientists were involved in trying to develop
screening tests for programmer candidates. When the SDC needed a huge number of
programmers for its work with the USAF air-defense systems, extensive tests were devel-
oped for measuring an individual’s latent programming capability and promise.

20 Ashead of the NAD at the time, he was instrumental in organizing the sweepstakes effort.






CHAPTER EIGHT

Epilogue

Well, that’s it—the story of the RAND department that was born as part of the mathe-
matics division, became independent and flourished until all departments were abolished,
and left its mark on the world with many notable achievements.

This is not an exhaustively complete recounting. I hope that this telling includes
most, perhaps even all, of the highlights of the computer-science efforts and gives at least
a taste of what the department’s application-programming side was all about. There is
much more to the latter, but its chronicling is for others to do. Similarly, there is a story of
the computer folks’ interaction and close cooperation with the mathematics department
and its own roster of achievements.

To be sure, the several decades of work by the department progressively named
NAD, Computer Sciences, and Information Sciences did not achieve the goal suggested
by Figure 8.1. But those decades did establish a broad foundation from which such an
ultimate goal may be achieved.

To say again what was said in Chapter Two, primarily with USAF funding, encour-
agement, and concurrence, but also with support from the AEC and ARPA, Project
RAND, and the RAND Corporation, the department

* helped lay the foundation for modern-day computing and the professional societies
that support the field

* designed and built an outstanding (for the time) computer

* innovated much of the support software to facilitate programming and make com-
puter usage efficient and convenient for all users

* pioneered the application of computer- and mathematically-based approaches to ana-
lytic studies

* was the first to exploit many mathematical techniques for real-world USAF (and
others’) problems

* evolved a close-knit mathematical and computer-science in-house staff to jointly
handle increasingly complex problems (e.g., war games, simulations, battle models)

* conducted a computer-science R&D effort focused on the needs of computer users
and the real problems of the USAF and other clients

* developed the first online, interactive, terminal-based computer system to which a
number of USAF users had remote access via telephone connections

* handed off these achievements to USAF centers as they materialized and developed
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* helped USAF to move facilely into the emerging field of analytic studies based on
extensive computing hardware and software, as well as into a computer infrastruc-
ture for the operational and support forces

* handed off to the emerging discipline of computer science and to the computer users
of the world much knowledge and intellectual advances to computer-based problem
solving—Tlargely in the form of innovative and operational software packages, usu-
ally complete with relevant end-user documentation

* supported a wide range of RAND policy studies with computer-supported know-how

* made significant contributions to important national policy issues, sometimes in a direct
manner (e.g., information security, personal privacy), sometimes in a supporting role.

Figure 8.1. Some Goals Were Not Achieved'

*

It just won a Nobel Prize.........

1 The author originally used this cartoon in a RAND Paper (Ware, 1967a). It is an adaptation by a RAND artist
(possibly George Margadonna) of a somewhat different version that Bo Brown drew for the Pennsylvania Gazette (pub-
lished by the University of Pennsylvania) and was used by permission. The author also used it in slide form as part of a
popular “gee whiz” lecture that he widely presented.
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L L e

his professional memoir describes RAND’s contributions to the evolution of computer

science, particutarly during the first decades following World War Il, when digital computers

succeeded slide rules, mechanical desk calculators, electric accounting machines,
and analog computers. RAND’s accomplishments included important advances not only in
hardware and software but also in analytic techniques that exploited the speed and power
of computers. From the beginning, RAND researchers were focused on using computers to
improve appli‘ed studies that addressed complex, real-world problems. They also addressed
the problem of infusing computing capability into an organization and helped to define the
emerging profession of computer science. This memoir includes photographs and vignettes
that reveal the collegial, creative, and often playful spirit in which the groundbreaking research

was conducted at RAND.
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