
A rancher counted 196 cows in his herd. 
When he rounded them up he had 200.
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Contribute To The VIE
Pi Day, 3.14.15 at 9:26AM, looked like a huge 
success. I never knew there were so many math 
nerds out there, just waiting for free admission to the 
CHM. 

The exhibit in the lobby, “The World's Smallest 
Computer” is worth a visit all by itself.  What a 
testament to technology; and how fitting when we 
honor Moore's Law @ 50 with a multi-part event on 
April 17.

Alex Lux updates us on two recent acquisitions. 
Thanks again, Alex.

ENIAC fans will be glad to know that seven of its  
panels have been sent to, and are now on display at, 
the U.S. Army Field Artillery Museum at Ft. Sill, 
Oklahoma. 

Once again, we solicit your stories, book reports and 
other contributions—especially those wonderful 
personal stories.  Please contribute!

Jim Strickland                         jlstrick@aol.com

2015 Fellow Awards
Since 1987, the Computer
History Museum Fellow Awards
have honored distinguished
technology leaders who have
forever changed the world with
their accomplishments. This
prestigious award recognizes
each Fellow’s role in the
advancement of computing history, as well as the 
impact of their contributions. The Fellows have truly 
bettered our lives and our society. 

2015 Fellow     Award Honorees

Evelyn Berezin, for her early work in computer 
design and a lifetime of entrepreneurial 
activity.

Charles Bachman, for his early work on 
developing database management systems.

Bjarne Stroustrup, for his invention of the C++ 
programming language.

CHM Blog
Recent CHM Blog Entries

Kirsten Tashev keeps us up-to-date on new CHM 
blog entries. 

Two blogs on Cisco archive Project

• By  Paula Jabloner, Director of the Cisco Archive 
Collaboration.

• By Paul Jabloner on “The 2 napkin Protocol.” 

• By   Dag Spicer on the amazing the Michigan 
“Micro Mote!”   

Links You Might Enjoy

• Stanford reimagines   The “Mother of all demos” 
as a multi-media event.

• Steve Wozniak – Bloomberg interview on Early 
Apple and Jobs – and it shows the CHM's 
Apple I.

http://www.computerhistory.org/fellowawards/current/
http://www.bloomberg.com/bw/articles/2014-12-04/apple-steve-wozniak-on-the-early-years-with-steve-jobs
http://www.bloomberg.com/bw/articles/2014-12-04/apple-steve-wozniak-on-the-early-years-with-steve-jobs
http://www.bloomberg.com/bw/articles/2014-12-04/apple-steve-wozniak-on-the-early-years-with-steve-jobs
http://news.stanford.edu/news/2015/march/thedemo-engelbart-live-030915.html
http://news.stanford.edu/news/2015/march/thedemo-engelbart-live-030915.html
http://news.stanford.edu/news/2015/march/thedemo-engelbart-live-030915.html
http://www.computerhistory.org/atchm/the-worlds-smallest-computer/
http://www.computerhistory.org/atchm/the-worlds-smallest-computer/
http://www.computerhistory.org/atchm/the-worlds-smallest-computer/
http://www.computerhistory.org/atchm/the-two-napkin-protocol/
http://www.computerhistory.org/ciscoarchive/
http://www.computerhistory.org/ciscoarchive/
http://www.computerhistory.org/fellowawards/current/
http://www.computerhistory.org/fellowawards/current/


System /360 Instruction Set Growth
JIM STRICKLAND

During a recent 1401 demo, a visitor asked a
question that lead me to comment that while I
did not know of any /360's that were still running,
I was sure that some /360 programs, written in
the 60's, were still running on the new z-Series
processors from IBM.

After the demo a different visitor identified
himself as Senior Instruction-set Architect for the
z-Series processor.

As such he had responsibility for the the
“Principles of Operations” for the recently
announced z-13 main frame. The “Principles of
Operations”  is the manual that documents, to a
gnat's eyelash, how the z-13 instructions and
therefore how the z-13 actually works. 

He said that the original /360 had 143 instructions and that the z-13 now has around 1,140. Further the original 
“Principles of Operations” was about 168 pages and the current version is about 1,700 pages. 
But the original 143* are still there. Most of the thousand or so new instructions are for operating system 
programmers to enable them to exploit the parallelism and other cutting edge features of the post-360 processors. 

*  A few of the original instructions — specifically, some privileged instructions used by the operating system — have
been replaced by more modern versions. However, every non-privileged instruction that was part of the original 
S/360 still exists in current processors.
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Pi Day – What a Day
JIM STRICKLAND

When I arrived about 9:20 AM on March 14, there was a huge
crowd waiting for their free entry at 9:26. It stretched all the way
along the back of the building, and around the corner to the street. 

I was there to do the 1401 demo with Ken Ross, but the crowd was
so big that we decided to do two demos—10:30 and 11:15.  In
addition to the standard set of programs that we use to show off
the 1401, Ed Thelen had written a program that calculated Pi to
100 decimal places, and Ken Sherriff had written a program that
printed out the Greek symbol for Pi consisting of the numbers in
the value Pi, that is 3.1415926 … . We gave out scores of those
printouts to visitors as souvenirs. Thanks to Ed and Ken.

In addition, the 1401 ran perfectly and our two sets of visitors, about 80 at each demo, were very impressed—as 
they should be.

Once again, our restoration team, augmented by the newly formed 1401 Programming team, made for a 
wonderful visitor experience.  

Here is a nice piece on the history of Pi. Contemplating Pi – Sent by Robert Garner

Not New, But Cute
• As a computer, I find your faith in technology 

amusing. 
• Error: Keyboard not attached. Press F1 to continue. 
• Press any key - no, no, no, NOT THAT ONE! 
• Smash forehead on keyboard to continue. 

• Enter any 11-digit prime number to continue.
• Press any key to continue or any other key to quit.
• Hit any user to continue. 
• I hit the CTRL key but I'm still not in control! 

http://www.nytimes.com/2015/03/14/opinion/manil-suri-on-pi-day-celebrate-maths-enigmas.html?_r=0


Recent Acquisitions
ALEX LUX

Status display for ACME timesharing system (1965 ca.)-

This artifact displayed the status of the Advanced Computer for Medical Research (ACME)
timesharing system used at Stanford Medical Center beginning in the 1960s. It was used in
conjunction with an IBM System/360 and was the brainchild of Stanford computer science
professor Gio Wiederhold. Medical research at the Center consisted of a diverse set of tasks that
imposed varying loads on computing resources, so ACME was designed to allot processing time
to researchers based on the work they were completing. Traditional System/360 installations
gave users a fixed amount of processing time for any given task, which would have bottlenecked
the timesharing system at the Center. The ACME system worked well, but given its
programming, there were times when a single user may have had the system devoted entirely to
themselves for seconds or even minutes. The “Light boxes,” as the status displays were known, could show users 
four system conditions - “Waiting for you,” “You are on,” “Special run on,” or “ACME is on.”

X7380.2015, Gift of Gio Wiederhold

UNIVAC 120 brochure (ca. 1956)

The UNIVAC 120 punched card calculator promised to cut costs and
save time for its users in routine accounting. The plugboard
programmed calculator included 438 digits of storage, and the
removable plugboard panels allowed users to quickly switch from one
program to another. Presper Eckert was in part the catalyst behind the
UNIVAC 120. He urged management at Remington Rand to move
forward in the pursuit of manufacturing small UNIVAC machines, as he
felt they would be essential to the company’s success. Eckert’s
suggestion manifested itself in the UNIVAC 60 and UNIVAC 120, the latter having a memory size that doubled that 
of the 60. The UNIVAC 60 and 120 lines were a relative commercial success and over 1,500 were sold throughout 
the 1950s.

X7438.2015, Gift of Elaine Chapin and Suzanne Chapin

The World's Smallest Computer: New Lobby 
Exhibit
Michigan Micro
Mote (M3), the
world’s smallest
computer, is less
than a half a
centimeter long and
there are hundreds
on exhibit in our
lobby. 

The M3  is fully
autonomous and
can act as a smart
sensing system. 

Spoiler Alert: The
exhibit poses a
number of
questions, the
University of Michigan site answers those questions. 

About the M3 from the University of Michigan site.

Dag Spicer's recent blog post.
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1401 “Must Read” 
Sent by ROBERT GARNER

Ken Shirriff, a recent 1401 demo lab settler (whose 
other stint is at Google Maps down the street), has 
written a delightful,  encyclopedic and illustrated blog 
article about the 1401 and his fractal engagement 
with it  from a contemporary perspective:

http://www.righto.com/2015/03/12-minute-
mandelbrot-fractals-on-50.html

A couple of excerpts:

"...it's not as primitive as you might expect and it has 
several surprisingly advanced features. For instance, 
it can multiply or divide thousand-digit numbers with a
single instruction. Try doing that on your Intel 
processor!”

And 

“Relays clunk for a moment to power up the system 
and then the computer is ready to go (unlike modern 
computers that take so long to boot))."

http://www.righto.com/2015/03/12-minute-mandelbrot-fractals-on-50.html
http://www.righto.com/2015/03/12-minute-mandelbrot-fractals-on-50.html
http://www.computerhistory.org/atchm/the-worlds-smallest-computer/
http://www.eecs.umich.edu/eecs/about/articles/2015/Worlds-Smallest-Computer-Michigan-Micro-Mote.html%20


The Moore School Lectures
JIM STRICKLAND

Whether or not ENIAC is the “first computer,” 
it is the platform from which all modern computers

developed. 

This is more than just a comment on timing or an 
opinion. It is true because of the Moore School lectures, 
“Theory and Techniques for Design of Electronic Digital 
Computers,” a series of lectures held between July 8, 
1946 and August 30, 1946.  

The lectures taught the ideas developed for the EDVAC 
(Electronic Discrete Variable Automatic Computer) which 
was to be a stored program computer and discussed 
ENIAC (Electronic Numerical Integrator and Computer) 
as a first step in that direction. 

The lecturers were a who's who of early computing. 
They both taught and attended lectures by others:

• J. Presper Eckert and John W Mauchly of the 
Electronic Control Company. Eckert and Mauchly 
were, of course, inventors of ENIAC and had planned 
and begun development of EDVAC. They had left the 
Moore School in March of 1946, partly due to a patent 
dispute with the University and partly to form their own
company. Later they would develop BINAC and 
UNIVAC.

• John von Neumann from the Institute for Advanced 
Study. Von Neumann had contributed to, and 
summarized the ideas initiated by the ENIAC team as 
author of the First Draft of a Report on EDVAC (1945).
He was architect of the IAS (Institute for Advanced
Studies, Princeton, N.J.) computer “family.” He is 
also primarily responsible for the modifications to 
ENIAC which allowed it to have and to run in 
production, a “stored program,” (albeit stored in 
switches of the ENIAC Function tables). This was 
accomplished in 1947 and is arguably the first 
example of an electronic computer running a 
stored program. Later he served as a consultant to
IBM and influenced design of the IBM 701, IBM's 
first entry in the fledgling computer business 

• Herman Goldstine of the IAS. Goldstine was the US 
Army Liaison to the Moore school and was a huge 
figure in ENIAC development. He left the Army in early
in 1946. Later he joined John von Neumann in 
developing the IAS computer. Still later he joined 
IBM and became its chief scientist. 

• Arthur W. Burks of the IAS. Burks was a major 
developer of ENIAC, having responsibility for the 
Multiplier/divider. He had left the Moore school in 
March of 1946. He later that year would join the 
University of Michigan to start their computer 

department.  

• Jeffrey Chuan Chu of the Moore School. He had 
developed ENIAC's divider/square rooter. Chu would 
go on to Argonne National Laboratory and have 
responsibility for their AVIDAC and ORACLE 
(installed at Oakridge National Laboratory in 
Tennessee)  computers based on the IAS design. 
Chu later moved to UNIVAC. 

• Howard Aiken of Harvard University. Aiken had led 
development of the Harvard Mark I, an early 
mechanical computer, built by IBM. He went on to 
build Mark II, III and IV with the Mark IV being all 
electronic. However, his computer architecture, 
called the Harvard architecture, separated the 
memory for program from the memory for data, 
which proved to be a dead end in computer 
development.

• Jan Rajchman from RCA. He conceived and 
developed the selectively addressable storage 
tube, the ill-fated Selectron. The Selectron had 
many development problems. While it was 
installed on Johnniac, it never gained popularity 
and was replaced on Johnniac and in the market 
by core storage.

• George Stibbitz, independent consultant. Stibbitz was
the father of Relay Computer development at Bell 
Labs.

• Douglas Hartree from the University of Manchester, 
England.  Hartree visited ENIAC in February 1945. He 
became acquainted with drafts of von Neumann's 
report. He was influential in starting the computer 
projects at Manchester and Cambridge 
universities. He also was responsible for Harry 
Huskey's tenure at the NPL in the UK and for 
helping J. Lyons & co. Ltd. commercialize the 
EDSAC in the form of LEO I. 

•  T. Kite Sharpless of the Moore School. He had 
developed ENIAC's master programmer unit. He 
became director of the EDVAC project at the 
Moore School. 

• C. Bradford Shephers of the Moore School. Later 
worked on mercury delay line memory for UNIVAC.

• Other lecturers were: Sam B. Williams, consultant to 
the Moore School; Hans Rademacher, University of 
Pennsylvania; Perry Crawford Jr. from the U.S. Navy 
Office of Research and Inventions; John H. Curtiss 
from the National Bureau of Standards; Derrick 
Lehmer from the University of California, Berkeley;  
Calvin N. Moores from the Naval Ordnance 
Laboratory, Irven Travis of the Moore School. 
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Attending were:

• From the Aberdeen proving Grounds Ballistics 
Research Laboratory BRL): Samuel Lubkin. The BRL 
which had funded ENIAC: would accept and run 
ENIAC; then fund and accept EDVAC; then 
develop their own ORDVAC (Ordnance Variable 
Automatic Computer) based on the IAS design. 

• From the U.S. Bureau of Standards:  Edward W, 
Cannon and Roger Curtis. The bureau would later 
develop the SEAC (Standards Eastern Automatic 
Computer) and SWAC (Standards Western 
Automatic Computer). 

• From the Naval Ordnance Lab: R.D. Elbourne who 
worked for John Vincent Atanasoff, Phillip A Shafer Jr., 
D. H. Gridley, Lours Suss, James T. Pendergrass, 
Albert E. Smith and Sam Alexander. Alexander later 
led development of the SEAC,  the first fully 
functional stored program electronic computer in 
the U.S.  

• From MIT: Arthur B. Horton, Warren S. Loud, Lou D. 
Wilson, David R. Brown, Robert P. Eferett, Frank M, 
Verzuh and Jay Forrester.   After attending the 
classes, Forrester led the effort to change MIT's 
Whirlwind project from  analog to digital.

• From Manchester University, England: David Rees. 
Rees represented M. H. A. (Max) Newman, who 
along with Thomas Williams and Fredric Kilburn 
built the Manchester Baby, a proof of concept 
stored-program computer which was the first to 
ever run a program from its storage.

• From Cambridge University: Maurice V. Wilkes. 
Wilkes led development of EDSAC, (Electronic 
Delay Storage Automatic Calculator) the second 
electronic digital stored program computer to go 
into regular service. Later the project led to the 
first commercially applied computer, LEO I, from J.
Lyons and Co. Ltd.(a chain of Tea shops in the U. 
K.).It was on the boat home that Wilkes planned 
the original design o EDSAC.

• From Bell Labs: Claude Shannon. Shannon is 
credited with founding both digital computer and digital
circuit design theory in 1937, as  a 21-year-old student
at MIT. He showed that Boolean algebra and binary 
arithmetic could be used to simplify design of digital 
circuits.  Shannon is famous for having founded 
information theory with a paper that he published 
in 1948. He later did early work in Artificial 
Intelligence with work on chess playing and a 
“mouse” which learned.

• From IBM: Cuthbert Hurd. Hurd represented 
Alleghney College at the lectures. In 1949, he joined 

IBM and was instrumental in IBM's decision to 
develop the 701 and to enter the computer 
business.

• Others Attending: from Reeves Instrument--H. I. Zagor;
from the US Army--Herbert Galman, Joshua 
Rosenblom, Orin P. Gard and Albert Sayre; from the 
Moore School--Simon E. Gluck; from General 
Electric--Howard L. Clark and G.W. Hobbs; from the 
U.S. War Department--Mark Breiter 

Later computer classes

• In London, from December 1946 to February 1947, 
Alan Turing and his assistant Jim Wilkinson gave nine 
lectures. The lectures added substantially to the 
understanding of the design of the Pilot ACE. The 
lectures were attended by representatives of various 
organizations planning to use or build an electronic 
computer.

•  The success of the Moore School Lectures prompted 
Harvard University to host the first computer 
conference in January, 1947. 

• In 1947, the Association for Computing Machinery was 
founded as a professional society to organize future 
conferences.

Epilog

The ideas presented were debated, modified, and refined
and disseminated.  The seeds planted by the Moore 
School lectures took root all over the world.  

By the end of 1947, at least six computers were under 
construction in America and the UK  Still others followed 
on their heels. Also, some of the organizations 
represented in the lectures acquired very early 
computers from UNIVAC, IBM, ERA and others.

Second generation computers were underway and 
ENIAC was the platform from which they sprang.  

A Surprising Absence: Harry Huskey  

Harry Huskey had developed the ENIAC reader and 
printer units, which interfaced with the IBM card reader 
and card punch. He wrote the first technical 
specifications for EDVAC. Yet he was not present for the 
lectures.

Huskey had left the Moore School in June of 1946 to 
teach mathematics at the Army Air Forces Institute of 
Technology (now named the  Air Force Institute of 
Technology) at Wright Patterson field in Dayton, Ohio for 
the summer of 1946. In December of 1946 he started a 
one-year stint at the NPL.

Huskey went on to develop or influence a number of 
second generation projects: 

• EDVAC at the University of Pennsylvania
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• Pilot ACE (Automatic Computing Engine) at the 
National Physical laboratory (NPL) in the UK, with 
Allan Turing.

• SEAC (Standards Eastern Automatic Computer) for the
National Bureau of Standards.

• SWAC (Standards Western Automatic Computer- 
1950) for the National Bureau of Standards. He 
designed and developed SWAC which used Williams 
tube memory.

•  G-15 for Bendix Aviation Corp. (1956) which some 
consider to be the first "personal" computer in the 
world. He designed and developed the drum memory 
G-15.

With his ENIAC experience and EDVAC knowledge and 
looking back at his contributions to computer science it is
hard to understand why he was not involved in the Moore
School Lectures. But there it is.

Harry Huskey, a Fellow of the CHM, celebrated his 100th 
birthday on Jan 21.
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Coming Events  (Click for details)

Date Day Time Event

Apr 7 Tues.
6:00 Member Reception
7:00 Program
8:30 Book Signing

Becoming Steve Jobs Authors Brent Schlender & Rick Tetzeli in 
Conversation with Museum CEO John Hollar 

Apr 15 Wed. 7:00 – 8:30 PM
KQED's John Boland & NPR's Jarl Mohn in Conversation with 
Museum CEO John Hollar 

April 17 Fri 11:00 – AM – 2:45 PM

Moores' Law @ 50
11:00 AM –  Moore's Law: The Life of Gordon Moore, Silicon 
Valley's Quiet Revolutionary; Arnold Thackray and David C. Brock 
in Conversation with Museum's John Hollar. 
12:30 PM – Invitation-only luncheon
1:30 PM –  Moore's Law: Past and Future – David Brock will 
moderate a panel session on the future of Moore’s Law.
2:45 PM –  Book Signing: Authors Arnold Thackray and David C. 
Brock

April 25 Sat

6:00 PM-- Cocktail 
Reception
7:00 PM – Fellow Awards 
Ceremony and Dinner
9:00 PM – After Party 
Cordials & Cigars, Coffee & 
Dessert

THE 2015 FELLOW HONOREES (Invitation Only Event)
• Evelyn Berezin, for her early work in computer design

and a lifetime of entrepreneurial activity.
• Charles Bachman, for his early work on developing

database management systems.
• Bjarne Stroustrup, for his invention of the C++

programming language. 

May 5 Tues.
7:00 – 8:30 Program
8:30 – Book Signing

The Thrilling Adventures of Lovelace & Babbage Author Sydney 
Padua in Conversation with Google Doodle Leader Ryan Germick 

ENIAC Returns to Ft. Sill
In a 2011 VIE  article on ENIAC Where is it? , we
stated that 8 panels of the historic computer had been
sent to Ft. Sill Oklahoma in 1955 but had been
borrowed, cleaned up and put on display at Ross
Perot's offices in Plano, Texas. 

That was true at the time, but, as of October 2014,
they have been returned to Ft. Sill and are in the Field
Artillery Museum there. If you Google “Eniac Ft Sill”
you will get a number of articles; I thought this was one
of the better ones.

http://www.wired.com/2014/11/eniac-unearthed/
http://www.wired.com/2014/11/eniac-unearthed/
http://www.wired.com/2014/11/eniac-unearthed/
http://s3data.computerhistory.org/chmedu/VIE-009odt.pdf
http://www.computerhistory.org/events/upcoming/

