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Sept. 10 event to honor 45th anniversary of Computing Center

Reception: 45th anniversary of the Computing Center and reception honoring its first
director, Robert C.F. Bartels, 4-7 p.m., Alumni Center.

First director kept computing on campus,
available to faculty and students

By Kevin Bergquist

There was a time when computing and its future at the University were in flux.

Shortly after the creation of the Computing Center in 1959, Vice President for Research
Ralph Sawyer decided that the center's main computer should be released and its
research and funding sent to U-M's struggling Willow Run Laboratory and Project
Michigan—a University contract with the U.S. Army to conduct combat surveillance
research.

But it was then that mathematics professor and center
director Robert C.F. Bartels secured the future of
computing at U-M. Bartels and others who challenged the
move noted that the charge given to the Computing
Center by the regents was against moving its functions to
a sponsored research facility.

"We spelled out what it meant to move everything out
away from campus," Bartels recalls of a meeting in which
he and others made the argument to keep the computer
on-campus. "We wanted to keep it on campus because
that was where the students were."

Bartels (ITD File Phot
artels ( He Photo) "The equipment is therefore not available for use on routine



problems pertaining to the administration of the University," Bartels wrote in a letter to
Sawyer. "It is available to faculty and students of the University of Michigan without
charge for unsponsored research and educational activities consistent with this policy."

Then-Vice President for Academic Affairs Roger Heyns then made the decision that the
Computing Center would remain on campus.

Former colleagues and friends are invited to a public reception to honor Bartels—center
director from 1959-78—and celebrate the 45th anniversary of the creation of the center 4-
7 p.m. Sept. 10 in the Alumni Center. Bartels is a professor emeritus of mathematics and
director emeritus of the Computing Center.

"All of a sudden, the idea of a smaller computer started to spread," Bartels says of the
computing environment when he left U-M. "It was obvious they [desktop computers]
were going to take over." It took some time for him to get used to the smaller machines,
but Bartels says he uses a PC with Windows XP today.

The center's first home was in the North University Building. It moved to a new location
in 1971 when a $1.5 million facility opened on North Campus (now the School of
Information North building). Bartels served as the center's first director until 1978, when
he retired.

"We had the opportunity to work on problems that weren't being solved anywhere else,
and Dr. Bartels gave us the flexibility and freedom to just go ahead and do it," says Gary
Pirkola, Information Technology Central Services (ITCS) technologist.

The Computing Center was created to provide computing services for faculty and
students. It was housed with the Horace H. Rackham School of Graduate Studies. In
1985, it was absorbed into the Information Technology Division—now ITCS.

When Project Michigan was canceled in 1961, the Computing Center was a beneficiary.
The IBM 709 that had been used at Willow Run was moved to the center. It was an
upgrade over the center's IBM 704.

"The Computing Center envisions a computer system which can respond simultaneously
to many users via terminal devices, and one which is capable of serving a wide range of
the University's research and instructional needs for direct communication between the
computer and man or instrument at rates consistent with human reaction times," Bartels
wrote in a 1964-65 Computing Center report.



The center made its mark in the 1960s with the creation of the Michigan Algorithm
Decoder (MAD) and Michigan Terminal System (MTS)—a timesharing operating system
featuring a shared-access file system, message facility (i.e. e-mail), file editor and
comprehensive set of language processors.

The MTS system capitalized on a state-of-the-art hardware /software feature called
"virtual memory," which enabled efficient sharing of computer resources among
multiple users. It became so popular that the work was divided between two
mainframes—UM-University Maize (for sponsored research programs) and UB-
University Blue (for student accounts).

The work of the Computer Center staff on "virtual memory," which now is found
throughout the computing industry, was an important influence on IBM's decision to
adopt it for all of their computers in the 1970s, says Bernard Galler, professor emeritus of
electrical engineering and computer science.

MTS was phased out in June 1996, and ITD began to focus on network development and
to orient users to a networked environment. According to ITCS—which manages
telecommunications, e-mail, Web services and public workstation sites on
campus—there will be 1,683 computers in use this fall at the University's computing
sites.

Copyright © 2004 The Regents of the University of Michigan
Ann Arbor, MI 48109 USA 1-734-764-1817
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UNIVERSITY OF MIGHIOAN'S COMPOUTING CENTER
Edith Harvith Goodman
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Jurisdiction of Vice-President for Research Ralph A. Savyers Previously it

Autical Repearch labor -

bad teen to the
The pev 1ook in¢ludes an enlargement from the 800 pquare feat which

formorly boused tha 1M 620 to the presest 7000 square fest of offices and
cosputer 1oom gpace Temodaled from the o34 Flant Bullding and Tenased Jorth
Dntversity Bullding.

The Cosputer Conter now contains an IPM 704, boused in 3000 square feet
of computer roos space for the main frase vith 8000 vords of core a-mn,,(
magootie droms( 4 logleal ::nm))nd & tape units. Thare is an on-line
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56 microseccrds for drum.

The Yord Youndation grant, of $500,000 makes possible a three year study

on the {spact xod feasibllity of usisg electronlc cosp for &

engineering courses. This experisent vill bave soptimre enginearing stulents
After this year it vill be sssumed that all

taking a course in computer use.
third year eogineering students Ynow hov to use the computer and thereafter

wroblems vill be asaigned in their enginesring classes whioh vill-take computer

2.

almms sogqualntance vith electronic cosputer use, & sieill highly

at least a =i i
asefil o 4w vbin hay. axe in fndistey as there 1s ROTS ard sore demand
this knoviedges

emio staff of the Computing Canter consists of Bruce Ardes,

Partels vho serves as 1
ppointmants 1 The Depnrizent of Vathe
greduate and graduate

The aced
Dr. Barpard As Galler, and Re Co Ta
sesbera of the stacf hold fractional &

satics end are responsible for the teaching of under
The Test of the mtaff conaists

Toers

ts director. Thess

courses in computing and muserical asalysis.
tuo clerical peopls, and one key puncher.

of ope senlor progreI=er,
o assist the studmts

are 10 graduste assistants vith half-tize appointaents

and computer usars vith their probless.

The staff is s=all bocause a1l outside prograss are prepared by the
{odividual vishing to use the cosputers The machins is availsble without
cost to usdargradusten, graduate stodects for regulsr class problass and
unsponsored graduate regoarch,
About 75 per cant of tbe daily nins bour run
Sponsared research uses 25 per cent of tize

0 44ffereat problems,

and to faculty vith unrponsored research proble=s.

13 taken up vith instruotional

work and nonesponsored ressarch.
on tha mchine, The daily programs usually maber about 11

Anyone wanting machins tize prepares

The operation 43 entirely open abope
his own progras, Fas it key punched and drops his packet of cards injo the

hoppers From here the {ndividual prograss are takes in turn to the machine as
tine becozes available.
Evory unit of the University ia free to avall ftself of the cosputer, and

a day's scheduling printout includes such titles ams

Theoretical Interpretation of the Infrs-Rad Spectra of Azmonis

Cryatal Structure Analysis of Borom Hydride Derivatives bty I-fay

Rocoil Energies of Nucleii Resulting from Neutron-Ga==a

Resoarch on & Genernl Duslity Method for the Linear Frogrwming Method

Toachor Caresr Pattarns

Grading Problems

1
pee slution. This is to equip all greduate engineers, after this curreat year, with Plassa Research
44
- Speeah Recogaltion
.
3345034
442103
88888 Application of Cosputer to Actuarial Teaching and Research
Religious Baliefs

Light Reflectance Propertiss of Rough Paint Surfuces

Foasibility Stody of the use of Machines to S -
Toanet : 1 tudy the Classes of Engl

Study of Learning Procespes in Humans and in Bats

Political Analyses of Counties

Effocts of Organizations on Mental Health

Study of Affectivity and School Achievesent in Elssentary School Girls
Multi-Dimensionsl Neutron Diffusion Problem

Study in Paychology of Adolescence

Status Inconsistency and Mental Stress

EBoergy Relations for Structures Subjected to Exrthquaies

Path
magh’:ﬂm Traversal Tises for Lov Prequescy Badlo Waves in the

4
p
r
r
o
r
g
r
p

InsEsEsnmEm;
L LTI

SLEtT
TITIT

199 debuts

Eiia

i

S

sl
P
sEmaE

Cheddbeddedd & 2 2 2
| &=

&L

3

ToLS

1

A professor was giving some visitors a tour of t}

| Center faciliti 1e Computing

Wating ol e day and paused at the sy stem console
Sl 10 demonstrate some of the failsafe fe. S
esigned into the system, he said, “W s i were

5 atch wha o
10 des ' ¥ 4t happens whe,
L“”."\ the Fortran compiler.” Unfortunately s et
not as ately. the system was

afe as he anticing h
Rt :J h.;‘ l-liIILJpAlM\L and the Fortran compiler was
§ire m-v roye hisimpromptu lesson uncovered a bug th
' 12 programmers were able to fix and thus ay 1g that the
disasters, US avoid
~Bernard Galler

e

TISSRELY

subsequent

I NI NN E RN W
NS SN NN NN DS




AN dherohspomens ik

1 Ak TR i o
1

1969-1973

| L L L
Vlmanrnny rmes WG

Ao IV e

(-
e el e

My 19N Tlons MY ooy bl

4 U o S, Crimdin

G o g

Ty VAT it
wdudin ew MTY

Rermmndiss 3 N TS e )
ol o ¢l b o e
[ Y p—.

B e

AP b Tty
o b o st rg
Gt Comser, ¥ s o A

Jormney POT A g
dmsmi 3 rm JAM 340 ol

fag 1022l et s 1o
ph 3 v

R o et L

R

Lwrerrapy o8

| came in one woekend to e 5o 4

et something 1'd been wocking
1 Brought Ty nine month old son with me | wag by r:[;nmml:l‘.l
Cansole when | koked down (o see Jamie pusing 2 lanse rri a

button. MTS Wit BOpped for about 30 scooads. with luckily no

i 4
g I - Just 3 Dol pases ¢ d
~ Steve Barling Prss o0 & Sunday aficeoon







Robert C. F. Bartels

45 years of computing at the
University of Michigan

September 10, 2004



At the Computing Center, Dr.
Bartels infused his team of
extremely talented individuals with
a spirit of autonomy and
independence. He encouraged
creative work while shielding his
staff from political, financial and
personnel issues. The results

At retirement, when asked the
greatest satisfaction in his work at
the Computing Center, Dr. Bartels
fondly remembered that he took
the greatest pleasure from
watching the advancement and
development of members of the
staff. “| tried very hard to take
away from them the problems of
personnel and budgets, which
freed them up and gave them the
chance to work on the
development and advancement of
ideas” he said.

were

One machine can do the work of
fity ordinary men. No machine
can do the work of one
extraordinary man.
--Elbert Hubbard

remarkable.

Every job is a self-portrait of the
person who does it Autograph
your work  with excellence.
--Unknown




1924

New York's Computer
Tabulating Recording Company
is re-organized and now known

as International Business
Machines Corp. - IBM.

1930
Analog Computer debuts
1940s

Claude Shannon’s “The

Mathematical Theory of

Communication” showed \ FORTRAN, FORmula
engineers how to code data so TRANSlator language enabled
they could check for accuracy - ; a computer to perform

after transmission between g repetitive tasks from a single
computers. Shannon set of instructions by using

identified the bit as the 1948 loops.

fundamental unit of data and,

coincidentally, the basic unit John Backus completed 5eE
of computation. speedcoding for IBM's 701

computer. Although
1947 speedcoding demanded more
memory and compute time, it
Transistors introduced. trimmed weeks off the
programming schedule.

NASA is founded. Aimed at
putting a man in space within
two years. Computers assist

in this effort.

1923 1959
Herbert Simon and Allen
Newell unveiled Logic
Theorist software that
supplied rules of reasoning
and proved symbolic logic
theorems.

COBOL, Common Business
Oriented Language is
developed for business use. It
offered easy readability of
computer programs.




1963
ASCII—American Standard
Code for Information
Exchange—permitted
machines from different

manufacturers to exchange
data.

1963

BASIC programming language
is created.

1965
Digital Equipment Corp.
introduced PDP-8, the first
‘commercially successful mini
computer. It sold for
$18,000.
1969

UNIX operating system was
developed.

1972
Electronic mail is introduced.
1975
Laser printers debut.
1976
Apple computers debut.

Atari games introduced.

Apple IT becomes the first
mass produced home
computer.

1979

MS-DOS is released.
Microsoft Disk Operating
System, the basic new
software with establishes a
long partnership between
IBM and Microsoft.

1981
IBM PC debuts.
1982
Microsoft introduces Word
(originally called Multi-Tool

Word) and Windows. Windows
does not ship until 1985.

1984

Apple introduces the user -
friendly Macintosh computer.

1985

C++ programming language
emerged as an important
object-oriented language.

1991
Gopher, the first user-
friendly Internet interface is
created at the University of
Minnesota.
1995
Windows 95 debuts.

1998

Apple Computer unveils the
iMac.
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There is no substitute for hard

work.
--Thomas Edison
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Said Jeff Ogden, then an MTS

programmer and associate 5
director of the Computing Center, : N NE
"MTS became a cooperative S

development effort of eight
universities in three countries."

1969-19; 3

1967-1968

Robert Bartels, first director of the - January 1967—Computing Cente
U-M Computing Center, is credited . obtains a new IBM 360 Model'67.
with creating the type of environ- . September 1970—University of

ment that made development efforts :
such as MTS possible. : Alberta runs M’I‘S:
te’

[ — T T S

University runs MTS.

S Buildi > i April 1971—Computing Center : / |
: Building (NUBS), ugedkff)r early - Februiry'l moves to new building; NUBS !

: MTS development oo : remains as a remote batch station. 1972-1980
MTS runs on an Amdahl 470V/6 : '

:August 1968—Computing Center | computer (serial mumber 2)7

: . obtains dual-pr 360/67.
1966—First Dati, : obtains dual-processor 36!

. (as part of the . ' Project). 7 N
- For more than 10 years; :November 1968—University of
. provided the bulk ¢ . British Columbia runs MTS.

: to MTS for timesharing users.

onfer software provides
cing and e-mail services

10 =—

Information Technology Digest =« May 1996

"MTS was not just a system, it was
a community," said Elizabeth
Barraclough,” director emeritus of
Co_mpuling Services at Newcastle
University. "Those of us who saw
the benefits that the community
brought to its members will never




U-M Gets New
Mainframe

In the mid-1960s, when IBM intro-
duced its System/360 series of ma-
chines, the U-M Computing Center
was doing some early experiments with

a new type of system that could pravide
timesharing—an experimental technol-
ogy at that time. However, the main-
frame computers of that time were

not capable of running this new type
of system.

After a year of negotiations and
design studies, IBM agreed to make a
one-of-a-kind version of the IBM 360
mainframe to accommodate U-M’s
desire to move in this new direction,
dubbed the Model 360/65M. The
“M" stood for Michigan. But IBM
initally decided not to supply software
for the machine.

Meanwhile, a number of other in-
stitutions heard about the project, in-
cluding General Motors, the

Massachusetts Institute of Technology's
(MIT) Lincoln Labs, Princeton Univer-
sity, and Carnegie Tech. They were
also intrigued by the timesharing idea
and expressed interest in ordering the

modified IBM 360 series machines.
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COMPUTING CENTER STAFF DIRECTORY

Name

Alexander, Michael T.
Arden, Bruce W.
Bartels, R. C. F.
Baker, Jane A.

Blue, Jr., Robert D.
Bolas, Bruce J.
Boettner, Donald W.
Brando, Sarah L.
Brown, Wilma B.
Degroote, Sue
Dejong, Kenneth
Digiuseppe, Jack
Donnelly, Stephen M.
Dymond, Karen L.
Emery, Allan R.
Engle, Charles F.
Flower, David S.
Flanigan, Larry K.
Fronczak, Edward J.
Galler, Bernard A.
Gerstenberger, W. Scott
Goodrich, Suzanne D.
Gray, Sheldon C.
Harding, Jr., Leonard J.
Hieber, Ross H.
Hogan, John

Jones, Nancy L.
Knoblock, Daryl
Lavoie, Phyllis A.
Lubbers, Clark
Marvin, Lynn R.
Mitchell, Leroy G.
Mills, David L.
Payne, John D.
Pirkola, Gary C.
Preston, Grace B.
Rogers, Ron

Rowe, Fredrick D.
Srodawa, Ronald J.
Salisbury, Richard
Schaefer, John T.
Scott, Beverly

Smith, Douglas B.
Smith, Phyllis J.
Stewart, Brenda
Tiffany, Lyle B.
Wentland, Carole S.
Wilkes, Mary Ann
Counseling Office
Job Status

24-Hour Answering Service

Room
32282
3212
3210
3226-13
2206-5
2206-6
32281
3204-1
3226-14
3202-13
2206-8
2210-3
2216
3204-2
3214
3224-2
2220
2210-1
22024
3216
32283
2202-3
32241
2202-1
2206-7
2210-2
1212
2208-3
3202-12
22104
3208-2
2216
2208-4
3230
32243
3202-1
2210-2
2220
2208-1
2202-2
2216
32024
2208-2
3226-5
3226-1
2202-5
32262
3208-1
1206

Phone

4-9595
4-9595
4-9595
49595
4-2121
4-2121
4-9595
42121
49595
42121
4-2121
42121
4-2121
4-2121
4-9595
4-9595
4-2121
4-2121
4-2121
49595
49595
4-2121
4.9595
4-2121

42121
4-2121
4-2121
4-2121
4-2121
4-2121
42121
4-9595
49595
42121
4-9595
42121
4-2121
3-3360
30420

The keypunches shown here are located al NUBS. Public
reserved for axpress use.

al the C

Conter. Al lnast one keypunch at sach location is
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The system console is the operator to permit static readout of system latches
interface to the amdahl470V/6. It contains and setting of certain control and data f
an independent minicomputer and has registers. In addition, it has a channel through
access to approximately 16,000 latches interface to allow it to function as an nel. The
within the system, which can be displayed operator console device this mode in no way at
on the CRT. This static readout capability Three distinct modes of console opera- that may be used as
is an important innovation In system tion are possible: nsoles
diagnostics and maintenance ¢ Device support mode Hardwar

The console consists of a console pro- » Hardware command mode variety
cessor minicomputer, a communication « Maintenance mode 470V/6
modem, a disk storage device, a magnetic In device support mode, the console
tape cassette drive. an operator control emulates an IBM 3066 CRT consale device
panel, a CRT display unit, and a keyboard. or an IBM 3215 printer/keyboard using
It has direct computer-lo-console interface CRT output instead of printing. Device

A lot of people have gone farther
than they thought they could
because someone else thought
they could.
--Zig Ziglar




MTS was a democratic system in
that all users were treated equally
and had equal access to services.
Ogden added, "The system didn't
really know or care if you were a
student or a faculty member."
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Ordinary people believe only in the - ——
possible. Extraordinary people
visualize not what is possible or

probable, but rather what is % e
impossible. And by visualizing the Q Loon
impossible, they begin to see it as )

REAL ADDR REG

possible.
--Cherie Carter-Scott

jare initiated by the operator through the
 keyboard and results are displayed on the
| CRT.

Maintenance mode allows the|Amdahl
maintenance personnel to perform diag-
nostic tests of the main computer utilizing
the console processor. It should be noted

‘thal Amdahl system diagnostic programs
- can be run utilizing the console processor
(and the compuler-to-console interface
~without depending on the operaling con-
dition of the CPU, the channels or any
(other companent in the main system, The
- resultis avery high level of system maintain-

ability and availability. The modem allows
the on-site Amdahl representative to be
assisted by the headquarters experts, who
can remotely control and diagnose lhe
system, increasing maintainability even
further,

SYSTEM CONTROL PANEL
The design of the amdahisyslem con-
sole simplifies operation in two ways:

s Most console input functions are per-
formed using the console keyboard
instead of console loggle or rotary
switches,

TAG DATA
FRIM PRIMARY

146G
COMPARE

B —
MAIN STORE
mre——

EGS

OUTRUT A

s Most console oulput funclions appear
as formatted displays on the GRT, not
as panel lights.

The system control panel contains the
standard controls necessary far_pawer-on.
initial program loading and time-of-day
clock setting and has the standard SYSTEM,
MANUAL, WAIT, TEST and LOAD lights.

As a reliability and availability fsz_num.
the system console can perform initial
program loading with only the console
computer and the magnetic lape cassette
drive in operation.




amcalnl 470V/6
Features

A s1

aling

uring

2 and

technology

ng
third-generation tech
lagic
using Amdahl -|
mation techniques
The
these LSI
specially-de
equipme In 19
on the market that ¢
within the necessary 15 pico.
required Amdahl to design
sophisticated test equ pment to n

The amdahl470V/6 computing sys-
lem uses large-: e integration (LS1) semi-
conductor technology to obtain high reli-
abllity and speeds measured In trilllonths
of seconds. An LS| version of bipolar
emitter-coupled logic (ECL) is used
throughout the central processing unit
{CPU); metal oxide semiconductor (MOS)
LS! circuits are used in main memaory,

and ultra high-speed bipolar componants 5"“"1‘.""1 I
for the buffer cache memory ~ Wiring the MCCs also called for new
uils are Amdahl slom- s meaethods. Interconnections betweesn
0 ng emitter-coupled logic mounted chips are routed automatically
4 ds on the LSl chip on the order of % 3 Lead wires are connecled by a computer-
600 picoseconds (trillionths of a second) controlled, Amdahl -designed wire bond-
CPU eycle time is in the 30 nanosacond ; ing machine

0\ range. Standard integrated circuits are

used in the /O interface to communicate \
with cantrol units and peripherals ‘5



MARY SuE ¢ EMAN

PRESIDENT

THE UNIVERsTy Or: MicHiGan

AT FLEMING ADMINISTRATION 1y LiNNG
. MK AN 13400

August 25, 2004

Professor Robert ¢, Bartels
Director Emeritus of (he Compuling Center
401 Oakbrook Drive West, #307

Ann Arbor, Michigan 43| 03

Dear Professor Bartels:

Lam sure that I'represent the faculty, staff, and students of the Univcrsf:y of Michigan, &specially thoge

who were here during your I)ircclorship of the Compming Center, in congratulating You on the
celebration of YOur successfi| Career,

I'had heard i Ereat detail aboyg the Ieadcrship of the Univcrsity of Michigan C‘umpuu'ug Center
in the carly days of electronic Computers, and especially the innovation an creativity yoy ang your
Staff showed i becuming the flagship university Ccmputing Center in the 195075, 1960°s, and 1970's,

I have learned that You established the Cumpu!ing Center at a time when MOSt universities had

clear Stparation between the academje departments an the Computing facilities, anq that our

C‘nmpulfng Center was dedicated 1o the principle of‘bringfng these Communities together, and

to Providing such excellent Service that no one would want (o E0 elsewhere for their Computation,

We are Proud of yoy ang your staff, many of who haye £0ne to lead other greal centers of computation,
We are deeply Appreciative of the exeeptiony] legacy that You created, and e Wish you continued suceess
n your retirement,

Sincerely,

Mary Sye Coleman
President

MSChpjf




JULY MEETING, 1978

THE UNVERSITY 0¥ MicHIGAN
ANN ARrsor
THuRsDAY, JULY 27, 1978

The Regents met at 1:30 p.ar,

Present were the President and Regents Baker, Brown, Duann,
Laro, Nederlander, Power, Roach, and Waters, Chancellors
Goodall and Moran and Vice-Presidents Shapiro, Brinkerhoff,
Radock, Overberger, Johnson and Vice-President and Secretary
Kennedy also were present. i

VI. RETIREMENT MEMOIRS

Secretary Kennedy reported the retirement of eleven faculty
members. The following memoirs were adopted.

Professor ROBERT C. F. BARTELS, Director of the Computing Center R.c.F. Bartels
and Professor of Mathematics, retired from active faculty status as of Retirement
June 30, 1978, after a productive career as a teacher, researcher, and ad-
ministrator.

Professor Bartels was born in Brooklyn, New York, and took his under-
graduate and graduate degrees at the University of Wisconsin, recelving his
Ph.D, in 1938 He came to The University of Michigan in 1938 as an In-
structor, was promoted to Assistant Professor in 1943, to Associate Professor
in 1950, and to Professor in 1957,

Professor Bartels was one of a few farsighted people who, during the
1950%s, applied numerical Lechniques to solve new problems in mathematics
and introduced numerical analysis as a field of study in the university cur-
riculum. He was appointed Director of the newly established University of
Michigan Computing Center in 1959, a position which he held until his
retirement, As Director he did a remarkable job of festering an environment
in which the Center could grow to its present prominence as one of the best
in the academic world. That he did so in spite of severe budgetary restric-
tions and many conflicting demands for computing services attests to his
great skill as an administrator.

In 1972 Professor Bartels received a Distinguished Faculty Achievement
Award in recognition of excellence in teaching, research, and public service.

The Regents now salute this distinguished educator for his dedicated
service by naming him Professor Emeritus of Mathematics and Director
Emeritus of the Computing Center.




The least appreciated thing Gene Amdahl did was
to make IBM sweat,




FMS and Batch Processing

MIT and the University of Michigan were both 7094 owners, and the computation center people
were colleagues who traded code back and forth. When I was a freshman in 1961, we used
FORTRAN in the elementary course (FORTRAN II was brand new then), but by the time [ was
a sophomore, MIT had installed Michigan's MAD language, written by Graham, Arden, and
Galler, and was using that in most places that a compiler language was needed, especially
computer courses. MAD was descended from ALGOL 58: it had block structure and a fast
compiler, and if your compilation failed, the compiler used to print out a line printer portrait of
Alfred E. Neumann. (MIT took that out to save paper.) Mike Alexander says, "MAD was first
deyeloped about 1959 or 1960 on a 704, a machine which makes the 7094 look very powerful
indeed." MAD ran under UMES, the University of Michigan Executive System, derived from a
1959 GM Research Center executive for the IBM 701 that was one of the first operating
systems7uuuuu9u.

Part of the Michigan/MAD code was a replacement for the standard FORTRAN output formatter
routine, (IOH). (Programs written in FAP (FORTRAN Assembly Program, the 7094
assembler) could use special characters, such as parentheses, in external names. 1/O library
routines were often given names that FORTRAN and MAD programs could not generate, to
ayvoid name conflicts.) The MIT/Michigan version of (IOH) supported additional format codes
used by the MAD language, and had other internal improvements over the IBM version. One
change was to use the extra index registers that the 7094 had and the 7090 didn't. And buried
deep in the code, there was an instruction to save the contents of X5, with the comment,
SOMEBODY HAS TO SAVE IT, SAYS BOB CRABTREE. Noel Morris and I created
the Bob Crabtree Society, open to people who knew where that comment was and what it did.

The IBM 7094 and CTSS (from http:/www.multicians.org/thvv/7094.html?1)

Tom Van Vieck

MICHIGAN

The 7094

In the mid-1960s, the 7094 was one of the biggest, fastest machines available, able to add
floating numbers at a speed of about 0.35 MIPS. A standard 7094 had 32K 36-bit words of
memory. Its data channels could access memory and run simple channzl programs to do /O
once started by the CPU, and the channels could cause a CPU interrupt when the /O finished.
They cost about $3.5 million. Paul Pierce's collection includes a real 709 and 7094.

' "MTS didn't require you to be very

Coming together is a beginning, | technical in order to use it; the
staying together is progress, and | user interface shielded us from the
Working|_ together: lis = success. | techno-wizardry ~ behind the
~Henry Ford system," said Anderson. This is
one of the reasons it grew to have

SO many users."
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Everything that is really great and
Inspiring is  created by the
individual who can Jabor in
freedom.

—Albert Einstein

Alan G. Merten
President
Fairfax, Virginia 22030-4444

Office:  (703) 893-8700

George Mason University ) e

July 26, 2004
Dr. Robert Bartels

Dear Bob,

It is a privilege to mark the 45™ anniversary of the Computer Center and to honor you. Iam sorry
that [ will not be able to join you for the celebration as I will be on a yearly trek to the floor of the
Grand Canyon. [t is a good place for a university president to hide!

My fondest memories of you are the perspective and balance that you brought to computing at
Michigan in those important formative years. You had the ability to focus simultaneously on the
needs of the user community and on the needs of the evolvin g Computing Center. I was fortunate
to observe you and learn from you first when I was an assistant professor in' Engineering and'then
when [ was in the Business School.

Relatively early in my Business School career you made possible what was probably one of the
first distributed computing environments in a university. I'received an offer from a major software
supplier to install a mainframe and their software in the Business School. Following discussions
with you on the pros and cons of this solution, you convinced me that the best alternative was for
the Computing Center to establish a workstation lab in the Business School. My major
contribution to this solution was to take your advice!

Thank you for all that you have done for me and for many others,

Sincerely,

Alan G. Merten

AGM/mm




UNIVERSITY OF MICHIGAN BUSINESS SCHOOL

Dick A. Leaso
Fred M. Taylor Endowed Distinguished Professor of Stalistics, Emeritus
701 Tappan Street * Ann Arbor, Michigan 48109-1234

9 August 2004

Dear Bob:

President Coleman’s letter reminding me of the 45th anniversary of the establishment of the U-M
Computing Center brought back many fond memories. All of your colleagues thank you and congratulate
you on your leadership in the development of the Center to a position of international excellence. 1am
proud to have known you during this period and to recognize the impact your efforts had on my own
career.

Enclosed is an IBM punch card that might give you a good laugh. It is a reminder as to how far the
computer has come, and the impact it has made on research, education, business and government. Our
lives are touched daily and I marvel at the technical accomplishments over 4.5 decades. In my own arca
of study, the computer and the development of many software programs dramatically changed what we
could do in research and teaching. Some statistical techniques that took hours of calculations now can be
solved in microseconds, and with better reliability. 1 cannot tell you how much of an impact that the
availability of a resource like the center had on my own career and development. For that, | am most
grateful to you and your collcagues® dedicated work over the developmental years at the U-M. Thanks,
seems inadequate, but it is the best way I know for expressing my gratitude.

Yesterday, | recalled the exciting winter frip we made to the Flint campus to discuss with the faculty and
administration their computing needs for the future. US #23 was icy and slippery but your little car held
the course diligently. Apparently, your sound advice was well taken as the Flint Campus has thrived!

{ retirement, and | assume that you have enjoyed your own retircment, as you

1 have enjoyed 20 years ol
the best in the years ahead and may

refleet on the many memorics you must have. My wife and | wish you
time be as good to you as you were to the University of Michigan.

I wish you continued success and good luck. May you and your many friends enjoy the mu.ch—dcscrvcd
reception in your honor on September 10.  Some times these “non-taxable” benefits provide the best

memories. Enjoy.

Sincerely,

C Do

Dick A. Leabo
5065 Vivienda Way
Sarasota, FL 34235-1840

\-f ,‘I'r}:‘ Professor Robert C. F. Bartels
— University of Michigan
Ann Arbor, Michigan 48109

Ann Arbor 7349757197 Internet dicabo@AOLcom Sarasots, FL 94137160643



Opportunity is missed by most
people because it comes dressed
in overalls and looks like work.
—-Thomas Edison

Bernard A. Galler
1056 Ferdon Road
Ann Arbor, Ml 48104
734-668-8152
galler@umich.edu

September 10, 2004

Dear Bob,

Enid and | want to thank you for the wonderful leacership you gave all of
us at the Computing Center for so many years. As with so many others, my
personal career was made possible, and enhanced, by the mentoring you
provided, and by the opportunity you gave me and the others to do our best
work.

The Computing Center was a perfect laboratory in which to try new ideas,
provided, of course, that we created the best possible environment for users of
the campus academic computer. You led us, but you didn't get in the way. In
the process, you transformed your own career from research mathematician to
the greatest manager and administrator we could have hoped for.

| am honored to recall the day we were together on the grounds of the
University of Wisconsin in Madison. We had gone there for some kind of short
course, probably on Numerical Analysis. It must have bezn in the summer of
1959, since you had just been asked to take on the leadership of the new
Computing Center that was planned for August, 1959. You were agonizing over
the effect it would have on your own career, and on the many questions that
remained as to the organization of such a center. In the end, you decided to
take it on, and | treasure the memory of our candid conversation that day. If |
recall correctly, we heard Segovia play his guitar that night, a fitting
celebration.

Our friendship with you and Virginia has lasted all these years, and we feel
very close to both of you. It is a pleasure to have had a hand in this celebration
honoring you. Our very best wishes.

Sincerely,
1

-_

ernard A. Galler




Professor Bartels,

In 1960, few people used or understood computers. Not only did you understand
computers, you had a vision to help others develop a working knowledge, understanding,
and acceptance of computers. Your vision was to establish a facility where students,
faculty, and researchers could have easy access to a computer system and learn about
computers and how to use them. With your direction, this vision became a reality in the
University of Michigan Computing Center.

I am one of the students that learned about computers in 1960. In fact, the learning was
much easier in 1960 than today since there were only two courses—Math 73 which was
an introduction to computers and Math 173 which covered everything else from circuit
design to compliers.

Even though I studied Mechanical Engineering at Michigan and later at Stanford, I have
spent most of my adult life working with computers in one way or another. On the one
hand, I am now retired and using a PC to help write this note; on the other, I served as the
principle investigator for the feasibility of porting the software that supports the US en
route air traffic process from an aging computer system to new computer system.

I have always been grateful for the opportunity to learn about computers at the University
of Michigan and to benefit from your vision. Many thanks and best wishes for many new
adventures.

Alfred B. Cocanower, PhD

From: Bill McKeachie <billmck@umich.edu>
Date: August 4, 2004 11:29:19 AM EDT

To: bartels.reception@umich.edu
Subject: Congratulations

Dear Bob,

| am delighted that you are being honored and sorry that | cannot attend.
| have a meeting in Washington on the 10th.

You were a fine colleague and very helpful as | first began to get
acquainted with computers. | well remember punching cards and putting them
into the computer in the Rackham basement. I'm glad that those days are
gone, but | miss you and other friends | made during those years.

Best wishes!
Bill McKeachie




From: "Martin Raim"
Date: August 18, 200
To: bartels,re
Subject: Mem

<martinaraim@hotmail.com>
4 5:29:43 py EDT
ceprion@umich.edu

ory hook contribution

Dear Dr Bartels

Martin Raim, here,

usands of satjsfi
us and to the extr

ed users, A lot of it was due to Mike

aordinary work environment created by yoy
and your senjor team,

With Warmest regards,

Marty Rajm
Paris, France
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CORNELL UNIVERSITY

FRANK H, T. RHODES

PRESTDENT EMERITLS

According to Bob Pames, architect
of the Confer system, "MTS was
our system; it belonged to the
University, not to a corporation."

Gary Pirkola, architect of the MT . Sty rwd
filesharing system, stressed, "Wse =

had the opportunity to work on

problems that weren't being solved é—tm-

B anywhere else, and Dr. Bartels

|8l ocaveus the flexibility and freedom

to just go ahead and do it"

3104 SNEE HALI I L - . ey
HACA, NEW YORK 14853-1504 TEL (607) 2556233 FAX (607) 2
447810 i} 0




Said Pirkola, "His managerial and
administrative style of letting his
technical people just do their jobs
was in large part responsible for
not only attracting, but also
retaining many of the people who
made MTS the success that it

Ala
nB, Marcovitz and Eg,

1
7" ‘S.-Chweppe
Some [people] succeed by what
they know; some by what they do:
and a few by what they are.

~Elbert Hubbard
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Jeffrey C. O
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1310 Fountain
Ann Arbor, Michigan 48103
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| came to the Uriversity of Michigan in 1964 as a gradute student , atit could be like to work for a good mansger, - C"oCrU
with no intention of working for the Computing Center, However, by | Many years later in 1986 =

the end of the first semester | was bored silly and the Computing  Job working for Jim § afer you had retired as CC Directo

Center looked like it might be an interesting place £ Mok staited  book for me [ will i sgmeind Dave Rodgers at ArborTe Bl s
working in January 1965 at a temporary job and didn't leave for over proud and | ’ still consider you one of my boys." ext, you wrote in a memory

honored to have been one or your Y o s T was then and am still very

30 years. | was very fortunate to stumble, almost by accident, into | it

such a wonderful place to work. |

the environment that you had created at the

Computing Center was special. You had brought together a group of Sincerely
very bright people and created an atmosphere where they could
concentrate on their work with a minimum of distraction. You were a
master at finding good people and then getting out of their way so
the could do interesting things. Although you kept a low profile, you
always knew what was going on in all parts of the Computing Center,
and if we got off course, you would gently nudge us back in the right
direction while leaving us alone most of the time.

| quickly discovered that

The late 60s and 70s were a very interesting time to be in the
computing business and the Computing Center was as good as any
place in the world to be at that time. Many of the technologies that
people take for granted today, such as the Internet, virtual memary,
interactive computing, etc., were being invented then and the
‘Computing Center was very much involved in this. | feel very fortunate |
to have been able to participate in this revolution. | used to say that | |
liked my work so much that | would do it for free, but fortunately you

never knew that.

Lourtesy Dave Mgl



Prof. Robert Bartels

" " i open door f :
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Dear Bab,

My hearty congratulations to you on this celebration of the 45th anniversary
of the establishment of our U. of M. Computing Center under your direction.

| wish | could be there in person to see you again and to recall with you
some of those early days, but I'm deeply sorry that somehow this great party
falls on the only weekend this year on which | will be away from Ann Arbor.

| have many wonderful memaries of your leadership in getting computing
established at the University, of the succession of IBM machines, of sitting
around a big conference table with Cuthbert Hurd and the IBM people to
discusss the acquisition of one of the early machines, and then of the move to
the new Computing Center building where you presided quietly over that
wonderful establishment. Your guidance helped make The University of
Michigan one of the leaders in computing.

'!Ne all owe deep thanks to you, Bob, for your partin making computers
available to the entire Unversity community.

Warmly yours - -

Norm

Morman R. Scoft
Professor Emeritus
Elec. Engrg & Comp. Scl.

==




1 first became associated with computing at Michigan in 1967 when, as a graduate student, [ was
hired to work on the Cancomp Project and then subsequently on the development of the MTS
system for the then new IBM System/360 model 67. Over the next few years, | worked with
many people at the Computing Center, many of whom [ still know and admire, as we continued
to develop and operate the fledgling MTS system.

My recollection of those early computing times is largely one of excitement and hard work with
little thought (at least by me) to whether the fairly monumental task we had undertaken was

realistic or rational. Somehow the physical and intellectual environment and computing
resources had been put in place and so it was a natural for us to just get on with it and not think

much about where it was all heading.

Now, in hindsight, | can see very clearly that the environment in which we flourished was mainly
the creation of Bob Bartels, the soft-spoken, gently guiding hand who not only found the
financial resources, convinced the administration that what we were doing made at least a little
sense, but also managed to find, hire, and manage several dozen staff programmers, many of
whom were not the least bit shy in asserting their views. Yet, to a person, we all knew that *Dr.
Bartels™ was the Computing Center, the person to whom we were all indebted, the leader that
Rolf A Deininger

made it all work somehow.
3063 Overridge Drive

I am personally indebted to Bob for giving me a chance, serving as a model, making me ask Ann Arbor, MI 48104
myself over the years, what would Dr. Bartels have done in this situation, and just being there as 734-973-0547

a image for how to run an organization with integrity and humility. Thank you, Bob. rad@umich.edu
September 10, 2004

Scott Gerstenberger

Dear Bob,

A long time has passed since I served with you on the Executive
Committee of the Computing Center ...too many years ago.

showed us their unfinished product, like with many configurations. Our vote
as many times “thank you”, but no taking. It would have been a round egg in

a matrix of squares.

Or the time you came over to our place and saw the on-line display of a

“linear programming” module that you admired. You would duplicatg it
with minimal time. It took resources, but you prevailed and our connection

to Dartmouth vanished. oy

But [ remember that trip to the Burroughs executive office where they .
ey

There were many such searches — but YOU prevailed. 'I am most
grateful to you and your leadership and for all you did for us. This has taken
us many years and [ am happy for you. Congratulations and all my very best

wishes to you and your family.

Sincerely yours,

Rolf A. Deininger
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The Golden Age of MTS

It's hard now to realize what a revolutionary innovation MTS was less than
twenty-five years ago. It began as a way to let the Computing Center use its brand-new
IBM System/360 mainframe as quickly as possible.

T he System/360 was as big a break-through in its day as the PC was in the
1980’s — eight times more powerful than previous mainframes. But the machine was so
advanced, and IBM so eager to get it on the market, that the mainframe arrived in Ann
Arbor without an operating system. Instead of waiting for IBM's software designers to
catch uip, U-M computer experts triumphantly introduced their own operating system,

MTS.

Before MTS, only technicians had direct access to U-M’s computers. The
handful of professors who used the Computing Center at all had to prepare their programs
in advance, hand them over to the technicians to run, and return later to pick up the
results. MTS upended that. It was designed to allow thousands of users to access the
computer simultaneously, tapping directly into its power from remote terminals. g

IBM eventually produced its own operating system for the System/360, but the i

Computing Center elected to stay with MTS. Dave Mills courtesy Dave Mill

-- from “ITD at the Crossroads,” by Ami Walsh, The Ann Arbor Observer, November 1992
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COLLEGE OF ENGINEE RING

w4 HOHL X W BU TLDING

X0 Ilh\\\',\?l)

ANN ARBOR MICHIGAN SN
N7 FAX: 313 TR

10 September 2004

Internet: uilkes@umich.edu

Prof. R.-C.E. Bartels

401 West Oakbrook Drive
Ann Arbor, MI 48103
Phone: 734-662 7420

Dear Bob:

As we mark the 45th anniversary of the founding of the University
of Michigan Computing Center in 1959, 1 congratulate and thank
you for all the work that you did to make it s0 successful during
your tenure as its first director. You should be proud of your record
in creating & climate that allowed many individuals to develop their
mlcms--—mmd hence the U-M computing system—10 the fullest, and
for making sure (within budget constraints—you costed everything
down to the last penny) that we always had the latest equipment. 1
recall in 1956 the IBM 650 (before the Computing Center officially
started), and then there was a whole host of IBM machines—the
IBM 704, 709 and its transistorized successor the 7000, and then
the 360/67 with its two central processors. There were more of
course _Amdahls T believe for the rest of your tenure 85 director.

Pawl Jarcnekl

Brice Carnahan and Robert Bartels, 7 Oct. 2000

Do you remember the time when Brice Carnahan and 1 were teaching Our freshman
engineering dig‘\lul-computing course, in the late 1970s. We were discussing file wuunmul-s
such as $CREATE, $EMPTY, and $DESTROY, and how MTS would reply DONE after each. We
had also umplmsized to our students how fool—pmn[ MTS was. But \hvn{ -nnc of our stu-
dents tried his luck with SDESTRD‘[ +«FORTRAN, and was s\.stmm(k‘d when M TS also returned

1
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How did we get from there to here?
We have to look back to make it more clear.
The wise planned a party to honor a man
Just cake and cookies was the original plan.

Invites were sent, the responses gave hope
As letters emerged from each envelope.

A picture developed explaining a road

A journey long needing to be retold.

Great things can happen when all is in place
First came the need, add a leader with grace,

The crew that joined in left no space for defeat.
This combination might never repeat.

A daring purchase was a mainframe they say
With no system arriving day after day
When waiting became an unbearable bore,
The willing arrived, and the rest is now lore.

The system they built blew inertia away
Groundbreaking creators is now what they say.

But it was the 60’s, so who really knew?

Of course the work they produced has given a clue.

Taking great risks and believing you can
They were directed by a unique, gentle man.

He supported brilliance by managing the load
Obstacles were removed that could damage a road.

The names in this book contributed their time
The people he drew put careers on the line.

They’ve helped focus why the traveling went well.
It was the driving force of Dr. Bartels.

The Road
Written for Dr. Bartels
By Carol Pirkola

9-10-04






September 13. 2004

Bernard A. Galler
1056 Ferdon Road
Ann Arbor, MI 48104

Dear Bernie and Enid:

I am really impressed by the work that you both have shared in the
prel!)aration and management of the informational meeting for the commemoration of the
45" anniversary of the Computing Center. I thank you for honors which have been
credited to me and the staff of the Center for the services to the University and the
outstanding recognition it had received among the universities in our country and abroad,

My thanks extends to the contributions made by your committee. Please inform
them of my thanks. I will make a special effort to thank Gary and Carol Pirkola for their
contributions in making it a memorable part of my academic career and for their attention
to my welfare during the meeting.

I reviewed again the book containing the many letters from faculty and colleagues
wishing me a happy and healthful retirement. The names of Bernard and Enid Galler
again appear as the instigators and managers of that memorable occasion.

Thank you again for the many thoughtful plans to honor me personally.

To very dear friends and colleagues,

Dol
Bob Bartels
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RECORD For Foculty and Staff of the University of Michigan

Updated 10:00 AM November 13, 2006

Obituary
Robert Bartels

Robert Bartels, a professor emeritus of mathematics at the University and retired
director of the U-M Computing Center, died Sept. 9 in his sleep at the Swan Creek
Retirement Village in Toledo, Ohio.

Born the second of three sons to German immigrant parents in New York, he grew up in
Brooklyn and rural New York. His mother's desire that her children should be educated
led to the three brothers each earning a bachelor's degree; his was in engineering.

Bartels' training enabled him to find a position as a junior
technician with Bell Telephone Laboratories in New Jersey, a
prize of some consequence during the Depression. When
Bell instituted a program of educational support that offered
people of his rank the opportunity to return to college and
earn a postgraduate degree, he entered the graduate
program in electrical engineering at the University of
Wisconsin in Madison.

Colleagues say that unfortunately for Bell, Bartels dropped
Courtesy Department of into a mathematics lecture one day on the advice of a
Mathematics friend, became interested in what he saw and changed his
major. In 1938 he earned a doctoral degree in mathematics,
married Virginia Terwilliger and accepted his first academic position at U-M.

From that year until the summer of 2006, with a timeout in World War II to work on
research with the Navy in Washington, D.C., he was a resident of Ann Arbor and a
professor of mathematics with the University.

In late 1958, when U-M planned to move its small computer operation off campus and
discontinue general computer access to students and faculty, Bartels embarked on a
successful campaign to reverse this decision and to establish a viable central computing
facility to support teaching, research and administration. He became the Computing
Center's first director in 1959 and remained at its helm until retiring in 1978.

During that time he actively promoted the University's development of computer science
education and research. Colleagues say important advances in programming languages
and operating systems were nurtured in the computing environment he established.

Bartels also was responsible for organizing a series of short courses and lectures during
a 15-year period with the U-M Engineering Summer Conferences in the late 1950s and
early '60s that encouraged some important early developments in the theory and
software for computer mathematics.

Upon retirement, he and his wife took up an interest in American art glass. Friends say
during the course of the next 20 years they established an impressive private glass
collection, guided by the considerable historical knowledge of American art glass they
acquired.

6/29/10 4:54 PM
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Bartels is survived by his wife and sons Richard (Renate) Bartels and Albert (Jacqueline)
Bartels; grandchildren, Robert, Adrienne and Ainslee; great-grandchildren, Ziggy, Ansel
and Isabel; and by numerous nieces and nephews.

—Submitted by Suzanne Rogers, Department of Mathematics

The Regents of the University of Michigan

20f2 6/29/10 4:54 PM



Notes

Page 7 photo at lower right: Bruce Arden standing in front of a line printer at the North
University Building (NUB).

Page 8 photo at lower left: Professor Bernie Galler (r) standing in front of the IBM 704
computer in the North University Building talking to several unidentified individuals.

Page 9 photo at upper left: Dave Flower on the 2™ floor of the Computing Center
Building on North Campus leaning on a teletype next to a DEC PDP-8.

Page 9 photo at upper right: Mike Alexander sitting in front of the console for the IBM
360/67 computer at the North University Building.

Page 9 photo center left: DEC PDP-8 on the 2" floor of the Computing Center Building
on North Campus.

Page 9 photo at lower left: IBM disk drives on the 2™ floor of the Computing Center
Building on North Campus. Photo is reversed.

Page 9 photo at lower right: Dr. R. C. F. Bartels, Director of the Computing Center.

Page 12 photo at middle right: Dr. Bartels standing in front of a SOL microprocessor
computer that was given to him as a gift by his friends and the staff of the Computing
Center when he retired in 1977.

Page 15 photo: A view looking south shows horses in front of the old University Plant
Building to which the university stables were attached. This building became the North
University Building and home to the Computing Center.

Page 16 photo at left: A view looking north showing the steps leading down to the
Computing Center at the North University Building.

Page 16 photo at right: A stock photo of the inside of an Amdahl 470v/6 computer. The
University’s 470v/6 (serial number 2) was installed on the 3" floor of the Computing
Center on North Campus.

Page 19 upper photo: Machine room at the North University Building (NUB) with raised
floor tiles removed showing computing cables during the Computing Center’s move from
the NUB on Main Campus to the new Computing Center Building on North Campus. The
space in the North University Building became a remote batch station and terminal room
named NUBS (North University Building Station).

Page 21 photo: Stock photo of the system console for an Amdahl 470v/6. The actual
computer, main storage, and I/O channels are not shown.



Page 31: Bob Brill was a programmer on the staff of the Computing Center responsible
for *TAXIR, a taxonomic database management system.

Page 35: Bill McKeachie was a Professor of Psychology at UM.

Page 36: Carol Finerman was the wife of Aaron Finerman, the second Director of the
Computing Center.

Page 39: Frank Rhodes was a UM professor and Dean of the UM’s College of Literature
Science and the Arts before he left Michigan o become president of Cornell University.

Page 40: MAD was the acronym for the Michigan Algorithm Decoder, a programming
language and compiler developed at UM for use on the IBM 704 and 7090 computers.

Page 41: Al Emery was the long time Deputy Director of the Computing Center.

Page 42: Gary Pirkola was a senior member of the Computing Center’s programming
staff and eventually an Associate Director.

Page 43: George Helffrich was a programmer at the Computing Center until he left to
become a Professor of Geology at the University of Bristol, England. Bill Joy was a
student employee at the Computing Center until he left to study computer science at the
University of California Burkley, develop BSD UNIX and co-found Sun Microsystems.
It was Gary Pirkola who put Bill to work on benchmarking projects.

Page 44: Mike Alexander was the senior programmer at the Computing Center and chief
designer together with Don Boettner of MTS. Jeff Ogden was a programmer and
eventually Associate Director at the Computing Center and “one of Dr. Bartels’ boys”™.

Page 45: Norm Scott was Professor of Electrical Engineering and Computer Science at
UM. Bruce Arden was one of the first staff members at the Computing Center and
eventually an Associate Director. Bruce was involved in the design and development of
the MAD language and compiler, virtual memory architecture, and the early design and
development of MTS. The photo of the DEC PDP-8 and the Teddy Bear is at the
Computing Center on North Campus.

Page 46: Scott Gerstenberger was a senior programmer and eventually Associate Director
at the Computing Center. Rolf Deininger was Professor of Environmental Health
Sciences at the UM School of Public Health. The photo at the lower left is of disk drives
on the 2" floor of the Computing Center on North Campus (photo reversed).

Page 47 photos left to right: Mike Alexander with a jacket and tie, Mike again, without
the jacket and tie, and Don Boettner.

Page 48: Dave Mills was chief architect of the PDP-8 Data Concentrator ,a channel
attached front end processor for connecting terminals to MTS. Dave Flower was manager



of the electronics shop at the Computing Center for many years. The picture of Dave
leaning on a teletype was taken on the 2™ floor of the Computing Center Building on
North Campus. The photo in the lower right is Professor Bernie Galler standing in front
of the IBM 704 at the North University Building.

Page 49: D. J. Lewis was a professor and chair of the Department of Mathematics at UM.

Page 50: Greg Marks was a computing manager at the Institute for Social Research (ISR)
and eventually Special Assistant for Computing to the Vice-President for Academic
Affairs and Deputy Vice-Provost for Information Technology.

Page 51: Cleve Moler was a professor of Mathematics at UM and later founder,
chairman, and chief scientist at The MathWorks.. Jack DiGiuseppe was an engineer
involved with data communication and network hardware and software at the Computing
Center.

Page 53: Jim Sterken was a programmer at the Computing Center who went on to co-
found the Ann Arbor based Arbortext software development company.

Page 53: Jim Wilks was Professor of Chemical Engineering and author (with Professor
Brice Carnahan) of the textbook, Digital computing, FORTRAN 1V, WATFIV, and MTS
(with *FTN and *WATFIV).

Page 55: The drawing is from the cover of a A Faster Cratchit: The History of Computing
at Michigan, 1976, in the UM Research News

Page 56: The center photo is a stock photo of someone that never worked at the
University of Michigan. The photo in the upper right is Dr. Bartels.

Page 57: The Road was written for Dr. Bartels by Carol Pirkola, Gary Pirkola’s wife and
a member of the committee that organized the reception honoring Dr. Bartels. Carol was
heavily involved in the creation of the memory book.
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