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today

* reading quiz online

* lecture — from the first computers to supercomputers
+ a personal detour on Stardent graphics supercomputer workstation

* review of v0.2 syllabus

* group project planning

Can’ t get enough computer history? Watch 1992 PBS 5-part video series:

The machine that changed the world

http://video.google.com/videoplay?’docid=-792702165365154 |1 860#




birth of the ENIAC

* Maryland Ballistics Research Lab uses
Moore School “female computers”

* Eckert + Mauchly design, 42

* Goldstine secures Army funds, 43
~$400k (18,000 vacuum tubes!)

* von Neumann’ s insight, 44:
use memory for data and instructions
brogramming is born!

* binary storage + arithmetic, ‘45

Source Undetermined

* EDVAC report by von Neumann,
June 45 creates tensions with engineers
Eckert + Mauchly

* Nov 1945: ENIAC turns on!
50x30x8 feet, ~ 150 kilowatts

| @ [pD-Gov__ |

Top Secret Rosies

Image of Top Secret Rosies scene removed.

| © [po-Gov_|

Please see copyright
information on Slide 21

Los Alamos wartime badge
photo: John von Neumann

Image of Movietone newsreel removed.



computing goes commercial

* Eckert + Mauchly start Electronic Control Co.
Census Bureau first customer 46

* UNIVAC = UNIVersal Automatic Computer

first use of magnetic tape storage
(replaced punch cards)
~$300k price lost money KGRI rogeof UNIVAC o

* 1948: venture capital from American Totalisator

* early 1950: EMCC approaches IBM
does not impress Tom Watson Sr./Jr.

* late 1950: Remington Rand buys EMCC

m Quote from the book, Grace Hopper and the

P

*Nov 1952: UNIVAC calls presidential election! reerion ot fematon Age
calls Eisenhower @8:30pm, against prior polls
accurate to 4 in final electoral vote count



IBM establishes mainframe computing

* Initially resisted ‘general purpose’ computing

*1953: Model 650, ~200k

magnetic drum calculator
clever eduction marketing

*1953: Model 1401, ~150k
high-speed printer (600 lines/min)
12,000 systems produced!

* early 1960’s: System/360
first computing ‘line’ with standard
software systems
1964: Honeywell 200 threat forces
early release of full line-up

$500M research cost

System/360 = “The computer that
IBM made, that made IBM”

[« EZZ3 ArnoldReinhold, Wikimedia Commons



Model 1401: Big and Blue!

Please see original image of Model 1401 at pages 12-13
of http://www.computerhistory.org/core/pdf/ibm 1401.pdf




1970's: dethrone IBM

*late 1950 s: first time-sharing
computers at MIT, Dartmouth

* 1964: BASIC computer language

Please see original image of Dartmouth computers at
http://histoire.info.online.fr/images/dtss.jpeg

* mid-60’ s: utopian visions of
utility computing

— but software not up to task

(poor concurrency) and

— integrated circuits brought

hardware costs down

Paul Baran Rand Corp.



France's 80’s information utility service: minitel

Please see original image and article of minitel at
http://www.wired.com/science/discoveries/news/2001/04/42943#




Digital Equipment Corp PDP series
* PDP = Programmed Data Processor
PDP-I: $125k in 1960

Series ran into the 1990’s

* mid-1960’s: popular time-sharing

system

PDP-10, $500k
* precursor to successful VAX line of
1980’s

virtual memory: disk as memory
extension

VAX-II/780 (1977) — one MIPS

(million instructions per second)

[cOECZ=IM Stefan_Kogl, Wikimedia Commons



supercomputers and supercomputing

* terms first used in 1960’ s

* top end of compute power

distribution (measured in flop’s,
MIP’ s)

* supercomputer = a single ‘machine’
- tightly-networked processors ok

- loosely-networked processors (e.g.
SETI@home) not so much

Graham, S., et al. Getting Up to Speed: The Future of Supercomputing (2004), pg 20.

* more than just fast cpu is required
- applications software

- storage devices

- programming support (high-level
languages, compilers, training)



supercomputing: early history

* note log-linear axes imply

exponential growth

Power(time) ~ etme

Source Undetermined



dramatic cost/performance reduction

Source Undetermined



supercomputing flavors

* capability computing
— explore new problems or expose new realms of solution
(e.g., finer resolution or add new physical processes to a simulation)

* capacity computing
— construct solutions in “bulk’, typically following capability phase
(e.g., parametric studies of processes in a simulation)

* cpu design flavors
— serial (pre-1970’ s) : one processor does it all

— vector (1970"s-90° s) : multiple computations per clock cycle
— parallel (late 80" s-) : link many (multi-core) processors over network

— gpu/cell hybrid (2000’ s-) : parallel with special processor assist



the Stardent Titan!

* late 80’s graphics supercomputer workstation

Image of Biere Titan poster removed.

Please see original image of the Stardent Titan at Please see original image of the Stardent Titan at
http://www.computerhistory.org/collections/accession/X1570.98A http://ricm.museum.com/collections/ardent/ardent.html




Stardent Titan: a “vector supercomputer

Source Undetermined

Source Undetermined



Stardent Titan: a graphics workstation

Source Undetermined



AVS on ~1998 HP 735 workstation

D UIneEd Source Undetermined
Renderings of galaxy cluster temperatures within a thin slice of simulated sky in two

different cosmological models: dark matter—dominated (left) and vacuum energy—
dominated (right). The virtual Milky Way (i.e., here and now) is located at the near corner
of each image, and the depth is approx. 10 billion light-years (redshift, z~1). The color
scale is the thermal energy of each cluster, KT, in kilo-electron volts. From ~2000.



published version of the previous slide

Fi6. 6. Maps of clusters in 907 x 37 slices extending to z = 1.25, derived from the octant sky surveys of the 7CDM (/eft) and ACDM (right) models. Sym-
bols shows clusters of different masses: AMa /M. > 10" (open circles), € 10M5—10'* (stars), and € 10*—10'*5 (dots). Numbers of clusters in these mass
rangesare 1, 50, and 1071 (+CDM) and 3, 185, and 2896 (ACDM). [See the electronic edition of the Journal for a color version of this figure.)

| © [PD-INEL |

Evrard et al. "Galaxy Clusters in Hubble Volume Simulations: Cosmological
Constraints from Sky Survey Populations," The Astrophysical Journal, 573: 7-36.



Additional Source Information
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Slide 3: Ryan Somma, Flickr, http://www.flickr.com/photos/ideonexus/5175413223/in/set-72157625264885775/, CC: BY 2.0, http://creativecommons.org/licenses/by/2.0/deed.en

Slide 5, Image 1 (top): Image of Top Secret Rosies scene removed.
Slide 5, Image 2 (middle, left): Source Undetermined
Slide 5, Image 3 (middle, right): Los Alamos National Laboratory, http://www.lanl.gov/history/wartime/staff.shtml

"Unless otherwise indicated, this information has been authored by an employee or employees of the Los Alamos National Security, LLC (LANS), operator of the Los Alamos
National Laboratory under Contract No. DE-AC52-06NA25396 with the U.S. Department of Energy. The U.S. Government has rights to use, reproduce, and distribute this information.The
public may copy and use this information without charge, provided that this Notice and any statement of authorship are reproduced on all copies. Neither the Government nor LANS makes
any warranty, express or implied, or assumes any liability or responsibility for the use of this information.”
Slide 5, Image 4 (bottom, left): United States Federal Government
Slide 5, Image 5 (bottom, right): Image of Movietone newsreel removed.

Slide 6, Image 1 (top): Image of UNIVAC logo.
Slide 6, Image 2 (bottom): Quote from the book, Grace Hopper and the Invention of the Information Age, by Kurt Beyer (2009), pg. 201.

Slide 7, Image 1 (top): Quote regarding IBM and Model 650 removed.
Slide 7, Image 2 (bottom): ArnoldReinhold , "IBM System 360/65 Operator's Panel" Wikimedia Commons, http://en.wikipedia.org/wiki/File:IBM360-65-1.corestore.jpg, CC: BY-SA
3.0, http://creativecommons.org/licenses/by-sa/3.0/deed.en

Slide 8, Image 1 (left): United States Federal Government
Slide 8, Image 2 (right): Please see original image of Model 1401 at pages 12-13 of http://www.computerhistory.org/core/pdf/ibm_1401.pdf

Slide 9, Image 1 (top): Please see original image of Dartmouth computers at http://histoire.info.online.fr/images/dtss.jpeg
Slide 9, Image 2 (middle): Quote regarding BASIC.
Slide 9, Image 3 (bottom): Paul Baran Rand Corp.

Slide 10: Please see original image and article of minitel at http://www.wired.com/science/discoveries/news/2001/04/42943#

Slide 11: Stefan_Kogl, "PDP-11-40," Wikimedia Commons, http://en.wikipedia.org/wiki/File:Pdp-11-40.jpg, CC: BY-NC-SA 3.0,
http://creativecommons.org/licenses/by-sa/3.0/deed.en

Slide 12: Graham, S., et al. Getting Up to Speed: The Future of Supercomputing (2004), pg 20.
Slide 13: Source Undetermined
Slide 14: Source Undetermined

Slide 16, Image 1 (top): Image of Biere Titan poster removed.
Slide 16, Image 2 (bottom, left): Please see original image of the Stardent Titan at http://www.computerhistory.org/collections/accession/X1570.98A
Slide 16, Image 3 (bottom, right): Please see original image of the Stardent Titan at http://ricm.museum.com/collections/ardent/ardent.htm|

Slide 17 (both images): Source Undetermined
Slide 18: Source Undetermined
Slide 19 (both images): Source Undetermined

Slide 20 (all images): Evrard et al. "Galaxy Clusters in Hubble Volume Simulations: Cosmological Constraints from Sky Survey Populations," The Astrophysical Journal, 573:
7-36.



