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COMPUTERS

1-1890 Automated pu
machine (H Hollerith) used

census; Hollerith's firm merges with
others, becoming IBM in 1924

THE EMERGING AGE OF
INFORMATION TECHNOLOGY

LEGEND
v  Federally funded

- Funded by private
sector

% - Federally funded
P - Funded by private

sector

=> - Ongoing over time

SOFTWARE

tics of signal processing -

plography, telecommunications,
image processing, spoken-language fechnologies

3-1946 Monte Carlo computational estimation method
(S Ulom, J von Neumann)

COMPONENTS

1-1947 Transistor (J Bardeen, W Brattain, W Shockley, Bell
Labs ) - enables compad, solid-state computer circuitry to
replace huge arrays of vacuum tubes

2 - late 405 Core memory (J Forrester, MIT)
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Paul Baran Doug Englebart  JR Licklider Alan Shugort Vincent Cerf Charles Simonfi Seymour Croy Tim Berners-Lee Leonard Adelman
5-1950 Standords Eastern/Western Automatic Computers 14 - 19605 ~> Time-shared systems R&D: virtual memory, 18- 1973 Prototype with mouse, GUI desktop, Ethernet 24 -1981 (BM PC, with Microsoft disk operating system 34- 1992 Multiprocessor Cray (90 hits 1 trillion flops 39-2000 ASCIWhite (IBM SP Power3) at LLNL achieves 7.22
(SEAC, SWAC), electronic stored-program machines, built sharable software, “fuzzy logic," spreadsheet prototype, (Xerox P, 25 -1981 Xerox 8010 Star. “Desktop” GUI, mouse 35- 1994 First "Beowulf" cluster (D Becker, T Sterling,) teraflops
for DaD (National Bureau of Standards) word-processing, MULTICS OS (IR Licklider, others) 19- 1976 Croy-1 vector machine (133 Milops) to LLNL 26 -1982 Silicon Graphics Inc (SGI). Specializes in RISC 36 - 1994 DNA computing demanstrated (Adelman, USC) 40-2001 NSF Lemieux (Compag) ot Pitishurgh

6 - 1951 Eledronic Discrete Variable Automatic Calculator
(EDVAC), stored-program unit (ENIAC team, J von
Neumonn) for Army ballistics calculations

7-1951 Whirlwind computer (MIT) for flight simulation.
Vedorscope graphics display; random-access, magnetic-

~ drum core memory

8-1951 Univac | (ENIAC developers, Remington Rand)
delivered to Cansus Bureau

9 - 1952 1BM 701 (Defense Calcwlator)

10 - 1952 MANIAC 1 built of LANL

11- 1954 IBM 650, for business use

12 - 1956 TX-0, first transistor-based computer (MIT)
13- 1956 LARC (Sperry-Rand) for atomic research

15-1964 (DC 6600 (S Cray, Control Data) begins
supercomputing era with its speed, architecture

16 - 1964 -> IBM 360 series business systems

17-1965 Idea for notebook computer (A Kay, MIT)

6-1960 COBOL “common business-oriented language”
(DoD). G Hopper is primary developer

7-1960s -> Artificial inelligence R&D (spurs cognitive
science, robofics, notural-longuage processing, odaptive
and infelligent systems, human-machine communication,
stientific visualization)

8-1963 Sketchpad graphics system (1 Sutherland, MIT)

9 - mid-60s NASTRAN structural design software

10- 1969 Unix 05 (D Ritchie, K Thompson, Bell Labs)

20 - 1976 Apple | sells as a kit

21 - 1977 Apple Computer Co (S Jobs, S Wozniak). Apple Il
with color grophics in stores

22 - 1977 Microsaft Corp (P Allen, B Gates)

23 - lnte 705 -> Rise of personal computer: MITS Altair,
Rodio Shack TRS-80, Commodore PET and -64, Digital
Research CP/M, others
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4-1951 A-O compiler translates machine languoge into
higher-order code (Grace M. Hopper) )

5-1958 Formula Translation (Fortran), first high-level
programming language (John Backus, IBM)

3-1954 Microwove Amplification by Stimulated Emission'of
Radiation (MASER) (C Townes, Columbia)
4-1956 Mognetic hard disk technology (IBM)

51958 Integroted drcit () Kilby, Texas Instroments, and R ; :

Noyte with G Moore, Fuirchild Semiconductor)

- 1957 ->> Semi-Automatic Ground Environment (SAGE
First large-scale IT communications network. Whirlwind
platforms linked to remote radars in North American
Air Defense System. Innovations: modems, digital
phone-line transmission, system duplexing, software for
real-fime operations; cathode-ray tube (CRT) screen
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6-1963

Moore, Fairchild)
m Access Memory (DRAM)
od-write drive (A Shugart, IBM)

11- 1970 Relational database concept (E Codd, IBM)
12 - 19705 - > Computational complexity R&D (machine

technologies for high-end graphics machines

27 -1982 SUN Microsystems (for Stanford University Network)
(Scatt McNealy, Bill Joy, others)

28 -1982 Cray X-MP, with multiprocessor architedure

29-1984 Apple Maclntosh.

30 - mid-80s -> PC clones: Compag, HP, Dell, etc.

31-1985 NSF university supercomputing centers

32-1985 First distributed-memory porallel platform (Intel).
Developed for ORNL

33-1988 Cray Y-MP installed ot NASA, LANL

37 - 1997 ASCI Red (Intel) delivered fo SNL
38 - 1997 Linux cluster supercomputer (Linux NetworX) to BNL

4

Supercomputing Center, fostest system for U.S, academic
research, attains 6 teraflops

-2002 -> NSF Distributed Terascale Facility inititive

P

states, olgorithms for structured programming, formal
verification, crypotography)
13 - 19705 - > Spoken-language R&D
14 - 19705 Visualization innovations; WYSIWYG (C Simanyi)
15 - 1972 C languoge (D Ritchie, Bell Labs)
16 - mid-70s Prototype relational dotoboses

181883 GNU (for GNU's Not Unix) projec E:nllmun, MIT)
promotes "open-source,” freely shored softwore

19-1985 Microsoft Windows 1.0

20 - mid-80s -> Software engineering metrics R&D

21 - late-80s -> Advanced discovery, data mining R&D

22- 1991 Linux OS (Linus Torvalds, Finnish student)

23 - 19905 - > Software for embedded systems

24 - 19905 -> Digital library technologies

25- 1990s -> Machine learning, intelligent systems R&D
26- 1993 Mosaic Web browser (U lllinois students)

27 - 1994 Java language (Bill Joy, Sun)

2B~ 1994 Netscape (Mosaic developers) free software

29 - 1995-> Globus software for grid computing

30- 1996 Google search engine (Page, Brin, Stanford)

ps world's first multi-site teroscale system
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32-

33-

-2000 -> Next-generation high-end systems and

opplications software for national priority missions
2001 -> Software security, reliobility, robustness, cost-

effectiveness; scientific principles for high-quality software

development

2002 == Middleware - software between applications and

0S that enables distributed computing and systems of
systems

17 - 1976-78 Public-key cryptogrophy techniques

12- 1971 Intel 4004, fistsingle-chip CPU
13 - 1975 -> R&Diin Very Lorge-Scale Integrafed (VLSI)

14-1980 Seogate ST-506, first 5.25" disk drive

15 -early 80s Redundant Arrays of Inexpensive Disks (RAID)
for high-volume data storage (UC-Berkeley)

16.-1984 CD-ROM (Phillips and Sony)

17 -1987 => SEMATECH partnership for US. chip-technology
leadership (Government ond IT industry)

18- early 905 Processorin memory (PIN) technology for

incresing supercomputing speeds
19- 19905 Field Programmable Gate Arroy (FPGA)
ology enabling system reconfiguration on the fly
20 - late 90s -> Quantum superconductor logic; optical,
hybrid, and nono- component technologies for
next-generation high-end processing, storage
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8-1983 U.S. networks adopt TCP/IP standard
9-1986 NSF takes over ARPAnet; networks link in Interngt
10-1986 Internet Domain Name System (DNS, such os .com,
.org, .edu) developed (P Mockapetris, USC)
11-1989 World Wide Web (T Berners-Lee, [CERN]); concepts
include URL, HTML, and HTTP

12 - early 90s -> Optical swilches, routers, multiplexing

13 - early 90s Asynchronous transfer mode (ATM)

14 - 1992 First multicast backbone (Mbone) audio/video

15 - 1994 -> IPv6 design for billions of Net addresses

16 - mid-90's Grid computing concepls

17 - 1995 LDAP network directory protocol (U Michigan)

18- 1999 First end-to-end all-optical network. Transmission
speeds above 1 gigibit p/s (NGI)

19 - 1999 -> Hardware ond software technologies for real-

time, multimedia collaboration across networks
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- 2001 -> Revolutionary concepts for system orchifectures

to increase speeds, portability, and scalability of
supercomputing plotforms
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-2001 -> R&D in next-generation optical technologies,

security, privacy, survivability, hybrid and wireless
networking
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Networking and Information Technology Research and Development

The graphic timeline at left (please fold
out front cover) provides an overview of
the role of Federally funded research in
the history of information technologies in
the United States. The timeline's aim is
to show the developing outlines of the
digital revolution and some societal
indicators of technological
transformation. It is not intended to be
comprehensive.

Four information technology areas are
highlighted by color (computers, software,
components, and networks). Numbered
descriptions of developments in each [T
area, by decade, run across the top, with
Federally funded activities in yellow. Below,
corresponding timelines for each area show
the sequence of these developments.
Arrows indicate impact milestones.
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