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v'Microsoft (Bill Gates and Paul Allen)
v'Apple (Steve Jobs and Steve Wozniak)
v'Google (Larry Page and Sergey Brin)
v'Facebook (Mark Zuckerberg)

v' Amzon.com (Jeff Bezos)

v'HP Company (Bill Hewlett and Dave Packard)
v'Pixar (Edwin Catmull)
v'Cisco (Leonard Bosack and Sandy Lerner)

v'Oracle (Larry Ellison)
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o & [E R} 2% 5% 1995 Brooks Sutherland Report:

v'Every aspect of computing in our lives can trace back its root of basic research

R

v’ Basic research is starting point for advancement without any patent protections
v'Claude Shannon, Boolean logic, information theory, MIT, 1937

v'Len Kleinrock , packet communication, UCLA, 1964

v'Alan Kay, small talk (original concept of object oriented programming), Utah, 1969

v'Bob Metcalfe, Ethernet, Harvard, 1973

v'Bill Joy, BSD Unix, Berkeley 1977
v'D. Patterson, RISC, Berkeley, 1981
v'T. Berners-Lee, WWW, CERN, 1989

v'L. Torvalds, Linux, U. of Helsinki, 1991
v'"Mark Andreessen, Mosaic browser, UIUC, 1994

* HEAL R KIS

»T.J. Watson, IBM Founder: “There is a market for may five computers”, 1943.

» K. Olsen, DEC Founder: “There is no reason anyone would want a computer in

their home”, 1977.
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* New York Times’ top 20 best innovations in last 30 years

(judged by Wharton Business school, Upenn, March 2009)
— (1) Internet, broadband (2) PC and laptop (3) Mobile phone
— (4) e-mail (5) DNA sequencing (6) MRI (¥t 3R 501%)
— (7) Microprocessors (8) Fiber optics (9) office software
— (10) Robotic surgery (11) open source software (12)LED(k %=1 %&)
— (13) Liquid crystal display (14) GPS (=3t £5£) (15) e-commerce
— (16) data compression (17) microfinance(/N4i{E %)

— (18) Solar energy (19) large wind turbines (20) Social networks

A unique and high expectation to Computer Science
Research: it must be relevant to the advancement of the
technology to improve our society

>11
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— New problems are caused by rapid technology updates, such as
Moore’s Law, application demands, and infrastructure cost change

— Many research problems come and go, and some are persistent,
such as performance, security, reliability

— There are a limited number of classical problems in our field.
Knuth says, we have less than 100 general-purpose algorithms

o TFEMIBLFITFTRAR TR 2y o IR SRR T ok
— Many algorithms design are architecture dependent, e.g. O(n)
measures CPU cycles, but performance determines by data

— Many real-world issues can be abstracted into math problems
with unrealistic assumptions to publish papers

— Many important development are engineering oriented, needs

only a few papers.



BREHKZ = FRILEZ KR
o AT AR B RAE U L 72

TTRBATVL R AL

— Each field has its own flagship and leading conferences and

journals, the recognitions come from

reputation and influence

— Most researchers only read papers from these venues

— Number of citations is an indicator of

SN ESELRT

the amount of readerships

— In certain technology based fields, such as systems, architecture,
networking, and databases, top conference papers are
prestigious, highly visible, with 4-5 more reviews in depth, and

low acce ptance rate.

* SCI AT EI ANE FATTHE K H Ax

— An SCI/El entry may not ensure the quality of the journal/conference

— The quality should be judged by the peers in the field

— The impact factor sometimes is field size dependent

»>13



ERE HRZ = KEEZW DR
e Seeking useful theory to layout foundations

— As basic theories are missing or lagging behind, technology
developers can only have ad-hoc and sub-optimal solutions

— A true theory guides us to develop best solutions
* Understanding intrinsic nature of complex problems
— A complex problem is a problem that we do not understand

— “The search for simplicity is the search for a structure within which the
complex become transparent” (R. Gallager, a pioneer of computer networks)

 Examples of influential papers
— Shortest path algorithm, (Dijkstra’s notes, 1959)

— Relational data model, (CACM’70)
— Co-scheduling in distributed systems (ICDCS’82)
— HITS algorithm lays out a foundation for search engine (SODA’98)
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e Systems research has a high potential to directly advance technology

— Solving real problems in core components of system infrastructure
— Creating new system frameworks for low costs and high returns
— Building new systems that responds rapid demands in society

* One more step after research prototypes can make a big difference

— Open source software, Linux, BSD, MySQL, Hadoop, BitTorrent, ...
— Commercial products, RISC CPU, GPU, Yahoo!, VMWare, ...

 Examples of influential papers changing the world
— Ingres/PostgreSQL (TODS,76, most advanced open source database)
— PFHOCIHFEOR, (CHEHLEFH, 81, 90+ %6 (19 N o4 4 3TV 111 37)
— RAID, (SIGMOD’88, S10 billion storage market)
— WWW, (A proposal of Information management, CERN, 1989)
— Google, (WWW’98, the World dependent search engine)

— Computer architecture advancement, (by influential papers)

— 0OS advancement, such as Linux and 8SD, (by influential papers)



UC Berkeley TR T LA B FRRIRHTEER (1957-2007)

* Theoretical Foundations and Influential Algorithms

— Fuzzy logic (Zadeh)

— Theory of NP-Completeness (Cook and Karp)

— Karmarkar’s Algorithm for Linear Programming (Karmarka /Karp)
— Complexity of Cryptography (Blum, Micali and Goldwasser)

* Advancing Technology and Improving Society Productivity

— Design automation: SPICE and others (Pederson, Rohrer,
Sangiovanni, and Newton; -> Cadence and Synopsys)

— INGRES (Stonebraker and Wong; -> Oracle and PostgreSQL)

— Berkeley Unix (Fabry/Joy; -> Sun, FreeBSD, and NetBSD)

— |IEEE 754 Standard for Floating-point Arithmetic (Kahan)

— RISC (Paterson/Sequin; -> chip designs in Sun, Fujitsu and others)
— RAID (Paterson/Katz/Gibson; ;-1>6 more than 15 vendors)
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Nico Habermann (CMU computer science chair/dean, 1979-1988)
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 Aiming high to technology transfer (goal #4), and he himself is a role model

* Influential scholarships also include theoretical foundations and leading
new directions
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— Network protocols: TCP/IP (1972-), http (1989-),
— Systems design: cache (1965-), memory locality (1965-)

— Computer animation (1967-)

— Databases: (1970-) -
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