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EDUCATION

Massachusetts Institute of Technology, Ph.D. (Computer Science), Feb 1993.
Ph.D. Thesis: Self-stabilization by Local Checking and Correction, supervised by Baruch Awer-
buch and Nancy Lynch. (MIT Thesis Award)

North Carolina State University, Raleigh, M.S. (Computer Studies), Aug 1983.
M.S. Thesis: A Queuing Model for End-to-end Flow Control, supervised by Wushow Chou and
Arne Nilsson.

Indian Institute of Technology, Bombay, B.Tech (Electrical Engineering), Aug 1981.
Bachelors Thesis: On the Analysis of Certain Tandem Queues in Connection with Computer
Communication Networks, supervised by S. Arunkumar.

EXPERIENCE

May 2005 - Present: Technical Leader, ISBU, Cisco Systems Inc. Initially helped transition the
NetSift technology to a 20 Gbps chip that is currently slated to go into all next generation
Cisco switches. NetSift technology has also been ported to IOS software. Currently working
(with Flavio Bonomi,Tom Edsall and others) on three new initiatives that I have tried to start
at Cisco: finding ways to avoid reassembly and normalization for IDS systems at high speeds,
finding a way to make token buckets more TCP friendly, and extending NetSift technology to
allow efficient enumeration of actors during attacks.

May 2004 - May 2004: President, CTO, and Co-Founder of NetSift Inc. NetSift was a UCSD
spinoff that developed automated techniques for learning and detecting attack signatures. Ran
the company in lieu of a CEO, supervised the hardware development, and co-invented tech-
niques for unanchored string search at 20 Gbps and techniques for automatically selecting worm
signatures of high quality). NetSift was acquired by Cisco in May 2005 for 30 million dollars
(25 million + 5 million in earnouts)

Aug 2004 - Present: Full Professor of Computer Science, Step 4 (accelerated promotion), University
of California, San Diego. Research in algorithmic network measurement, algorithmic security,
and statistical techniques for processing data streams applied to other fields such as architecture,
computer security, and databases.

Aug 2002 - Aug 2004: Full Professor of Computer Science, Step II, University of California,
San Diego. Research in algorithmic network measurement, algorithmic network security, and
computer architecture

Aug 1999 - 2002: Full Professor of Computer Science, Step I, University of California, San Diego.
Research in fast router implementations, and network algorithmics

Sept 1993 - Aug 99: Associate Professor/Full Professor of Computer Science, Washington Uni-
versity at St. Louis. Research in network protocol design and implementation. Tenured in
Oct 1996, promoted to Full Professor in April 99. At the time, the Washington Univer-
sity Networking group was rated fourth among academic labs worldwide by Business Week
(http://www.businessweek.com/1997/25/b353224.htm)



Aug 1983 - Aug 1993: DECNET Architecture and Development, Digital, Littleton, MA. Various
positions, ending as a Principal Engineer, designing routing and bridging protocols for high
speed networks. Was Network Architect for of DEC’s Corporate DEC’s next generation network
layer for Clusters, Storage, and Networks (a precursor to Gigabit Ethernet); wrote specification
for DEC’s Bridge Architecture, later adopted by the IEEE 802.1 committee, a widely use
standard.

HONORS

ACM Fellow Award, 2002
Best Teacher Award in Computer Science, UCSD, 2001, voted by graduating students.
Best Tutorial Award, SIGMETRICS 98.
Big Fish, Mentor of the Year Award, Association for Graduate Engineering Students (AGES),

Washington University 1997.
ONR Young Investigator Award 1996 (34 awarded out of 416 applications across the sciences,

among 2 computer scientists chosen in 1996)
Best Student Paper, PODC 96, for a paper jointly written with my student Mahesh Jayaram.
Joint winner of the Sproull Prize for best MIT Thesis in Computer Science (1993) and nomi-

nated by MIT for ACM Thesis Prize.
DEC Graduate Education Program (GEEP) Scholar, 1989-1991.

PROFESSIONAL ACTIVITIES

Conference Chair: ACM SIGCOMM 2001 (San Diego), joint with Rene Cruz
Program Committees: ACM Special Interest Group on Communication (SIGCOMM) An-

nual Conference 1996, 1997, 1999. 2000, 2002. ACM Conference on Principles of Distributed
Computing (PODC) 1995. IEEE INFOCOM 1995. 3rd and 4th Workshop on Self-stabilizing
systems (WSS 97, 99). NSF Networking Review Panel Nov 95, July 98.
Tutorials: Detecting Packet Patterns at High Speeds (SIGCOMM 2002), Self-stabilization

and the Internet (IPAM workshop, July 2002), Designing Practical Protocols using Techniques
used in Distributed algorithms (SIGCOMM 95), Efficient Protocol Implementation Techniques
(SIGCOMM 96, SIGMETRICS 98). Algorithmic Problems in Internet Research (PODC/SPAA
joint conference 98).
Reviewer for: ACM Trans. on Computer Systems (TOCS), Journal of the ACM, IEEE

Trans. Communications, Distributed Computing, IEEE Trans. Software Engg., IEEE Journal
of Parallel and Distributed Systems, Computer Networks, PODC, SIGCOMM and INFOCOM.
Consultant for: Digital Equipment Corporation, America Online, Microsoft Corporation,

Cascade Corporation, Procket Corporation. AOL, Fujitsu, ST MicroElectronics, Greenfield
Networks, Chiaro Networks.
Technical Advisory Board: Sanera Systems (acquired by McData), Jibe Networks (ac-

quired by Orbital Networks), SwitchOn Networks (acquired by PMC Sierra).

RESEARCH IMPACT ON INDUSTRY

• NetSift technology has introduced the idea of automated signature extraction to Cisco.
NetSift technology for string matching appears to scale better than other Cisco technolo-
gies for deep packet inspection. NetSift technology currently slated to be in every line
card of every next generation Cisco switch.

• Fast string matching for Intrusion Detection algorithm (Fisk-Varghese) ported to to the
Snort open-source Intrusion Detection tool by Mike Fisk.



• Consulting: With Tony Li and others, designed the lookup architecture for Procket Net-
works (one of the first 5 people to join the company; with colleagues, helped design new
lookup and classification algorithms for SwitchOn (now part of PMC); member of Techni-
cal Board for Jibe Networks (designing load distribution algorithms) and Sanera Systems
(designing lookup and striping algorithms).

• IP Route Lookups (SIGCOMM 97): licensed to five major vendors (Microsoft, GTE,
BBN, Ascend, NEC) and three startups (Quarry, Chiaro, Onex).

• Level 4 Switching Algorithms (SIGCOMM 98): patented and licensed by Onex.

• Timing wheels (SOSP 87): used in a number of systems including commercial systems due
to DEC and SIEMENS and academic systems like the x-kernel. Our BSD implementation
ported to FreeBSD by Justin Gibbs (Sept 97). Timing wheels improved timer overhead
from over 15 percent (with 250 concurrent disk transactions) to less than a percent.
Yahoo, Hotmail, and many large ISPs use FreeBSD. Linux now uses a version of timing
wheels.

• Deficit Round Robin for fair queuing (SIGCOMM 95): implemented by CISCO and
Microsoft in Windows NT (1996-1997).

• Load Balancing (SIGCOMM 96): implemented in Cisco’s IOS 11.3(1) (by Dana Blair)
and being considered for use by two more vendors.

• Source Hashing (independently invented by Dave Clark) SIGCOMM 95: used in IPv6
flow Ids.

• Threaded Indices (SIGCOMM 95): similar ideas being proposed by CISCO’s tag switch-
ing and MPLS architecture. Our (earlier) paper may have influenced CISCO to not
patent tag switching. For example, the Cisco Tag Switching Architecture Overview
(ftp://ftpeng.cisco.com/bdavie/proc-ieee-97.pdf) on the Cisco web page says that “Chan-
dranmemon and Varghese [SIGCOMM 95] have described a scheme that is essentially
equivalent to the destination-based unicast routing module of tag switching”.

• Compressed Tries for Router Lookups (Patent P6): Implemented in DEC’s DECnis and
other Routers.

• Update Process for OSI Routing Protocol (Patent P3): used by many OSI routers. OSPF
routers in the Internet use an almost identical protocol.

• Bridge architecture specification: became 802.1 Spanning Tree Bridge Specification and
basis for commercial Ethernet and FDDI bridges.

RESEARCH SUMMARY

66 papers in refereed conferences, most being in highly refereed conferences (15 SIGCOMM,
8 INFOCOM, 6 PODC, 2 SIGMETRICS, 2 FOCS, 2 ICNP, 1 each in SOSP, STOC, DCS,
NOSSDAV, PADS) with low acceptance rates. SIGCOMM, for example, had an acceptance
ratio of roughly 1 in 10 for 97 onwards. 20 journal papers, 3 more in journal submission. 12
patents granted and 2 pending. Roughly 4.2 million in research funding (3.3 million from NSF,
900,000 from NIST, a 310,000 ONR Young Investigator Award, and several grants from Cisco)
in 8 years as a faculty member. We have obtained licensing revenue of 700,000 dollars for
our lookup inventions at Washington University. We received 30 million dollars from the sale
of NetSift of which 3 million was earmarked for royalties to UCSD Patent P16. 7 graduated



Ph.D. students (three co-advised) and 6 graduated M.S. students. 5 of the Ph.D students are
now faculty members at tenure track universities (Cristi Estan: Wisconsin; Lili Qiu: Texas,
Austin; Marcel Waldvogel: University of Konstanz; Ramana Kompella; Purdue). A past Ph.D
student (V. Srinivasan) co-founded Sahasra (acquired by NetLogic) and a current Ph.D. student
(Sumeet Singh) won the co-founded NetSift and was awarded MIT’s TR-35 Prize in 2006 for
Researchers who have made the most contributions to technology.

Efficient Protocol Implementations: With colleagues, I have invented some of the most
efficient known algorithms for timer implementations (timing wheels), IP address lookup (ex-
panded tries, compressed tries, binary search on lengths, binary search on prefix ranges, full tree
bitmap), and fast filter matching (grid-of-tries, cross-producting). I have also helped invent effi-
cient techniques for many other networking bottlenecks such as sequence number bookkeeping,
fair queuing, link striping, packet reassembly, and circumventing lookups. We have prototyped,
calibrated, and patented many of these inventions. They have led to considerable industrial
impact (see earlier section on industrial use of these inventions) including the sale of a company
NetSift to Cisco.

Computer Networks and Systems: During my Bachelor’s and Master’s degrees, I did
research in the performance analysis of networks [33] using queuing theory. From 1983-1990,
I designed network protocols as part of the DECNET architecture and advanced development
group. As part of this group, I helped design DECNET and OSI network protocols, and helped
pioneer new networking products such as the first bridge and the FDDI GIGAswitch. I wrote
the initial specification for the Bridge Architecture, later adopted by the IEEE 802.1 committee.
My bridging research includes spanning tree protocol design [30], bridging extensions to work
across incompatible networks [31,J16], and allowing bridges to exploit parallel links [P5]. I also
helped design the OSI network layer protocol [P3], a widely deployed protocol that was the
basis for the OSPF protocol.

Protocol Design and Distributed Algorithms: I did my doctoral work at MIT on the
design of extremely robust network protocols (self-stabilizing protocols) that begin to work
correctly regardless of initial states. With colleagues at MIT, I initiated several general and
efficient approaches to designing self-stabilizing protocols including local correction [28], global
correction [20], and by compiling synchronous protocols [29]. With colleagues from U.Texas
[J7, J12, 24] I showed that local checking could be used to understand existing protocols. With
students at Washington University, I developed two more techniques (counter flushing [21] and
window washing [14]) for designing robust protocols, and characterized the power of crash
faults [9, 13]. The result in [9] provides a justification for self-stabilization by showing that
crashes can drive asynchronous systems into arbitrary states. With colleagues at UC Berkeley,
we showed that the famous BGP protocol has subtle interactions between route damping and
route convergence [44]. Recently, I have become interested in Application Level Protocol design
as well. For instance, I am fascinated by the problem of Interconnecting Application Level
Protocols such as IM or VOIP dialects; what are the research issues that distinguish these from
traditional protocol interconnection in the past.

Research Vision: The Internet has become extremely popular because of applications like
Facebook and Blogs. My research aims to transform the Internet into something as fast and
reliable as other utilities such as electricity and the phone system. My two particular research
thrusts are: designing efficient techniques for removing networking bottlenecks; and second, de-
signing provably robust network protocols. I believe that networking functions will increasingly
be cast into silicon, and thus am deeply interested in hardware/software tradeoffs for imple-
menting basic networking tasks. I am particularly interested in routers and believe that they
are as worthy of study as computers. I believe that routers of the future will be rather different
from present day routers, motivating research into router processors, open router operating
systems, and new router services. My group builds and measure real prototypes to validate the
usefulness of our ideas in real networks. We also work with commercial vendors, who license



our patents and help us understand the real problems.
If much of my early work can be characterized as detecting patterns within single packets (e.g.,

does a packet match one of a set of prefixes, or a set of fields in a classifer), much of my most
recent work has been on detecting patterns across a sequence of packets, still at high speed.
Such multi-packet patterns are interesting for accounting and security. For example, many
Denial-of-Service attacks have a characteristic attack signature which is a multi-packet pattern.
We started this direction with [J21] where we proposed inventing new streaming algorithms
together with hardware designs to change the current networking approach to measurement.
We have extended this work to security and measurement in a series of papers, culminating
in technology to automatically detect worms that was acquired by Cisco as part of a company
called NetSift.
My book Network Algorithmics summarizes the work of others and myself in the field of

removing network bottlenecks and was published by Morgan Kaufman in 2004.

GRANTS

[G1] Fast Scalable Level Four Switching, Research Grant NCR 9813723, National Science
Foundation, $965,353 Principal Investigator: George Varghese with co-PIs Subash Suri and
Jon Turner, Oct 1 1998 — Sept 30, 2001.
[G2] Reconsidering Fragmentation and Reassembly, Research Grant NCR-9612853, National

Science Foundation, $163,716, Principal Investigator: George Varghese. May 1,1997 — May
1st, 2000.
[G3] Efficient Fair Queuing and Load Balancing, Research Grant NCR-9628145, National

Science Foundation, $275,000, Principal Investigator: George Varghese, with Subash Suri as
co-PI. Sept 1,1996 — Aug 31, 1999.
[G4] Compilation and Automatic Optimization of Network Protocol Implementations, Re-

search Grant NCR-9628218, National Science Foundation, $410,000, Principal Investigator:
Ron Cytron with co-PIs: Doug Schmidt and George Varghese, Sept 1,1996 — Aug 31, 1999.
[G5] Designing Robust Network Protocols, ONR Young Investigator Award 1996, Office of

Naval Research, $310,000, Principal Investigator: George Varghese, May 1996-May 1999.
[G6] Trading Packet Headers for Packet Processing, Research Initiation Award NCR-940997,

National Science Foundation, $100,000, Principal Investigator: George Varghese, July 1,1994
— June 30, 1997.
[G7] Making Network Protocols Simpler and More Robust using Self-stabilization, Research

Grant NCR-9405444, National Science Foundation, $165,000, Principal Investigator: George
Varghese, Sept 1,1994 — Aug 31, 1997.
[G8] Reliable Multicast Protocols, Cisco Systems, $75,000 Research Grant from Cisco Sys-

tems, Principal Investigator: George Varghese (was originally with Guru Parulkar), Aug 1998
– Aug 1999.
[G9] Reliable Multicast Protocols, NSF Networking, roughly $200,000, Principal Investigator:

George Varghese (replacing Guru Parulkar, on leave on absence as CTO of Growth Networks),
Aug 97-Aug 2000.
[G10] Terabit Lookups, Research Grant ANI 0074004, National Science Foundation, $300,000

Principal Investigator: George Varghese, Oct 1 2000 — Sept 30, 2003.
[G11] Real time Intrusion Detection, NIST Grant, $909,951 Principal Investigator: George

Varghese with Stefan Savage as co-PI, Oct 1 2001 — Oct 1, 2004.
[G12] New Directions in Traffic Measurement and Accounting, $650,000, NSF Special

Projects, recommended for funding in July 2002 Principal Investigator: George Varghese with
David Moore as co-PI, Oct 2002 -Sept 2005
[G13] ATT Gift of 200K to start the Center for Network Systems, Principal Investigator,

George Varghese (with Savage et al as co-PIs)



[G14] $10,000 Gift from ST MicroElectronics, George Varghese, PI.
[G15] Cyber Trust: Center for Internet Epidemiology and Defenses, NSF, $5,000,000, Co-PI

(Savage and Paxon as PIs)
[G16] Network Processor, NSF, $300,000, Principal Investigators Brad Calder and George

Varghese
[G17] $100,000 Gift from Cisco Systems for a proposal on Network Parsing, George Varghese,

PI.
[G18] $50,000 Gift from Cisco Systems, George Varghese, co-PI with Alex Snoeren

BOOKS

G. Varghese, Network Algorithmics, Morgan-Kaufman, Dec 2004

JOURNAL PAPERS

Manuscripts of many of the journal and conference papers are available on the Web.

[J1] H. Adisheshu, G. Varghese, and G. Parulkar Reliable and Efficient Striping Protocols,
ACM Transactions on Computer Systems (TOCS), Nov. 1999.

[J2] G. Varghese, Self-stabilization by Counter Flushing, accepted for SIAM Journal of Com-
putation, June 99.

[J3] V. Srinivasan and G. Varghese, Fast Address Lookup by Controlled Prefix Expansion,
ACM Transactions on Computer Systems (TOCS), Feb 1999.

[J4] G. Varghese and M. Jayaram, The Complexity of Crash failures, accepted to Journal of
the ACM (JACM), August 98.

[J5] B. Lampson, V. Srinivasan, and G. Varghese, IP Lookup using Multiway and Multicolumn
Binary Search, ACM/IEEE Transactions on Network Systems (TONS), June 1999.

[J6] A. Costello and G. Varghese, Reimplementing the BSD Callout Facility. Software Practice
and Experience, Vol 28, issue 8 July 98, pp. 883-896

[J7] G. Varghese, Anish Arora, and Mohamed Gouda. Self- stabilization by Tree Correction,
Chicago Journal of Computer Science, Article 3, 4 November 1997.

[J8] G. Varghese and Tony Lauck, Hashed and Hierarchical Timing Wheels: Data Structures
for the Efficient Implementation of a Timer Facility, ACM/IEEE Transactions on Network-
ing. Aug 1997. (The standard reference on timers in all the major texts on networking by
Tannenbaum, Peterson, and Keshav).

[J9] G. Chandranmemon and G. Varghese, Trading Packet Headers for Packet Processing,
ACM/IEEE Trans. on Networking, April 96.

[J10] M. Shreedhar and G. Varghese, Efficient Fair Queuing for Packet Processing,
ACM/IEEE Trans. on Networking, June 96.

[J11] G. Varghese and Nancy Lynch, A Tradeoff Between Safety and Liveness for Randomized
Coordinated Attack, Information and Computation, vol 128, Number 1, July 6, 1996. (Chapter
5 in Lynch’s book on distributed algorithms is devoted to this result)

[J12] Anish Arora, Mohamed Gouda and G. Varghese, Distributed Constraint Satisfaction,
Journal of High Speed Networks, Volume 4, Number 3, 1996

[J13] B. Awerbuch, Boaz Patt, and G. Varghese, Self-stabilizing End-to-end Communication,
Journal of High Speed Networks, Volume 5, Number 4, 1996.



[J14] C. Ozveren, R. Simcoe, and G. Varghese, Reliable and Efficient hop-by-hop flow control,
IEEE Journal on Special Areas in Communication, May 1995.

[J15] G. Varghese, Roger Chamberlain, and W. Weihl, Deriving Global Virtual Time Al-
gorithms from Conservative Simulation Protocols, Information Processing Letters, 54, 1995,
121-126.

[J16] G. Varghese and Radia Perlman, Transparent Interconnection of Incompatible Local
Area Networks using Bridges, IEEE Journal on Special Areas in Communication, Jan 1991.

[J17] R. Perlman, G.A. Harvey and G.Varghese, Choosing the Appropriate ISO Layer for
Interconnecting LANs, (invited paper) IEEE Network, Jan 88, vol. 2, 1.

[J18] A. Murphy, G. Roman, and G. Varghese, Tracking Mobile Units for Dependable Message
Delivery, accepted for publication in IEEE Transactions on Software Engineering.

[J19] M. Waldvogel, G. Varghese, J. Turner, and B. Plattner Scalable High Speed IP Lookups,
ACM Transactions on Computer Systems (TOCS), to appear.

[J20] C. Papadapolous, G. Parulkar, and G. Varghese, An Error Control Scheme for Large-
Scale Multicast Applications, ACM/IEEE Transactions on Networking

[J21] C. Estan, C., and G. Varghese, Directions in Traffic Measurement and Accounting:
Focusing on the Elephants, Ignoring the Mice, ACM Transactions on Computer Systems, August
2003.
[J22] F. Baboescun and G. Varghese, Fast and Scalable Conflict Detection for Packet Classi-

fiers, Computer Networks, 42 (6), 2003, pages 717-735.
[J23] W. Eatherton, Z. Dittia, and G. Varghese, Tree Bitmap : Hardware/Software IP Lookups

with Incremental Updates, ACM Computer Communications Review, Vol. 34, pages 97-123,
April 2004.
[J24] J. Snoeyink, S. Suri, and G. Varghese, A Lower Bound for Multicast Key Distribution,

Computer Networks, October 2004.
[J25] Warkhede, P., Suri, S., Varghese, G., Multiway Range trees: Scalable IP Lookup with

Fast Updates. Computer Networks, 44 (2004), pp 289-303.
[J26] Raphael, B., Liu, L., and Verghese, G., A Uniform Projection Method for Motif Dis-

covery in DNA Sequences, IEEE Transactions on Bioinformatics and Computational Biology,
Nov. 2004.
[J27] F. Baboescu and G. Varghese, Scalable Packet Classification, IEEE/ACM Transactions

on Networking.
[J28] F. Baboescu, P. Warkhede, S. Suri, G. Varghese, Fast packet classification for two-

dimensional conflict-free filters, Computer Networks 50(11): 1831-1842 (2006)
[J29] C. Estan, G. Varghese, M. Fisk, Bitmap algorithms for counting active flows on high-

speed links, IEEE/ACM Trans. Netw. 14(5): 925-937 (2006)
[J30] R. Kompella, S. Singh, G. Varghese On Scalable Attack Detection in the Network,

IEEE/ACM Transactions on Networking, 15(1): 14-15

REFEREED CONFERENCES

[1] G. Varghese, From ATM to Best Matching Prefix, Invited Paper, Hot Interconnects, Aug
98, Stanford, CA.

[2] V. Srinivasan, G. Varghese, S. Suri, and M. Waldvogel, Fast and Scalable Layer 4 Switching,
SIGCOMM 98, Vancouver, Canada, August 98.

[3] V. Srinivasan and G. Varghese, Faster IP Lookups using Controlled Prefix Expansion,
SIGMETRICS 98, Madison, Wisconsin, May 98.



[4] G. Chandranmenon and G. Varghese, Reconsidering Fragmentation and Reassembly,
PODC 98, Puerta Vallarta, Puerto Vallarta, Mexico, May 98.

[5] C. Papadapolous, G. Parulkar, and G. Varghese, An Error Control Scheme for Large-Scale
Multicast Applications, Infocom 98, April 98.

[6] B. Lampson, V. Srinivasan, and G. Varghese, IP Lookup using Multiway and Multicolumn
Binary Search, Infocom 98, April 98.

[7] A. Murphy, G.C. Roman, and G. Varghese. An Exercise in Formal Reasoning about
Mobile Communications, Proceedings of the Ninth IEEE International Workshop on Software
Specification and Design, Ise-Shima, Japan, April 1998.

[8] S. Suri, G. Varghese, and G. Chandranmenon Leap Forward Virtual Clock: an
O(log(log(n)) fair queuing algorithm, Infocom 97, Kobe, Japan, April 97.

[9] M. Jayaram and G. Varghese, The Complexity of Crash Failures, PODC 97, Aug 97, Santa
Barbara

[10] G. Varghese, Compositional Proofs of Self-Stabilizing Protocols, 3rd Workshop on Self-
stabilizing Systems, Santa Barbara, CA, Aug 1997.

[11] M. Waldvogel, G. Varghese, J. Turner, and B. Plattner Scalable High Speed IP Lookups,
SIGCOMM 97, Cannes, France, Aug 97.

[12] J. Andrew Fingerhut and George Varghese Randomized Token Buckets: Reducing the
Buffers Required in Multiplexors, Proceedings of the 7th International Workshop on Network
and Operating System Support for Digital Audio and Video (NOSSDAV), May 1997.

[13] M. Jayaram and G. Varghese, Crash Failures can Drive Protocols to arbitrary states,
ACM Principles of Distributed Computing (PODC) 96. (Best student paper award.)

[14] A. Costello and G. Varghese, Self-stabilization by Window Washing, ACM Principles of
Distributed Computing (PODC) 96.

[15] H Adisehsu, G. Parulkar, and G. Varghese, Reliable and Efficient Striping, ACM SIG-
COMM 96

[16] G. Chandranmenon and G. Varghese, Trading Packet Headers for Packet Processing,
Proc SIGCOMM 95, Aug 95, Boston.

[17] M. Shreedhar and G. Varghese, Efficient Fair Queuing by Deficit round Robin, Proc
SIGCOMM 95, Aug 95, Boston.

[18] G. Varghese and Anish Arora, Mohamed Gouda, Self- stabilization by Tree Correction,
2nd Workshop on Self-stabilizing Systems, Las Vegas, May 1995.

[19] C. Ozveren, R. Simcoe, and G. Varghese, Reliable and Efficient hop-by-hop flow control,
ACM SIGCOMM 94, London, England, Sept 1994.

[20] B. Awerbuch, B. Patt, G. Varghese, and S. Dolev, Self-stabilization by Local Checking and
Network Correction, Workshop on Distributed and Graph Algorithms (WDAG), Netherlands,
1994.

[21] G. Varghese, Self-stabilization by Counter Flushing, 13th ACM Principles of Distributed
Computing (PODC) 94, Los Angeles, Aug 1994.

[22] B. Awerbuch, Boaz Patt, and G. Varghese, Bounding the Unbounded, Proceedings of the
IEEE Infocomm Conference, Toronto, Aug 1994.

[23] G. Varghese, Roger Chamberlain, and W. Weihl, The Pessimism behind Optimistic Sim-
ulations, 8th Workshop on Parallel and Distributed Simulation (PADS), Edinburgh, Scotland,
July 1994.



[24] Anish Arora, Mohamed Gouda and G. Varghese, Distributed Constraint Satisfaction,
Proceedings of the 14th IEEE International Conference on Distributed Computing Systems
(DCS), Poznan, Poland, June 1994.

[25] Anish Arora, Mohamed Gouda and G. Varghese, Constraint Satisfaction as a Basis
for Designing Nonmasking Fault-Tolerance, DIMACS Workshop On Specifications Of Parallel
Algorithms, Princeton, New Jersey, May 9-11, 1994, organized by Guy Blelloch, K.M. Chandy,
and Suresh Jagannathan.

[26] B. Awerbuch, Shay Kutten, Boaz Patt, Yishay Mansour, and G. Varghese, Time Optimal
Self-Stabilizing Synchronization, Proceedings of the ACM Symposium on Theory of Computing
(STOC), 1993.

[27] G. Varghese and Nancy Lynch, A Tradeoff Between Safety and Liveness for Random-
ized Coordinated Attack, Proceedings of the 12th ACM Symp. on Principles of Distributed
Computing (PODC), Vancouver, Aug 92.

[28] B. Awerbuch, Boaz Patt, and G. Varghese, Self-stabilization by Local Checking and Cor-
rection, Proceedings of the 32nd IEEE Symp. on Foundations of Computer Science (FOCS),
Puerto Rico, Oct 91.

[29] B. Awerbuch and G. Varghese, Distributed Program Checking: a Paradigm for building
Self-stabilizing Distributed Protocols, Proceedings of the 32nd IEEE Symp. on Foundations of
Computer Science (FOCS), Puerto Rico, Oct 91.

[30] R. Perlman and G. Varghese, Pitfalls in the Design of a Class of Distributed Routing
Algorithms, Proceedings ACM SIGCOMM Symposium, Stanford, CA, 1988.

[31] G. Varghese and Radia Perlman, Transparent Interconnection of Incompatible Local Area
Networks using Bridges, Proceedings ACM SIGCOMM Workshop on Frontiers in Computer
Communications Technology, Stowe, Vermont. 1987.

[32] G.Varghese and A. Lauck, Hashed and Hierarchical Timing Wheels: Data Structures
for the Efficient Implementation of a Timer Facility, Proceedings of the 11th ACM Annual
Symposium on Operating Systems Principles (SOSP), Austin, Texas Nov 1987.

[33] G. Varghese, W. Chou, and A. Nilsson, Queuing Delays on Virtual Circuits Using a
Sliding Window Flow Control Scheme, Proceedings of ACM SIGMETRICS Annual Conference
on Measurement and Modeling of Computer Systems, Minneapolis, 1983.

[34] W. Eatherton, Z. Dittia, and George Varghese Full Tree Bit Map: Hardware/Software IP
Lookup ALgorithms with Incremental Updates, accepted to Infocom 98 but missed final version
submission deadline.

[35] V. Srinivasan and G. Varghese, Efficient Packet Classification using Tuple Space Search,
Proceedings SIGCOMM 99.

[36] Adam Costello and G. Varghese, A Stabilizing Version of the FDDI Protocol, 4th Work-
shop on Self-stabilizing Systems.

[37] S. Sikka and G. Varghese, Memory Efficient State Lookups with Fast Updates, SIGCOMM
2001, Stockholm, Sweden, August 2000.

[38] Priyank Warkhede, Subhash Suri, and George Varghese. Fast Packet Classification for
Two-Dimensional Conflict-Free Filters., Infocom 2001, Anchorage, Alaska, 2001.

[39] Jack Snoeyink, Subhash Suri, and George Varghese. A Lower Bound for Multicast Key
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Application, UCSD Technical Report.
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R.L. Rivest, McGraw Hill, 1991
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• USA Today, June 1997, Number 2625m Vol 125, Page 6, Internet Glitches slow smooth
surfing. (Refers to work on crash failures in PODC 96).

• Business Week, Feb 7th 1998, Lookup Inventions by Neil Gross (Refers to work in SIG-
COMM 97, and Patents P10 and P11)

http://www.businessweek.com/1998/06/b3564113.htm

• Wired Magazine, April 1998, Lookups looking up, by James Glave. (Refers to work in
SIGCOMM 97, and Patents P10 and P11)

• Wired News, January 20, 1998, Router Breakthrough Takes Net Traffic to Task, by Gene
Koprowski. Archived in:



“http://www.wired.com/news/news/technology/story/9746.html” (Refers to work in
SIGCOMM 97, and Patents P10 and P11)

• St. Louis Post-Dispatch, January 4, 1998, WU Inventions Make Data Zip Along the Net,
By William Allen. Archived in:

“http://web3.stlnet.com/archives/pdarc98.nsf/”
under ce5cb66cf17fd8b686256363005212c4/b384390a9e13145d86256583006a818b? Open-
Document” (Refers to work in SIGCOMM 97, and Patents P10 and P11)

• Computers and Medicine, January 1998, Two Inventions to make Internet 10 times
faster,(Refers to work in SIGCOMM 97, and Patents P10 and P11)

• Infoworld, June 27th 2005, Cisco buys NetSift,(Refers to work in OSDI 2004 and Patent
P16) Archived in:

www.infoworld.com/article/05/06/27/HNciscobuysnetsift 1.html

• Light Reading, June 27th 2005, Cisco buys NetSift for $30M,(Refers to work in OSDI
2004 and Patent P16) Archived in:

www.lightreading.com/document.asp?doc id=76643

PATENTS

The abstracts and text of all patents can be found using the patent number in the IBM Patent
Database at http://patent.womplex.ibm.com/. Claims can be found online at the U.S. Patent
Office at http://164.195.100.11/netahtml/search-adv.htm.

[P1] C. Ozveren and G. Varghese, Apparatus for Rate Based Flow, (aggregating credits in
rate based flow control) US. Patent 5455826, Oct 3, 1995,

[P2] S. Soloway, A. Lauck and G. Varghese, Synchronization Mechanism Mechanism for Link
State Routing, (loop-free link state routing) US. Patent 5265092, Nov 23, 1993.

[P3] R. Perlman, G. Varghese, A. Lauck, Reliable Broadcast of Information in a Wide Area
Network, (routing Protocol in OSI Network Layer Protocol 10589 (IS-IS) is based on mechanism
disclosed in this patent.) US. Patent 5086428, Feb 4th, 1992.

[P4] R. Thomas, G. Varghese, G. Harvey, and R. Souza, Method for Keeping Track of Sequence
Numbers in a Large Space, (method for efficient bookkeeping of received packets for Transport
Protocols that can have a large number of outstanding packets). US. Patent 5,151,899, Sep 29,
1992.

[P5] F. Backes, G. Varghese, and C. Kaufman, Transparent Load Sharing for Parallel Net-
works, (method for avoiding limitations of Spanning Tree routing for IEEE 802.1 LAN Bridge
Standard.) US. Patent 5018137, May 21, 1991. (Referenced by 30 other patents)

[P6] H. Wilkinson, G. Varghese and N. Poole, Compressed Prefix Matching Database Search-
ing, (space and time efficient method to process variable length addresses such as ISO 8473 and
IP addresses). U.S. Patent 6,014,659 , Jan 11, 2000

[P7] G. Varghese, R. Szmauz, A. Smith, and M. Fine Integrated Communication Link having
a dynamically allocatable bandwidth and protocol for transmission of allocation information
over the link. (voice-data integration protocol and multiplexing scheme, referenced by 24 other
patents), US. Patent 5,313,467, May 17, 1994.

[P8] R. Simcoe, R. Thomas and G. Varghese, Method and Apparatus for Dynamically Con-
trolling Data Routes through a network, U.S. Patent 5796966



[P9] B. Spinney, R. Simcoe, B, Thomas, G. Varghese packet Format in Hub for Data Com-
munication System (Gigaswitch packet formats and their use in the forwarding process, U.S.
Patent 5,390,173. Feb 14th 1995.

[P10] G. Varghese, V. Srinivasan, Fast IP Lookups using Controlled Prefix Expansion,
6,011,795, January 4, 2000

[P11] G. Varghese, D. Oran, and R. Thomas, System for Achieving Scalable Router Perfor-
mance, U.S. Patent 5905723, May 18th 1999.

[P12] J. Turner, G. Varghese, Marcel Waldvogel, High Speed Scalable IP Routing Lookups,
U.S. Patent 6,018,524, January 25, 2000.

[P13] G. Varghese, George, Bassett J., et al Device for partitioning ports of a bridge into
groups of different virtual local area networks (VLANs), 5,963,556, October 5, 1999

[P14] V. Srinivasan, G. Varghese, S. Suri, and M. Waldvogel, H. Adisheshu, U.S. Patent
6,212,184, April 3, 2001, Fast Level 4 Switching using Tuple Space and Grid-of-Tries,

[P15] G. Varghese, S. Venkatachary, Method and Apparatus for fast Level four switching using
crossproductiing, US. Patent 6449256, 10th September 2002

[P16] S. Singh, G. Varghese, S. Savage, C. Estan, UCSD Docket 2004-151 Method and Appa-
ratus To Prevent Large-Scale Internet Attacks, filed April 8 2005.

[P17] D. Joshi, A. Shelat, A. Phanslakar, S. Iyer, R. Kompella, G. Varghese Fast deterministic
exact match lookups in large tables, US Patent 7043494

TEACHING

I have created a new version of a senior undergraduate course on Network Protocols. I
combined traditional networking content with techniques for designing protocols and recent
advances in communications technology. Homeworks involve modifying or designing protocol
designs or implementations. This has been a popular class and I have won a Teaching Award
for this class at UCSD and it has always had high evaluations at Washington University and
UCSD.

At Washington University, I developed a graduate course on distributed algorithms that
stresses application to network protocols. While the course was originally developed by Prof.
K. Goldman, the focus in this course was on the theory of distributed algorithms with a demon-
stration of its application to the design of practical network protocols. An abbreviated version
of this course was taught as part of a tutorial in SIGCOMM 95 and again in Spring 97.

I began teaching a class on Network Algorithmics at Washington University. I taught tutorials
at SIGCOMM 96 and SIGMETRICS 98 tutorials. I have taught it at UCSD several times and
now teach it from the textbook with the same name that I wrote.

In Spring 96, I taught CS 201 at Wash U, which is a basic discrete math course for CS
undergraduates (juniors and sophomores). While I built on the course designed by Prof. S.
Goldman, I tried to add a number of real-world examples so so students would be motivated
to learn and love discrete math.

TALKS

Introspective Networks, Stanford, MIT, Berkeley, CMU, 2006
New Approaches to Security, Stanford, Berkeley 2006
Detecting Evasion Attacks at High Speeds, SIGCOMM 2006, Pisa



From Fast IP Look to Fast Memory Allocation, invited talk, Stanford Networking Seminar,
March 2001.
Fast IP Lookup Techniques: Interop 97 (Atlanta), Hot Interconnects 98 (Stanford), Microsoft

Corporation, Sept 97, DEC Littleton, Oct 97, Fujitsu Corporation, 2001, STMicroelectronics
(2001).
The Academic Researcher as Enterpreneur, invited presentation to the Rotary Club of St.

Louis, March 1998.
General Techniques for Self-Stabilization: University of Iowa, April 1995; DEC System’s Re-

search Center, Palo Alto, Aug 1994; Programming Research Group, Oxford University, Sept
1994.
New Techniques for Congestion Control: UCLA, Aug 1994; Computing Laboratory, Cam-

bridge University, Sept 1994.
Self-Stabilization by Local Checking and Correction: IBM T.J. Watson Research Center, Jan

1993; Bell Labs, Murray Hill Jan 1993; Carnegie-Mellon University, March 1993; Stanford
University, April 1993; Lab for Information and Decisions Sciences, MIT - April 1993; Indian
Institute of Technology, Bombay, May 10th 1993.
Techniques for Self-stabilization: ESSRL Seminar, Washington University, Dec 1993; Indus-

trial Partners Program, Washington University, Dec 1993, ARPA PI meeting Sept 1993.
Several additional conference talks to present the papers in [1], [4], [9], [10], [13], [17], [21],

[27], [29], [30], [31], [32], [33].

THESES SUPERVISED

Some Theses and more details of these students can be obtained through my web site.
A. Costello , M.S. thesis topic: “Self-stabilization by Counter Flushing and Window Washing”,

Aug 96.
M. Jayaram, M.S. Thesis Topic: “The Fault Span of Crash Failures”, Aug 96.
M. Shreedhar, M.S. Thesis topic: “Efficient Fair Queuing using Deficit Round Robin”, Sept

1994.
Rajib Ghosh. “New Techniques for Routing and Congestion Control”, Aug 98.
G. Chandranmenon, Ph.D. thesis topic: “Reducing Latency using Precomputation”, August

99. Now at Lucent
V. Srinivasan, Ph.D. Thesis Topic: “Fast IP Lookups ” Aug 99. Now at NetLogic
M. Waldvogel, Ph.D. Thesis Topic: “Scalable IP and Filter lookups”, Aug 99 (co-advised with

Bernie Plattner from ETH). Now Chair at University of Konstanz
W. Eatherton, M.S. Thesis Topic: “Space Efficient IP Lookups”, Dec 99. (co-advised with J.

Turner) Now a Distinguished Engineer at Cisco
S. Sikka, M.S. Thesis Topic: “Fast Memory Management for Network Protocol Applications”,

Aug 99. Now at Inktomi
L. Qiu, Ph.D. Thesis Topic: “An Integrated Approach to Improving Web Performance” Aug

99 (co-advised with Robert van Renesse from Cornell). Now a tenure track faculty member at
UT Austin.
M. Mysore, M.S. Thesis Topic: “Multicast File Transfer Protocols”, Aug 2000. Now at Nokia
F. Baboescu, Ph.D. Thesis Topic: “Fast Classification Algorithms”, March 2003. Now at

Qualcomm
C. Estan, Ph.D. Thesis Topic: “New Directions in Traffic Measurement”, March 2003. Now

a tenure track faculty member at Wisconsin
R. Kompella, Ph.D. Thesis Topic: “Fault Isolation in Networks”, March 2003. (co-advised by

A. Snoeren) Now a tenure track faculty member at Purdue
Current Ph.D students (M. Fisk, S. Singh, C. Kozanitis. F. Uyeda. M. Motoyama)



DEPARTMENT COMMITTEES

Washington University
CS Graduate Admissions (94, 95).
Industrial Partnership Program Newsletter (94, 95).
CS Seminar Coordinator (Fall 94 - 99).
RIGS committee to recruit part-time graduates (Fall 94 - 99).
Chairman, Immigration Course for new Graduates (Jan 95 - 99).
Member CS Ph.D. Committee (Fall 95 - 99).
Chair Ph.D. Committee (Sept 97 - 99)
ABET Accreditation Committee (Sept 97 - 99)
UCSD
Graduate Admissions, 2000, 2006
Faculty recruiting, 2000.
Chair, Graduate Committee, Aug 2001 - 2003

EXTERNAL COMMITTEES

Computer Engineering Committee (joint committee of CS and EE), 1995 - present.
Reviewer for the tenure case of Prof. John Spinelli at Union College, Feb 1995.
Reviewer for Ph.D. thesis of Paul Tyler “Applying Formal Methods to Causal Multicast”,

University of Sydney” May 1995.
Reviewer for Ph.D. thesis of David Hogan “Hierarchical Fair Queueing” University of Sydney”

May 1997.


