
Proceedings 

IEEE 1nFocom '99l------
The Conference on Computer Communications 

Volume 2 

Eighteenth Annual Joint Conference 
of the IEEE Computer and Communications Societies 

+ 
IEEE 

The Future Is Now 

21 - 25 March 1999 
Hote l Sheraton, New York, NY, USA 

Sponsored by 
IEEE Computer Society 

IEEE Communications Society 

: IEEE COMMUNICATIONS SOCIETY 

BUNGIE - EXHIBIT 1033

Proceedings

IEEE II'IFOCOI'II ’99:?
The Conference on Computer Communications

Volume 2

Eighteenth Annual Joint Conference

of the IEEE Computer and Communications Societies

The Future Is Now

21 — 25 March 1999

Hotel Sheraton, New York, NY, USA

Sponsored by

IEEE Computer Society

IEEE Communications Society

IEEE COMMUNICATIONS SOCIETY 69‘

BUNGIE - EXHIBIT 1033

IIIIIIIIIIII

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Proceedings IEEE INFOCOM'99 The Conference on Computer Communications 

Abstracting is permiued wi th credit to the source. Libraries are permitted to photocopy beyond the limit of U.S. 
copyright law, for pri vate use of patrons, those articles in this volume that carry a code at the bottom of the first page, 
provided the per-copy fee indicated in the code is paid through the Copyright Clearance Center, 222 Rosewood Drive, 
Danvers, MAO 1923. For other copying, reprint, or republication permission, write to the IEEE Copyrights Manager. 
IEEE Operatio ns Cente r, 445 Hoes Lane, Piscataway, NJ 08855-1331. All rights reserved. Copyright © I 999 by The 
Institute of Electrical and Electronics Engineers , Inc. 

IEEE Catalog Number: 99CH36320 (softbo und) 
99CB36320 (casebound) 
99GI36320C (CD-ROM) 

IS BN Softbound: 0-7803-5417-6 
Casebound: 0-7803-54 18-4 
Microfiche: 0-7803-54 19-2 
CD-ROM : 0-7803-5420-6 

ISSN: 0743-166X 

Additional copies of thi s publication are available from 

IEEE Operations Center 
P. 0. Box 1331 
445 Hoes Lane 
Piscataway, NJ 08855-1331 USA 

1-800-678- IEEE 
I -732-98 1- 1393 
1-732-981-9667 (FAX) 
833 -233 (Telex) 
email : customer.services@ ieee.org 

ii 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Thomas Shake 
. Shankar 

Vinod Sharma 
Vishal Sharma 
Jack Shauh 
Yuval Shavitt 
Mark Shayman 
Xiaojun Shen 
Scott Shenker 
Linda Shields 
Nahum Shimkin 
Kang G . Shin 
Narayanan Shivakumar 
Ness Shroff 
Moshe Sidi 
Biplab Sikdar 
Matt Siler 
John Silvester 
Rahul Simha 
Suresh Singh 
Mukesh Singha! 
Rakesh Sinha 
Prasun Sinha 
Vasilios Siris 
Kai -Yeung Siu 
Raghupathy Sivakumar 
Krishna M. Sivalingam 
Kumar Sivarajan 
Vijay Sivaraman 
John Siwko 
Paul Skelly 
Mark Smith 
Khosrow Sohraby 
Majid Soleimanipour 
Sejun Song 
Elvino Sousa 
Michael F. Speer 
Cormac Sreenan 
Rayadurgan Srikant 
R. Srikant 
Kunwadee Sripanidkulchai 
Mani B. Srivastava 
Scott Stadler 
George Stamatelos 
Dimitrios Stamatelos 
George Stamoulis 
David Starobinsky 
loannis Stavrakakis 
Martha Steenstrup 
Jenny Steichen 
Ralf Steinmetz 
Amd Stei nmetz 
Mark Stemm 
James Stepanek 
Donpaul Stephens 
James Sterbenz 
Donpaul Stevens 
Bart Steyaert 
Dimitrios Sti li adis 
Paul Stirpe 
Ion Stoica 
Alexander Stolyar 
Leo Strawczynski 
Ling Su 
William Su 
Chi-Jiun Su 
Ching-Fong Su 

Suresh Subramaniam 
Vijay Subramanian 
Hirohi to Suda 
Pradeep Sudame 
X Sudha 
Mark Summerfield 
Hairong Sun 
Yeali Sun 
Mingzhou Sun 
Chi-Wan Sung 
Stephen Suryaputra 
Vahid Tabatabaee 
Hema Tahilramani 
Toyoo Takata 
Rajesh Talpade 
Anup Talukdar 
Asser Tantawi 
Leandros Tassiulas 
Mallik Tatipamula 
Y. C. Tay 
Sirin Tekinay 
Demos Teneketzis 
Shanghua Teng 
Andreas Terzis 
Sashi Thiagarajan 
Peter Thomas 
Marina Thottan 
Sandra Thuel 
Francoise Tillerot 
C-K. Toh 
Ozan Tonguz 
Federico Tosco 
Joe Touch 
Don Towsley 
Apostolos Traganitis 
Christos Tryfonas 
Z. Tsai 
Panagiotis Tsakalides 
D Tsang 
Rose Tsang 
David Tse 
Perikli s Tsingotj idis 
John Tsitsiklis 
Periklis Tsngotjidis 
Kostas Tsoukatos 
Alex Tu 
Salvatore Tucci 
Jon Turner 
Hung-Ying Tyan 
Henry Tzeng 
Sennur Ulukus 
Hasan Ural 
Necdet Uzun 
Huseyin Uzunalioglu 
Bharghavan Vaduvur 
Nitin Vaidya 
Faramak Vakil 
Terri Valenti 
Andras Valko 
Bobby Vandal ore 
Kobus Vandermerwe 
Felisa Vanquez-Abad 
Kannan V aradhan 
George Varghese 
Anujan Varma 
Curtis Varner 
Theodora A. Varvarigou 

xii 

Ken Vastola 
Francesco Vatalaro 
Felisa Vazquez-Abad 
Malathi Veeraraghavan 
Srinivasan Venkatachary 
Pallapa Venkatararn 
Andres Veres 
Sanjeev Verma 
Dinesh Verma 
John Vicente 
Brett Vickers 
Curtis Villamizer 
Harrick Vin 
Meenan Vishnu 
Pramod Viswanath 
Ivan Vukovic 
Tadashi Wadayama 
Jean Walrand 
Yuewei Wang 
Y. T. Wang 
Amy Wang 
Bin Wang 
Mike Wang 
Xin Wang 
Jonathan Wang 
Shieyuan Wang 
Feng Wang 
Jia-Shung Wang 
Kuang-Yeh Wang 
Zheng Wang 
Lan Wang 
Qiang Wang 
Huayan Wang 
Jonathan Wang 
Kimberly M. Wasserman 
Greg Watson 
Richard Weber 
Jun Wei 
Alan Weiss 
Wushao Wen 
Markus Werner 
Duane Wessels 
Ward Whitt 
Jeff Wieselthier 
Timothy Williams 
Walter Willinger 
Damon Wischik 
Ken Wong 
Wing Wong 
Thomas Woo 
Avishai Wool 
Suzanne Woolf 
Dallas Wrege 
Paul Wright 
Rebecca Wright 
Dapeng Wu 
Gang Wu 
Geoffrey Xie 
Yijun Xiong 
Zixiang Xiong 
Wei-Ping Xu 
George Xylomenos 
Kazuhiko Yamaguchi 
Mari a Yang 
Roy Yates 
Jenny Yates 
Zhong Ye 

Ferit Yegenoglu 
Boaz Yeger 
Bulent Yener 
Aylin Yener 
Lawrence Kwan Yeung 
Steven Yip 
Hyunsoo Yoon 
Larry Younki ns 
Alaa Youssef 
Bin Yu 
Peter Yum 
Tim Zajic 
Daniel Zappala 
Joel Zdepski 
Ellen Zegura 
Evangelos Zervas 
Zhi-Li Zhang 
Lixia Zhang 
Hui Zhang 
Xi Zhang 
Tao Zhang 
Kevin Zhang 
Zhensheng Zhang 
Kurt Zhang 
Junbiao Zhang 
Wei Zhao 
Hong Zhao 
Si-Qing Zheng 
Cao Zhiruo 
Yong Zhou 
Chenxi Zhu 
Thomas Ziegler 
Simon Znaty 
Michele Zorzi 
Moshe Zukerman 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Table of Contents 

! Volume 1 Tuesday 

Session I A: Mobile IP and Tracking 

Enhancing Survivability of Mobile In ternet Access Using Mobile IP with Location Registers ............................ 3 
R. Jain, T. Raleigh, D. Yang, L. F. Chang, C. Graff, M. Bereschinsky, and M. Patel 

Mobile Internet Te lephony: Mobi le Exte nsions to H.323 ........ ....... ....... ........ ..... .... .............. ...... .. ...................... 12 

W. Liao 

A New Mobility Mode l and Its Appl ication in the Channe l Holding Time Characterization in 
PCS Network ........ ....... ............. .... .......... .. ...... ........... ................. ............ .... .. ........ ............ .... ..... ... ...... ................. 20 

Y. Fang and I. Chlamtac 

Cell Identification Codes for Tracking Mobile Users ...... .. ....... ....... ......... ............. ...... .......................... .. ..... ....... 28 

Z. Naor and H. Levy 

Session IB: Traffic Regulation and Specification 

Stochastically Bounded Burstiness for Co mmunication Networks .......... .. .... ....... ... .. .. ....... ... ..... ................... ..... 36 

D. Starobinski and M. Sidi 

Deterministic Traffic Specification via Projec tions under the Min-Plus Al gebra .............. ... ...... .............. ...... ... .43 

C. -S. Chang 

Network T raffic Characterization Using Toke n Bucket Mode l ................... ..... ... .. .............................................. 5 1 

P. P. Tang and T.- Y. C. Tai 

A T ime Vary ing Filtering Theory for Constrained Traffic Regulation and Dynamic Se rvice G uarantees ......... 63 

C.-S. Chang and R. L. Cruz 

Session l C: Routing and Reconfiguration 

Optimization Algorithms for Large Self-Structuring Networks ..... ... ......... ........... .... .. .............. ...... ..... ... ..... ....... 7 1 

R. Krishnan, R. Ramanathan, and M. Steenstrup 

Hop-by-Hop Routing wi th Node-Dependent T opology Information ...... ............. ... ... ... ............ ... ........ .. ............. 79 

V. Fayet, D. A . Khotimsky, and T. Przygiendn 

Constructing O ptima l IP Routing Tables .. .. .......... .... ........ .... .... .... ..... ..... .. ....... ....... .... .............. ..... .......... ............ 88 

R. P. Draves, C. King, S. Venkatachary, and B. D. Zill 

SUBMARINE: An Architecture for IP Routing over Large NBMA Networks .... ............. ..... .. .......... .............. .. 98 

A. G. Lauck, C. R. Kalmanek, and K. K. Ramakrishnan 

Session 10: Web Caching 

Performance o f Web Proxy Caching in Heterogeneous Bandwidth Environments ...... ...... .. ..... .... ............ .. ... ... 107 

A. Feldmann. R. Caceres, F. Doug /is, G. Glass, and M. Rabinovich 

xiii 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Cache-Based Compaction: A New Technique for Optimizing Web Transfer ........ .. ......................................... 117 
M. C. Chan and T Y. C. Woo 

Web Caching and Zipf- like Distributions: Evidence and Implications ..... .... ................ ............ ....... .. .......... .... . 126 
L. Breslau, P. Cao, L. Fan, G. Phillips, and S. Shenker 

Design and Performance of a Web Server Accelerator .............................................. ....................................... 135 
E. Levy-Abegnoli, A . Iyengar, J. Song, and D. Dias 

Session lE: Modeling, Analysis, and Traffic Control 

Dynamic Partitioning: A Mechanism for Shared-Memory M anagement ..... ............ .... ...... ... ... ......................... 144 
S. Krishnan, A. K. Choudhury, and F. M. Chiussi 

Performance Evaluation and Dimensioning for AAL2 CLAD ................... .............. .. ..... ........ ............. .. .. .. ....... 153 
H. Saito 

Automatic Fault Detection and Recovery in Real Time Switched Ethernet Networks ........................ ............. 161 
S. Varadarajan and T. -C. Chiueh 

Approximation Capability o f Independent Wavelet Models to Heterogeneous Network Traffic .... .. ............... 170 
C. Ji, S. Ma, and X. Tian 

Session 2A: Ad-Hoc Networks 

A Reliable , Efficient Topology Broadcast Protocol for Dynamic Networks ............ .. .. .......... .. ........... .............. 178 
B. Bellur and R. C. Ogier 

TDMA Scheduling Design of Multihop Packet Radio Networks Based on Latin Sq uares .................... ........ ... 187 
1.-H. Ju and V. Li 

Hop Reservation Multiple Access (HRMA) for Ad-Hoc Networks .................................................. .. ... .. ......... 194 
Z. Tang and J. J. Garcia-Luna-Aceves 

CEDAR: a Core-Extraction Distributed Ad Hoc Routing Algorithm ................................................................ 202 
P. Sinha, R. Sivakumar, and V. Bharghavan 

Session 28: Performance Measurement and Estimation 

An Architecture for a Global Internet Host Distance Estimation Service ........................... .. ....... ..... .... ..... ....... 2 1 O 
P. Francis, S. Jamin, V. Paxson, L. Zhang, D. F. Gryniewicz, and Y. Jin 

Origins of Internet Routing Instability ........................ ...... ......... .... ............................................. ...... ................. 2 18 
C. Labovitz, C. R·. Malan, and F. Jahanian 

Estimation and Removal of C lock Skew from Network Delay Measurements ........................ ................ ......... 227 
S. B. Moon, P. Skelly, and D. Towsley 

Measuring Bandwidth ....................... .......... ......................................................................... ... ........... .......... ...... 235 
K. Lai and M. Baker 

xiv 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


