Henning Schulzrinne

Associate Professor Dept. of Computer Science work phone: +1 212 939 7042 Columbia University fax: +1 212 666 0140 New York, NY 10027 email: hgs@cs.columbia.edu USA WWW: http://www.cs.columbia.edu/~hgs SIP: sip:hgs@cs.columbia.edu

INTERESTS

Internet multimedia, services, computer networks and performance evaluation. Internet telephony, collaboration and media-on-demand; signaling and session control; mobile applications; Internet protocols and services; congestion control and adaptive multimedia services; implementations of multimedia and real-time networks; operating system support for high-bandwidth services with real-time constraints; performance analysis of computer networks and systems.

WORK EXPERIENCE

Associate Professor (tenured), Dept. of Computer Science and Dept. of Electrical Engineering (joint appointment), Columbia University. August 1996.

Researcher, GMD Fokus^1, Berlin, Germany. March 1994 - July 1996. Multimedia systems, ATM performance issues. Deputy department head; project leader TOMQAT, Multicube, MMTng. Lecturer at Technical University Berlin.

Consultant, 1994-1996: design and implementation of an Internet packet audio tool for a WWWbased “Virtual Places” shared environment (Ubique, Israel). Consultant on real-time packet audio (Vocaltec, Israel).

Postdoc, Distributed Systems Research Department, AT&T Bell Laboratories, Murray Hill, New Jersey. September 1992 – February 1994: designed and implemented BENE network emulator, research in real-time multimedia and electronic publishing.

Teaching Assistant, Dept. of Computer Science, University of Massachusetts, January 1992 – June 1992: co-taught senior-level computer networking course.

Research Assistant, Dept. of Computer Science, University of Massachusetts, July 1988 – September 1992: research in congestion control and performance evaluation related to high-speed computer networks. Also assisted in teaching performance evaluation course.

Research Assistant, Dept. of Electrical and Computer Engineering, University of Massachusetts at Amherst, January 1988 – July 1988: collaboration with Dr. Wei-Bo Gong in the area of perturbation analysis.

Teaching Assistant, Dept. of Electrical and Computer Engineering, University of Massachusetts at Amherst, September 1987 – July 1988: taught discussion section of introductory programming class for engineers (Pascal and Fortran).

Research Assistant, Dept. of Electrical and Computer Engineering, University of Cincinnati, March 1985 – August 1987: planning and implementation of speech processing laboratory and networking, tool development, vector quantization research, system administration.

1GMD - Forschungszentrum Informationstechnik (German National Research Center for Information Technology), Research Institute for Open Communication Systems

EDUCATION

PhD Electrical Engineering, Department of Electrical and Computer Engineering at the University of Massachusetts, Amherst, September 1992.

PhD Thesis: Congestion Control and Packet Loss for Real-Time Traffic in High-Speed Networks.

Principal advisors: Jim Kurose, Don Towsley and Christos Cassandras.

Master of Science, Department of Electrical and Computer Engineering at the University of Cincinnati, Cincinnati, Ohio; with emphasis on digital signal processing (voice coding, software models). August 1987.

Master’s thesis: Multi-Stage Vector Quantization for Speech and Image Coding; The DSP Workbench: Distributed Multiprocess System Simulation. Experimental and theoretical results for a new method of vector quantization and development of a distributed high-level simulator for signal processing applications. Principal advisor: P. A. Ramamoorthy.

B.S. Electrical Engineering, (combined with B.S. Industrial Engineering), Technical University of Darmstadt, Federal Republic of Germany, June 1984.

HONORS AND AWARDS • VON Pioneer Award, 2000 • IEEE Communication Society Lecturer, 1997 • nominated for ACM Best Dissertation award • University of Massachusetts Graduate School Fellowship, 1990-1991 • University Summer Research Fellowship 1987 • University Summer Research Fellowship 1985 • German Fulbright Scholarship 1984 • President Electrical Engineering Graduate Student Association 1985/86

Graduate Outstanding Service award 1986 • German National Scholarship Foundation (“Studienstiftung des deutschen Volkes”) • Regional finalist German Young Scientists Competition (Jugend forscht) PROFESSIONAL ACTIVITIES Editorial positions:

• Editor, ACM/IEEE Transactions on Networking, 2000– • Editor, IEEE Transactions on Image Processing, 1999–2000 • Guest editor for IEEE Network Magazine and IEEE Internet Computing on Internet Telephony, May/June 1999 • Journal of Communications and Networks, editor (1998–2001), division editor (2001–) • IEEE Communication Surveys, member editorial board, 1996–2000 • Internet Computing, Communications Society liaison editor, 1996–1999 • IEEE Communications Magazine, Internet Technology feature series editor (–1998) • Guest editor for IEEE Journal on Selected Areas in Communications on the Global Internet [22] Technical program committees:

• SIP 2000, SIP 2001, SIP 2002 • ACM Mobihoc 2002 • IEEE Infocom 1994, 1995, 1996, 1998, 2000, 2001, 2002 • Network and Operating System Support for Digital Audio and Video (NOSSDAV), 1997, 1998, 1999, 2000, 2001, 2002 • IEEE Global Internet, November 1996, 1997, 1998, 1999, 2000 • Packet Video Workshop, 1999, 2000 • ACM/SPIE Multimedia Computing and Networking, February 1998 • Open Architectures and Network Programming (OPENARCH) 1998, 1999. • NSF review panel, 1999 • IEEE Global Internet, November 1996 (conference technical program vice chair) • W3C Real-Time Multimedia Workshop (RTMW), October 1996 • International Conference on Network Protocols (ICNP), October/November 1996 • Workshop on Integration of IP and ATM, November 1996 Others:

• member-at-large, Board of Governors, IEEE Communications Society, 2002 • Board of directors, SIP Forum, 1998– • Member of Internet Architecture Board (IAB), the technical advisory group of the Internet Society and the architectural oversight body of the IETF (1999–2001) • past co-Chair, Internet Technical Committee of the IEEE Communications Society; • Chair, IEEE Communications Society Technical Committee on Computer Communications (1999– 2001);

• member IEEE Electronic Processes Steering Group;

• SIP Bake-Offs, Columbia University (April 1999, August 1999, December 1999); • IEEE Infocom Executive Committee 1995–; • IEEE Infocom 1998 vice general chair; • IEEE Infocom 2000 technical program co-chair; • technical program co-chair Internet Telephony Workshop 2001; • NOSSDAV technical program co-chair 2001; • NOSSDAV executive committee;

• maintainer and editor of the WWW-based Network Bibliography;

• Referee for IEEE Transactions on Networking, Springer/ACM Multimedia Systems Journal, IEEE Transactions on Communications, Computer Networks and ISDN Systems, Internetworking, IEEE Infocom, ACM Sigcomm, IC^3N, National Science Foundation, and others.

PATENTS US patent 5,509,074: Method of protecting electronically published materials using cryptographic protocols US patent 6,141,788: Method And Apparatus For Forward Error Correction In Connection In Packet Networks; several others pending

TUTORIALS

Partial listing:

• Sigcomm tutorial, Stockholm, August 2000;

• International Conference on Multimedia (ICME), July 2000; • Networking 2000 tutorial, Paris, May 2000; • IEEE Real Time Applications Symposium, May 2000; • VON Developers Conference, semi-annually since 1999; • BellSouth (Atlanta), February and March 1998, November 1999; • IEEE International Conference on Network Protocols (ICNP), October 1999; • ASSET conference (Dallas, Texas), March 1999; • CEFRIEL (Milan), May 1999;

• MCI Corp. (Colorado Springs), August 1998; • EPFL summer school (Lausanne, Switzerland), June 1998; • 16th Brazilian Symposium on Computer Networks, May 1998; • IEEE Infocom, March 1998;

SOFTWARE

CINEMA: Columbia InterNet Extensible Multimedia Architecture (with Jonathan Lennox, Kundan Singh, and others);

EDAS: editor’s assistant; conference paper management software used for Infocom, ICNP, NOSS- DAV, Packet Video and other conferences;

e*phone: Ethernet packet audio device; the first SIP-speaking embedded Internet phone (with Jianqi Yin).

graph++: graphing tool with matrix manipulation facilities. NeVoT: network voice terminal, first RTP-capable Internet voice application. rtptools: set of tools for analyzing, recording and playing back RTP packets; used in a number of media-on-demand projects.

RTP library: library implementing RTP (with Jonathan Lennox, Jonathan Rosenberg and Dan Rubenstein);

rtspd: RTSP multimedia server (with Jonathan Lennox and Kundan Singh). sipc: SIP user agent (Internet telephony agent) (with Xiaotao Wu). sipconf: SIP-based software conferencing server (with Kundan Singh); sipd: First publically available SIP proxy and redirect server (with Jonathan Lennox); sipum: SIP-based unified messaging system (with Kundan Singh); simul: discrete-event simulator emulating SIMAN.

JOURNAL PUBLICATIONS (Electronic copies of most of the publications below can be obtained through

http://www.cs.columbia.edu/~hgs/resume/).

[1] J. Brassil and H. Schulzrinne, “Enhancing internet streaming media with cueing protocols,” IEEE/ACM Transactions on Networking, vol. 10, Aug. 2002.

[2] H. Schulzrinne and K. Arabshian, “Providing emergency services in internet telephony,” IEEE Internet Computing, vol. 6, May 2002.

[3] W. Jiang, J. Lennox, S. Narayanan, H. Schulzrinne, K. Singh, and X. Wu, “Deploying internet telephony services,” IEEE Internet Computing, vol. 6, May 2002.

[4] H. Schulzrinne, “Internet Telefonie – Mehr als nur ein Telefon mit Paketvermittlung,” PIK – Praxis der Informationsverarbeitung und Kommunikation, vol. 24, Jan. 2001.

[5] X. Wang and H. Schulzrinne, “An integrated resource negotiation, pricing, and QoS adaptation framework for multimedia applications,” IEEE Journal on Selected Areas in Communications, vol. 18, pp. 2514–2529, Dec. 2000.

[6] H. Schulzrinne and J. Rosenberg, “The session initiation protocol: Internet-centric signaling,” IEEE Communications Magazine, vol. 38, Oct. 2000.

[7] H. Schulzrinne and E. Wedlund, “Application-layer mobility using SIP,” Mobile Computing and Communications Review, vol. 4, pp. 47–57, July 2000.

[8] P. Pan, E. Hahne, and H. Schulzrinne, “The border gateway reservation protocol (BGRP) for tree-based aggregation of inter-domain reservations,” Journal of Communications and Networks, June 2000.

[9] X. Wang and H. Schulzrinne, “Comparison of adaptive internet multimedia applications,” IEICE Transactions on Communications, June 1999.

[10] C. A. Polyzois, K. H. Purdy, P.-F. Yang, D. Shrader, H. Sinnreich, F. Ménard, and H. Schulzrinne, “From POTS to PANS – a commentary on the evolution to internet telephony,” IEEE Network, vol. 13, pp. 58–64, May/June 1999.

[11] J. Rosenberg and H. Schulzrinne, “The IETF Internet telephony architecture and protocols,” IEEE Network, vol. 13, pp. 18–23, May/June 1999.

[12] J. Rosenberg, J. Lennox, and H. Schulzrinne, “Programming Internet telephony services,” IEEE Network, vol. 13, pp. 42–49, May/June 1999.

[13] P. Pan and H. Schulzrinne, “YESSIR: a simple reservation mechanism for the Internet,” ACM Computer Communication Review, vol. 29, pp. 89–101, Apr. 1999.

[14] J. Brassil, S. Garg, and H. Schulzrinne, “Program insertion in real-time IP multicasts,” ACM Computer Communication Review, vol. 29, pp. 49–68, Apr. 1999.

[15] H. Schulzrinne and J. Rosenberg, “Internet telephony: Architecture and protocols – an IETF perspective,” Computer Networks and ISDN Systems, vol. 31, pp. 237–255, Feb. 1999.

[16] H. Schulzrinne and J. Rosenberg, “The session initiation protocol: Providing advanced telephony services across the Internet,” Bell Labs Technical Journal, vol. 3, pp. 144–160, October- December 1998.

[17] H. Schulzrinne, “Transatlantische netze,” DFN Mitteilungen, vol. 46, pp. 23–24, Mar. 1998. [18] D. Sisalem and H. Schulzrinne, “The multimedia internet terminal (MInT),” Telecommunications Systems, vol. 9, pp. 423–444, Sept. 1998.

[19] H. Schulzrinne, “Operating system issues for continuous media,” Multimedia Systems, vol. 4, pp. 269–280, Oct. 1996.

[20] H. Schulzrinne, “World-wide web: Whence, whither, what next?,” IEEE Network, vol. 10, pp. 10–17, March/April 1996.

[21] I. Busse, B. Deffner, and H. Schulzrinne, “Dynamic QoS control of multimedia applications based on RTP,” Computer Communications, vol. 19, pp. 49–58, Jan. 1996.

[22] J. Crowcroft, D. Estrin, H. Schulzrinne, and M. Schwartz, “Guest editorial: The global Internet,” IEEE Journal on Selected Areas in Communications, vol. 13, pp. 1366–1369, Oct. 1995.

[23] H. Schulzrinne, “Conferencing and collaborative computing: Where are we?,” it+ti (Informationstechnik und Technische Informatik), vol. 37, pp. 58–63, Aug. 1995.

[24] J. P. G. Sterbenz, H. G. Schulzrinne, and J. D. Touch, “Report and discussion on the IEEE Com- Soc TCGN gigabit networking workshop 1995,” IEEE Network, vol. 9, pp. 9–21, July/August 1995.

[25] H. Schulzrinne, “IPv6 – the new internet protocol,” PIK – Praxis der Informationsverarbeitung und Kommunikation, vol. 18, pp. 165–167, July-September 1995.

[26] A. K. Choudhury, N. F. Maxemchuk, S. P. Paul, and H. Schulzrinne, “Copyright protection for electronic publishing over computer,” IEEE Network, vol. 9, pp. 12–20, May/June 1995.

[27] Ç. M. Aras, J. F. Kurose, D. S. Reeves, and H. Schulzrinne, “Real-time communications in packet-switched networks,” Proceedings of the IEEE, vol. 82, pp. 122–139, Jan. 1994.

[28] W. Gong and H. Schulzrinne, “Application of smoothed perturbation analysis to probabilistic routing,” Mathematics and Computers in Simulation, vol. 32, pp. 467–485, 1992.

CHAPTERS

[1] H. Schulzrinne, “IP networks,” in Compressed Video Over Networks (A. Reibman and M.-T. Sun, eds.), Marcel Dekker, 2000.

[2] R. Guérin and H. Schulzrinne, “Network quality of service,” in The Grid: Blueprint for a New Computing Infrastructure (I. Foster and C. Kesselman, eds.), San Francisco, California: Morgan Kaufmann Publishers, 1998.

[3] H. Schulzrinne, “Operating system issues for continuous multimedia,” in Handbook of Multimedia Computing (B. Furht, ed.), pp. 627–648, Boca Raton: CRC Press, 1998.

CONFERENCE PUBLICATIONS

[1] H. Schulzrinne and K. Arabshian, “Emergency calls and notifications,” in Proc. of ITCom, (Boston, Massachusetts), July/August 2002.

[2] W. Zhao, “Selective anti-entropy,” in Proc. of PODC (Principles of Distributed Computing), (Monterey, California), July 2002.

[3] P. Koskelainen, H. Schulzrinne, and X. Wu, “A SIP-based conference control framework,” in Proc. International Workshop on Network and Operating System Support for Digital Audio and Video (NOSSDAV), (Miami Beach, Florida), May 2002.

[4] W. Jiang and H. Schulzrinne, “Speech recognition performance as an effective perceived quality predictor,” in Proc. of IWQoS, (Miami Beach), May 2002.

[5] P. Mendes, H. Schulzrinne, and E. Monteiro, “Session-aware popularity resource allocation for assured differentiated services,” in Networking2002, (Pisa, Italy), May 2002.

[6] W. Jiang and H. Schulzrinne, “Comparison and optimization of packet loss repair methods on voip perceived quality under bursty loss,” in Proc. International Workshop on Network and Operating System Support for Digital Audio and Video (NOSSDAV), (Miami Beach, Florida), May 2002.

[7] A. Dutta, J. C. Chen, S. Madhani, A. McAuley, N. Nakajima, and H. Schulzrinne, “Implementing a testbed for mobile multimedia,” in Proceedings of the IEEE Conference on Global Communications (GLOBECOM), (San Antonio, Texas), Nov. 2001.

[8] A. Dutta, R. Jain, D. Wong, J. Burns, K. Young, and H. Schulzrinne, “Multilayered mobility management for survivable network,” in Milcom 2001, (Vienna, Virginia), Nov. 2001.

[9] M. Papadopouli and H. Schulzrinne, “Effects of power conservation, wireless coverage and cooperation on data dissemination among mobile devices,” in Proc. of Mobihoc, (Long Beach, California), Oct. 2001.

[10] K. D. Wong, H.-Y. Wei, A. Dutta, K. Young, and H. Schulzrinne, “Performance of IP micromobility management scheme using host based routing,” in WPMC 01, (Denmark), Aug. 2001.

[11] P. Pan and H. Schulzrinne, “Processing overhead studies in resource reservation protocols,” in 17th International Teletraffic Congress, (Salvador da Bahia, Brazil), Sept. 2001.

[12] H. Schulzrinne, “Keynote: Quality of service - 20 years old and ready to get a job?,” Lecture Notes in Computer Science, vol. 2092, p. 1, June 2001. International Workshop on Quality of Service (IWQoS).

[13] A. Dutta and H. Schulzrinne, “A streaming architecture for next generation internet,” in Conference Record of the International Conference on Communications (ICC), (Helsinki), p. 7, June 2001.

[14] A. Dutta, F. Vakil, J. Chen, M. Tauil, S. Baba, and H. Schulzrinne, “Application layer mobility management scheme for wireless internet,” in 3Gwireless 2001, (San Francisco), p. 7, May 2001.

[15] A. Dutta, H. Schulzrinne, W. Chen, and O. Altintas, “Mobility support for wireless streaming multimedia in marconinet,” in IEEE Broadband Wireless Summit, Interop 2001, (Las Vegas), p. 7, May 2001.

[16] J. Brassil and H. Schulzrinne, “Enhancing internet streaming media with cueing protocols,” in Proceedings of the Conference on Computer Communications (IEEE Infocom), (Anchorage, Alaska), Apr. 2001.

[17] X. Wang and H. Schulzrinne, “Pricing network resources for adaptive applications in a differentiated services network,” in Proceedings of the Conference on Computer Communications (IEEE Infocom), (Anchorage, Alaska), Apr. 2001.

[18] W. Zhao, H. Schulzrinne, and E. Guttman, “mSLP - mesh-enhanced service location protocol,” in International Conference on Computer Communication and Network, (Las Vegas, Nevada), Oct. 2000.

[19] X. Wang, C. Yu, H. Schulzrinne, P. Stirpe, and W. Wu, “IP multicast faulty recovery in PIM over OSPF,” in International Conference on Network Protocols (ICNP), (Osaka, Japan), Nov. 2000.

[20] M. Papadopouli and H. Schulzrinne, “Seven degrees of separation in mobile ad hoc networks,” in Proceedings of the IEEE Conference on Global Communications (GLOBECOM), (San Francisco, California), Nov. 2000.

[21] W. Jiang and H. Schulzrinne, “Analysis of on-off patterns in VoIP and their effect on voice traffic aggregation,” in International Conference on Computer Communication and Network, (Las Vegas, Nevada), Oct. 2000.

[22] M. Papadopouli, H. Schulzrinne, P. Castro, P. Kermani, C. Bisdikian, and M. Naghshineh, “Data gathering and distribution across widely distributed devices,” in SIGCOMM Symposium on Communications Architectures and Protocols, (Stockholm, Sweden), August/September 2000. student poster session.

[23] X. Wang and H. Schulzrinne, “Adaptive reservation: A new framework for multimedia adaptation,” in Proc. of IEEE International Conference on Multimedia and Expo (ICME 2000), (New York), July/August 2000.

[24] D. Sisalem and H. Schulzrinne, “The adaptive load service: An ABR-like service for the Internet,” in Fifth IEEE Symposium on Computers and Communications (ISCC’2000), (Juan Les Pins, France), July 2000.

[25] X. Wang, C.-M. Yu, H. Schulzrinne, P. Stirpe, and W. Wu, “IP multicast fault recovery in PIM over OSPF,” in Proceedings of the ACM Sigmetrics Conference on Measurement and Modeling of Computer Systems, (Santa Clara, California), June 2000.

[26] X. Wang, H. Schulzrinne, D. Kandlur, and D. Verma, “Measurement and analysis of LDAP performance,” in Proceedings of the ACM Sigmetrics Conference on Measurement and Modeling of Computer Systems, (Santa Clara, California), June 2000.

[27] J. Lennox and H. Schulzrinne, “Feature interaction in Internet telephony,” in Proc. of Feature Interaction in Telecommunications and Software Systems VI, (Glasgow, United Kingdom), May 2000.

[28] J. Rosenberg, L. Qiu, and H. Schulzrinne, “Integrating packet FEC into adaptive voice playout buffer algorithms on the Internet,” in Proceedings of the Conference on Computer Communications (IEEE Infocom), (Tel Aviv, Israel), Mar. 2000.

[29] E. Wedlund and H. Schulzrinne, “Mobility support using SIP,” in Second ACM/IEEE International Conference on Wireless and Mobile Multimedia (WoWMoM’99), (Seattle, Washington), Aug. 1999.

[30] A. Dutta and H. Schulzrinne, “MarconiNet - an architecture for internet radio and TV networks,” in Proc. International Workshop on Network and Operating System Support for Digital Audio and Video (NOSSDAV), (Basking Ridge, New Jersey), pp. 241–245, June 1999.

[31] M. Papadopouli and H. Schulzrinne, “Connection sharing in an ad hoc wireless network among collaborating hosts,” in Proc. International Workshop on Network and Operating System Support for Digital Audio and Video (NOSSDAV), (Basking Ridge, New Jersey), pp. 169–185, June 1999.

[32] X. Wang and H. Schulzrinne, “RNAP: A resource negotiation and pricing protocol,” in Proc.

International Workshop on Network and Operating System Support for Digital Audio and Video (NOSSDAV), (Basking Ridge, New Jersey), pp. 77–93, June 1999.

[33] H. Schulzrinne and J. Rosenberg, “Signaling for Internet telephony,” in International Conference on Network Protocols (ICNP), (Austin, Texas), Oct. 1998.

[34] P. P. Pan and H. Schulzrinne, “YESSIR: A simple reservation mechanism for the Internet,” in Proc. International Workshop on Network and Operating System Support for Digital Audio and Video (NOSSDAV), (Cambridge, England), pp. 141–151, July 1998. also IBM Research Technical Report TC20967.

[35] H. Schulzrinne and J. Rosenberg, “A comparison of SIP and H.323 for Internet telephony,” in Proc. International Workshop on Network and Operating System Support for Digital Audio and Video (NOSSDAV), (Cambridge, England), pp. 83–86, July 1998.

[36] D. Sisalem and H. Schulzrinne, “The loss-delay adjustment algorithm: A TCP-friendly adaptation scheme,” in Proc. International Workshop on Network and Operating System Support for Digital Audio and Video (NOSSDAV), (Cambridge, England), pp. 215–226, July 1998.

[37] I. Schubert, D. Sisalem, and H. Schulzrinne, “A session floor control scheme,” in Proc. of International Conference on Telecommunications, (Chalkidiki, Greece), June 1998.

[38] D. Sisalem, F. Emanuel, and H. Schulzrinne, “The direct adjustment algorithm: A TCP-friendly adaptation scheme,” in submitted for publication, 1998.

[39] J. Rosenberg and H. Schulzrinne, “Internet telephony gateway location,” in Proceedings of the Conference on Computer Communications (IEEE Infocom), (San Francisco, California), pp. 488–496, March/April 1998.

[40] J. Rosenberg and H. Schulzrinne, “Timer reconsideration for enhanced RTP scalability,” in Proceedings of the Conference on Computer Communications (IEEE Infocom), (San Francisco, California), March/April 1998.

[41] P. Pan and H. Schulzrinne, “Staged refresh timers for RSVP,” in Proceedings of Global Internet, (Phoenix, Arizona), Nov. 1997. also IBM Research Technical Report TC20966.

[42] H. Schulzrinne, “A comprehensive multimedia control architecture for the Internet,” in Proc.

International Workshop on Network and Operating System Support for Digital Audio and Video (NOSSDAV), (St. Louis, Missouri), May 1997.

[43] H. Schulzrinne, “Re-engineering the telephone system,” in Proc. of IEEE Singapore International Conference on Networks (SICON), (Singapore), Apr. 1997.

[44] H. Schulzrinne, “Signaling for internet telephony services,” in Proc. of Opensig’96, (New York, New York), Oct. 1996.

[45] H. Schulzrinne, “The impact of resource reservation for real-time internet services,” in National Research Council (NRC) Workshop on Information System Trustworthiness, (Washington, D.C.), Oct. 1996.

[46] D. Sisalem and H. Schulzrinne, “Congestion control in TCP: Performance of binary congestion notification enhanced TCP compared to Reno and Tahoe TCP,” in International Conference on Network Protocols (ICNP), (Columbus, Ohio), pp. 268–275, Oct. 1996.

[47] D. Sisalem, H. Schulzrinne, and C. Sieckmeyer, “The network video terminal,” in HPDC Focus Workshop on Multimedia and Collaborative Environments (Fifth IEEE International Symposium on High Performance Distributed Computing), (Syracuse, New York), IEEE Computer Society, Aug. 1996.

[48] H. Schulzrinne, “The world-wide web as the universal interface to the NII,” national research council (nrc) background paper, Columbia University, July 1996.

[49] D. Sisalem and H. Schulzrinne, “Binary congestion notification in TCP,” in Conference Record of the International Conference on Communications (ICC), (Dallas, Texas), IEEE, June 1996.

[50] D. Sisalem and H. Schulzrinne, “Switch mechanisms for the ABR service: A comparison study,” in Telecommunication Distribution Parallelism (TDP’96), (La Londes Les Maures, France), Institut National des Telecommunications, Evry, June 1996.

[51] H. Schulzrinne, M. Smirnov, R. Roth, and A. Wolisz, “IP multicasting over ATM: The multicube approach,” in Proceedings of Third International Symposium on Interworking - INTERWORK- ING’96: High-Speed Networking and Interoperability (J. C. L. S. Rao, H. Uose, ed.), (Nara, Japan), pp. 181–190, IOS Press/Ohmsha, Oct. 1996.

[52] H. Schulzrinne, “Personal mobility for multimedia services in the Internet,” in European Workshop on Interactive Distributed Multimedia Systems and Services (IDMS), (Berlin, Germany), Mar. 1996.

[53] D. Sisalem and H. Schulzrinne, “End-to-end rate control in ABR,” in First Workshop on ATM Traffic Management (WATM’95), (Paris, France), pp. 281–287, IFIP WG 6.2, Dec. 1995.

[54] H. Schulzrinne, “When can we unplug the phone and the radio?,” in Proc. International Workshop on Network and Operating System Support for Digital Audio and Video (NOSSDAV), Lecture Notes in Computer Science (LNCS), (Durham, New Hampshire), pp. 183–184, Springer, Apr. 1995.

[55] H. Schulzrinne, “Internet services: from electronic mail to real-time multimedia,” in Proc. of KIVS (Kommunikation in Verteilten Systemen) (K. Franke, U. Hübner, and W. Kalfa, eds.), Informatik aktuell, (Chemnitz, Germany), pp. 21–34, Gesellschaft für Informatik, Springer Verlag, Feb. 1995.

[56] H. Schulzrinne, “Audio and video over packet networks — issues, architecture and protocols,” in Interop’94, (Paris, France), Oct. 1994.

[57] H. G. Schulzrinne, “Conferencing and collaborative computing,” in Proceedings of the Dagstuhl Seminar on Fundamentals and Perspectives of Multimedia Systems, (Dagstuhl Castle, Germany), July 1994.

[58] H. Schulzrinne, J. Kurose, and D. Towsley, “An evaluation of scheduling mechanisms for providing best-effort, real-time communication in wide-area networks,” in Proceedings of the Conference on Computer Communications (IEEE Infocom), (Toronto, Canada), June 1994.

[59] R. Ramjee, J. Kurose, D. Towsley, and H. Schulzrinne, “Adaptive playout mechanisms for packetized audio applications in wide-area networks,” in Proceedings of the Conference on Computer Communications (IEEE Infocom), (Toronto, Canada), pp. 680–688, IEEE Computer Society Press, Los Alamitos, California, June 1994.

[60] H. Schulzrinne, J. F. Kurose, and D. Towsley, “Loss correlation for queues with bursty input streams,” in Conference Record of the International Conference on Communications (ICC), vol. 1, (Chicago, Illinois), pp. 0219–0224 (308.4), IEEE, June 1992.

[61] H. Schulzrinne and J. F. Kurose, “Distribution of the loss period for some queues in continuous and discrete time,” in Proceedings of the Conference on Computer Communications (IEEE Infocom), (Bal Harbour, Florida), pp. 1446–1455 (12C.1), Apr. 1991.

[62] H. Schulzrinne, J. F. Kurose, and D. Towsley, “Congestion control for real-time traffic in highspeed networks,” in Proceedings of the Conference on Computer Communications (IEEE Infocom), vol. 2, (San Francisco, California), pp. 543–550, June 1990.

[63] H. Schulz-Rinne, “The DSP workbench: Modeling parallel architectures as concurrent processes,” in IEEE International Conference on Acoustics, Speech, and Signal Processing 1986, (Tokyo, Japan), pp. 54.9.1 – 54.9.4, IEEE, Apr. 1986.

WORKSHOPS

[1] H. Schulzrinne and W. Jiang, “Quality of service - applications,” in NSF ITR Quality of Service Workshop, (Annapolis, Maryland), Mar. 2002.

[2] H. Schulzrinne, “Interdomain and end-to-end qos issues,” in NSF ITR Quality of Service Workshop, (Annapolis, Maryland), Mar. 2002.

[3] L. Amini and H. Schulzrinne, “Observations from router-level internet traces,” in DIMACS Workshop on Internet and WWW Measurement, Mapping and Modeling, (Piscataway, New Jersey), Feb. 2002.

[4] W. Zhao and H. Schulzrinne, “ARMS - automated replication for meshed servers,” in Third NMADS (New York Metra Area Distributed Systems) Day, (New York, NY), Apr. 2001.

[5] E. L. Hahne, P. Pan, and H. Schulzrinne, “Scalable resource reservation for internet QoS,” in Proc. of DIMACS Workshop on QoS, (Rutgers University), Feb. 2001.

[6] W. Jiang, J. Lennox, H. Schulzrinne, and K. Singh, “Towards junking the PBX: deploying IP telephony,” in Proc. International Workshop on Network and Operating System Support for Digital Audio and Video (NOSSDAV), (Port Jefferson, New York), June 2001.

[7] K. Singh, G. Nair, and H. Schulzrinne, “Centralized conferencing using SIP,” in Internet Telephony Workshop 2001, (New York), Apr. 2001.

[8] X. Wu and H. Schulzrinne, “Where should services reside in Internet telephony systems?,” in IP Telecom Services Workshop, (Atlanta, Georgia), Sept. 2000.

[9] K. Singh and H. Schulzrinne, “Unified messaging using SIP and RTSP,” in IP Telecom Services Workshop, (Atlanta, Georgia), pp. 31–37, Sept. 2000.

[10] D. Sisalem and H. Schulzrinne, “The direct adjustment algorithm: A TCP-friendly adaptation scheme,” in Quality of Future Internet Services, (Berlin, Germany), Sept. 2000.

[11] X. Wang and H. Schulzrinne, “Performance study of congestion price based adaptive service,” in Proc. International Workshop on Network and Operating System Support for Digital Audio and Video (NOSSDAV), (Chapel Hill, North Carolina), pp. 1–10, June 2000.

[12] W. Jiang and H. Schulzrinne, “Modeling of packet loss and delay and their effect on real-time multimedia service quality,” in Proc. International Workshop on Network and Operating System Support for Digital Audio and Video (NOSSDAV), June 2000.

[13] H. Schulzrinne, “Internet telephony: A second chance,” in Proceedings of the 1st IP-Telephony Workshop (IPtel 2000), (Berlin, Germany), Apr. 2000.

[14] K. Singh and H. Schulzrinne, “Interworking between SIP/SDP and H.323,” in Proceedings of the 1st IP-Telephony Workshop (IPtel 2000), (Berlin, Germany), Apr. 2000.

[15] T. Eyers and H. Schulzrinne, “Predicting internet telephony call setup delay,” in Proceedings of the 1st IP-Telephony Workshop (IPtel 2000), (Berlin, Germany), Apr. 2000.

[16] J. Lennox and H. Schulzrinne, “The call processing language: User control of internet telephony services,” in Lucent Technologies XML Day, (Murray Hill, NJ), Feb. 2000.

[17] H. Schulzrinne, “Feature interaction in internet telephony,” in Proc. of Feature Interaction in Telecommunication Networks IV, (Montreal, Canada), p. 371, June 1997.

[18] H. Schulzrinne, “Scaling issues for the integrated services internet,” in DIMACS: Workshop Architecture and Algorithmic Aspects of Communication Networks, (New Brunswick, New Jersey), Jan. 1997.

[19] H. Schulzrinne and D. Sisalem, “Interaction of ATM and IP congestion control,” in Proc. of Workshop on Integration of IP and ATM, (St. Louis, Missouri), Nov. 1996.

[20] H. Schulzrinne, “Issues for session invitation protocols,” in Internet Engineering Task Force (IETF) Meeting, (Montreal, California), June 1996.

[21] H. Schulzrinne, “Internet telephony – towards the integrated services internet,” in Proc. of IEEE Workshop on Internet Telephony, (Utrecht, The Netherlands), Feb. 1996.

[22] H. Schulzrinne, J. Brassil, and A. Choudhury, “Internet access to IEEE journals: The September trial,” in Proc. of Documents in Public Networks – Applications and Experiences (Dokumente in öffentlichen Netzen – Anwendungen und Erfahrungen), (Darmstadt, Germany), Nov. 1995.

[23] H. Schulzrinne, “Whither WWW — status, problems, directions,” in WWW für kommerzielle Anwender und kommerzielle Informationsanbieter im Internet (Supercomputer’95 Tutorial), (Mannheim, Germany), June 1995.

[24] I. Busse, B. Deffner, and H. Schulzrinne, “Dynamic QoS control of multimedia applications based on RTP,” in First International Workshop on High Speed Networks and Open Distributed Platforms, (St. Petersburg, Russia), June 1995.

[25] H. Schulzrinne, “ATM: Dangerous at any speed?,” in IEEE Gigabit Networking Workshop, (Boston, Massachusetts), Apr. 1995.

[26] H. Schulzrinne, “QOS for real-time services: playout delay and application control,” in Proc. of 46th RACE Concertation Meeting (RCM), (Brussels, Belgium), Mar. 1995.

[27] H. Schulzrinne, “Quality of service in integrated networks.” TUBKOM Seminar Series, Feb.

1995.

[28] L. Kleinrock, J. P. G. Sterbenz, N. Maxemchuk, S. S. Lam, P. Steenkiste, and H. Schulzrinne, “The national exchange for networked information systems: A white paper,” in Gigabit Networking Workshop, (Toronto, Ontario), June 1994.

[29] H. Schulzrinne, “RTP: The real-time transport protocol,” in MCNC 2nd Packet Video Workshop, vol. 2, (Research Triangle Park, North Carolina), Dec. 1992.

[30] J. F. Kurose, D. Towsley, and H. G. Schulzrinne, “Scheduling policies for supporting real-time traffic in wide-area computer networks,” in Proc. International Workshop on Network and Operating System Support for Digital Audio and Video (NOSSDAV), (Berkeley, California), Nov. 1990. TR-90-062.

INTERNET RFCS AND DRAFTS

[1] J. Rosenberg and H. Schulzrinne, “An offer-answer model with SDP,” RFC 3264, Internet Engineering Task Force, May 2002.

[2] J. Rosenberg and H. Schulzrinne, “SIP: Locating SIP servers,” RFC 3263, Internet Engineering Task Force, May 2002.

[3] J. Rosenberg and H. Schulzrinne, “Reliability of provisional responses in SIP,” RFC 3262, Internet Engineering Task Force, May 2002.

[4] J. Rosenberg, H. Schulzrinne, G. Camarillo, A. Johnston, J. Peterson, R. Sparks, M. Handley, and E. Schooler, “SIP: Session initiation protocol,” RFC 3261, Internet Engineering Task Force, May 2002.

[5] C. Perkins, J. Rosenberg, and H. Schulzrinne, “RTP testing strategies,” RFC 3158, Internet Engineering Task Force, Aug. 2001.

[6] J. Rosenberg and H. Schulzrinne, “Registration of parityfec MIME types,” RFC 3009, Internet Engineering Task Force, Nov. 2000.

[7] J. Rosenberg and H. Schulzrinne, “A framework for telephony routing over IP,” RFC 2871, Internet Engineering Task Force, June 2000.

[8] H. Schulzrinne and S. Petrack, “RTP payload for DTMF digits, telephony tones and telephony signals,” RFC 2833, Internet Engineering Task Force, May 2000.

[9] J. Lennox and H. Schulzrinne, “Call processing language framework and requirements,” RFC 2824, Internet Engineering Task Force, May 2000.

[10] J. Rosenberg and H. Schulzrinne, “Sampling of the group membership in RTP,” RFC 2762, Internet Engineering Task Force, Feb. 2000.

[11] J. Rosenberg and H. Schulzrinne, “An RTP payload format for generic forward error correction,” RFC 2733, Internet Engineering Task Force, Dec. 1999.

[12] M. Handley, H. Schulzrinne, E. Schooler, and J. Rosenberg, “SIP: session initiation protocol,” RFC 2543, Internet Engineering Task Force, Mar. 1999.

[13] H. Lu, M. Krishnaswamy, L. Conroy, S. Bellovin, F. Burg, A. DeSimone, K. Tewani, P. Davidson, H. Schulzrinne, and K. Vishwanathan, “Toward the PSTN/Internet inter-networking–prepint implementations,” RFC 2458, Internet Engineering Task Force, Nov. 1998.

[14] H. Schulzrinne, A. Rao, and R. Lanphier, “Real time streaming protocol (RTSP),” RFC 2326, Internet Engineering Task Force, Apr. 1998.

[15] H. Schulzrinne, “RTP profile for audio and video conferences with minimal control,” RFC 1890, Internet Engineering Task Force, Jan. 1996.

[16] H. Schulzrinne, S. Casner, R. Frederick, and V. Jacobson, “RTP: a transport protocol for realtime applications,” RFC 1889, Internet Engineering Task Force, Jan. 1996.

[17] W. Zhao, H. Schulzrinne, C. Bisdikian, and W. Jerome, “The SLP service and remote discovery in SLP,” Internet Draft, Internet Engineering Task Force, Mar. 2002. Work in progress.

[18] W. Zhao and H. Schulzrinne, “The SLP URL format,” Internet Draft, Internet Engineering Task Force, Feb. 2002. Work in progress.

[19] W. Zhao and H. Schulzrinne, “Locating internet telephony gateways via SLP,” Internet Draft, Internet Engineering Task Force, Mar. 2002. Work in progress.

[20] W. Zhao and H. Schulzrinne, “Defining and using global service attributes in SLP,” Internet Draft, Internet Engineering Task Force, Mar. 2002. Work in progress.

[21] W. Zhao, H. Schulzrinne, C. Bisdikian, and W. Jerome, “Selection and sort extension for SLP,” Internet Draft, Internet Engineering Task Force, Mar. 2002. Work in progress.

[22] P. Koskelainen and H. Schulzrinne, “Group messaging in SIP,” Internet Draft, Internet Engineering Task Force, July 2001. Work in progress.

[23] X. Wu, P. Koskelainen, H. Schulzrinne, and C. Chen, “Use SIP and SOAP for conference floor control,” Internet Draft, Internet Engineering Task Force, Feb. 2002. Work in progress.

[24] X. Wu and H. Schulzrinne, “Use SIP MESSAGE method for shared web browsing,” Internet Draft, Internet Engineering Task Force, Nov. 2001. Work in progress.

[25] X. Wu, H. Schulzrinne, J. Lennox, and J. Rosenberg, “CPL extensions for presence,” internet draft, Internet Engineering Task Force, June 2001. Work in progress.

[26] H. Schulzrinne, D. Oran, and G. Camarillo, “The reason header field for the session initiation protocol,” Internet Draft, Internet Engineering Task Force, Mar. 2002. Work in progress.

[27] H. Schulzrinne et al., “RADIUS accounting for SIP servers,” Internet Draft, Internet Engineering Task Force, Feb. 2002. Work in progress.

[28] J. Polk and H. Schulzrinne, “SIP communications resource priority header,” Internet Draft, Internet Engineering Task Force, Nov. 2001. Work in progress.

[29] H. Schulzrinne and B. Volz, “DHCPv6 options for SIP servers,” Internet Draft, Internet Engineering Task Force, Apr. 2002. Work in progress.

[30] A. Johnston, S. Donovan, R. Sparks, C. Cunningham, D. Willis, J. Rosenberg, K. Summers, and H. Schulzrinne, “SIP telephony call flow examples,” Internet Draft, Internet Engineering Task Force, Apr. 2001. Work in progress.

[31] D. Oran and H. Schulzrinne, “SIP extension for tracking locations attempted,” Internet Draft, Internet Engineering Task Force, Aug. 2000. Work in progress.

[32] J. Rosenberg, J. Weinberger, and H. Schulzrinne, “NAT friendly SIP,” Internet Draft, Internet Engineering Task Force, July 2001. Work in progress.

[33] J. Rosenberg and H. Schulzrinne, “SCTP as a transport for SIP,” Internet Draft, Internet Engineering Task Force, June 2000. Work in progress.

[34] H. Schulzrinne, “DHCP option for SIP servers,” Internet Draft, Internet Engineering Task Force, Mar. 2002. Work in progress.

[35] H. Schulzrinne, L. Slutsman, I. Faynberg, and H. Lu, “Interworking between SIP and INAP,” Internet Draft, Internet Engineering Task Force, July 2000. Work in progress.

[36] H. Agrawal, R. Roy, V. Palawat, A. Johnston, C. Agboh, D. Wang, K. Singh, and H. Schulzrinne, “SIP-H.323 interworking requirements,” Internet Draft, Internet Engineering Task Force, Apr. 2002. Work in progress.

[37] K. Singh and H. Schulzrinne, “Interworking between SIP/SDP and H.323,” Internet Draft, Internet Engineering Task Force, May 2000. Work in progress.

[38] J. Lennox and H. Schulzrinne, “Transporting user control information in SIP REGISTER payloads,” Internet Draft, Internet Engineering Task Force, Mar. 1999. Work in progress.

[39] H. Schulzrinne and J. Rosenberg, “SIP caller preferences and callee capabilities,” Internet Draft, Internet Engineering Task Force, Nov. 2001. Work in progress.

[40] J. Rosenberg and H. Schulzrinne, “The SIP supported header,” Internet Draft, Internet Engineering Task Force, July 2001. Work in progress.

[41] J. Rosenberg, P. Mataga, and H. Schulzrinne, “An application server component architecture for SIP,” Internet Draft, Internet Engineering Task Force, Mar. 2001. Work in progress.

[42] J. Rosenberg, J. Peterson, H. Schulzrinne, and G. Camarillo, “Third party call control in SIP,” Internet Draft, Internet Engineering Task Force, Nov. 2001. Work in progress.

[43] H. Schulzrinne, “Providing emergency call services for SIP-based internet telephony,” Internet Draft, Internet Engineering Task Force, Mar. 2001. Work in progress.

[44] J. Rosenberg, H. Schulzrinne, and H. Sinnreich, “SIP enabled services to support the hearing impaired,” Internet Draft, Internet Engineering Task Force, July 2000. Work in progress.

[45] J. Rosenberg and H. Schulzrinne, “Models for multi party conferencing in SIP,” Internet Draft, Internet Engineering Task Force, July 2001. Work in progress.

[46] S. Tsang, S. Moyer, D. Marples, H. Schulzrinne, and A. Roychowdhury, “SIP extensions for communicating with networked appliances,” Internet Draft, Internet Engineering Task Force, Nov. 2000. Work in progress.

[47] S. Tsang, S. Moyer, D. Marples, H. Schulzrinne, and A. Roychowdhury, “Requirements for networked appliances: Wide-area access, control, and interworking,” Internet Draft, Internet Engineering Task Force, Sept. 2000. Work in progress.

[48] W. Zhao, H. Schulzrinne, and E. Guttman, “Mesh-enhanced service location protocol,” Internet Draft, Internet Engineering Task Force, Nov. 2001. Work in progress.

[49] F. Vakil, A. Dutta, J. Chen, S. Baba, Y. Shobatake, and H. Schulzrinne, “Mobility management in a SIP environment requirements, functions and issues,” Internet Draft, Internet Engineering Task Force, Nov. 2000. Work in progress.

[50] H. Schulzrinne, S. Casner, R. Frederick, and V. Jacobson, “RTP: A transport protocol for realtime applications,” Internet Draft, Internet Engineering Task Force, Nov. 2001. Work in progress.

[51] H. Schulzrinne and S. Casner, “RTP profile for audio and video conferences with minimal control,” Internet Draft, Internet Engineering Task Force, Nov. 2001. Work in progress.

[52] C. Perkins, J. Rosenberg, and H. Schulzrinne, “RTP testing strategies,” Internet Draft, Internet Engineering Task Force, Apr. 2001. Work in progress.

[53] J. Brassil and H. Schulzrinne, “RTP payload format for program cues,” Internet Draft, Internet Engineering Task Force, Nov. 2000. Work in progress.

[54] J. Lennox and H. Schulzrinne, “CPL: A language for user control of internet telephony services,” Internet Draft, Internet Engineering Task Force, Nov. 2001. Work in progress.

TECHNICAL REPORTS

[1] P. Mendes, H. Schulzrinne, and E. Monteiro, “Session-aware popularity-based resource allocation across several differentiated service domains,” Technical Report CUCS-009-02, Columbia University, Apr. 2002.

[2] H. Schulzrinne, S. Narayanan, J. Lennox, and M. Doyle, “SIPstone - benchmarking sip server performance,” Technical Report CUCS-005-02, Department of Computer Science, Columbia University, New York, New York, Mar. 2002.

[3] G. Camarillo, H. Schulzrinne, and R. Kantola, “Signalling transport protocols,” Technical report CUCS-002-02, Dept. of Computer Science, Columbia University, New York, Feb. 2002.

[4] M. Papadopouli and H. Schulzrinne, “Performance of data dissemination and message relaying in mobile ad hoc networks,” Technical Report CUCS-004-02, Dept. of Computer Science, Columbia University, New York, New York, Feb. 2002.

[5] P. Mendes, H. Schulzrinne, and E. Monteiro, “Multi-layer utilization maximal fairness for multirate multimedia sessions,” Technical Report CUCS-008-01, Columbia University, July 2001.

[6] M. Papadopouli and H. Schulzrinne, “Performance of data dissemination among mobile devices,” technical report CUCS-005-01, Columbia University, Computer Science Dept. Columbia University, New York, NY10027, July 2001.

[7] P. Pan and H. Schulzrinne, “PF IPOPTION: A kernel extension for IP option packet processing,” Technical Memorandum 10009669-02TM, Bell Labs, Lucent Technologies, Murray Hill, NJ, June 2000.

[8] P. Pan and H. Schulzrinne, “Lightweight resource reservation signaling: Design, performance and implementation,” Technical Memorandum 10009669-03TM, Bell Labs, Lucent Technologies, Murray Hill, NJ, June 2000.

[9] W. Zhao and H. Schulzrinne, “mslp - mesh-enhanced service location protocol,” Technical Report CUCS-013-00, Columbia University, New York, May 2000.

[10] D. Rubenstein, J. Lennox, J. Rosenberg, and H. Schulzrinne, “Bell labs/columbia/umass RTP library internal function descriptions,” Tech. Rep. 99-76, University of Massachusetts, Amherst, Massachusetts, Nov. 1999.

[11] W. Jiang and H. Schulzrinne, “QoS measurement of internet real-time multimedia services,” Technical Report CUCS-015-99, Columbia University, New York, New York, Dec. 1999.

[12] J. Rosenberg, J. Lennox, and H. Schulzrinne, “Programming Internet telephony services,” Technical Report CUCS-010-99, Columbia University, New York, New York, Mar. 1999.

[13] J. Lennox, H. Schulzrinne, and T. F. L. Porta, “Implementing intelligent network services with the session initiation protocol,” Technical Report CUCS-002-99, Columbia University, New York, New York, Jan. 1999.

[14] H. Schulzrinne and J. Rosenberg, “Signaling for Internet telephony,” Technical Report CUCS- 005-98, Columbia University, New York, New York, Feb. 1998.

[15] H. Schulzrinne, B. Deffner, D. Sisalem, and T. Friedman, “Architecture of a teleteaching application for testing resource reservation and adaptive applications in integrated networks,” Project Report MMTng M-1, GMD Fokus, Berlin, Germany, Nov. 1995.

[16] I. Busse, B. Deffner, D. Cochrane, B. Gorman, H. Schulzrinne, P. Demestichas, Y. Manolessos, K. Kassapakis, P. Legand, G. Stamoulis, B. Evans, V. Demestichas, J. Kawalek, and K. Nagel, “Dynamic QoS management framework for IBC networks (D12),” Deliverable R2116/CRAY/WP2/DS/R/012/a1, RACE Project 2116 (TOMQAT), Nov. 1995.

[17] I. Busse, B. Deffner, H. Schulzrinne, P. Demestichas, Y. Manolessos, K. Kassapakis, G. Stamoulis, G. Seehase, B. Evens, T. Pecquet, S. Vaisenberg, V. Demestichas, H. Buschermuehle, K. Nagel, L. Ulrich, M. Scholz, S. Munch, and S. Grosshaeny, “TOMQAT test system user manual (D11),” Deliverable R2116/TELMAT/WP3/DS/P/011/b1, RACE Project 2116 (TOMQAT), Sept. 1995.

[18] I. Busse, B. Deffner, H. Schulzrinne, P. Demestichas, Y. Manolessos, K. Kassapakis, G. Stamoulis, G. Seehase, B. Evens, and T. Pecquet, “Preliminary test report and QoS verification document (D9),” Deliverable R2116/TUB/WP3/DS/P/009/b1, RACE Project 2116 (TOMQAT), Aug. 1995.

[19] I. Busse, B. Deffner, H. Schulzrinne, P. Demestichas, Y. Manolessos, K. Kassapakis, G. Stamoulis, and G. Seehase, “Definition of conceptual framework for QoS management (D8),” Deliverable R2116/NTUA/WP2/DS/P/008/b1, RACE Project 2116 (TOMQAT), Feb. 1995.

[20] I. Busse, D. Cochrane, B. Deffner, P. Demestichas, B. Evans, W. Grupp, N. Karatzas, K. Kassapakis, P. Legand, Z. Lioupas, Y. Manolessos, K. Nagel, T. Pecquet, B. Rabere, G. Seehase, G. Stamoulis, M. Scholz, H. Schulzrinne, and S. Vaisenberg, “Quality module specification (D7),” Deliverable R2116/ISR/WP2/DS/S/007/b1, RACE Project 2116 (TOMQAT), Dec. 1994.

[21] H. Almus, H. Buschermoehle, I. Busse, B. Deffner, P. Georgatsos, W. Grupp, N. Karatzas, K. Kassapaskis, P. Legand, Z. Lioupas, Y. Manolesseos, K. Nagel, E. Ostrowski, B. Rabere, I. Schieferdecker, M. Scholz, H. Schulzrinne, G. Stamoulis, M. Theologou, G. Tselikis, A. Wolisz, H. Zeyssolff, and T. Zhang, “Architecture of the TOMQAT system and definition of net infrastructure (D6),” Deliverable R2116/TUB/WP2/DS/P/006/b1, RACE Project 2116 (TOMQAT), Aug. 1994.

[22] D. Cochrane, P. Demestichas, A. Gehring, P. Georgatsos, J. Kawalek, N. Karatzas, K. Kassapakis, P. Legand, Z. Lioupas, N. Mandich, Y. Manolessos, K. Nagel, E. Papachristou, I. Schieferdecker, M. Scholz, H. Schulzrinne, G. D. Stamoulis, M. Theologou, and T. Zhang, “Requirement analysis and approach to dynamic total quality management (D5),” Deliverable R2116/ICOM/WP2/DS/P/005/b1, RACE Project 2116 (TOMQAT), Aug. 1994.

[23] A. Gehring, J. Kuwalek, P. Legand, Z. Lioupas, Y. Manolessos, K. Nagel, E. Papachristou, I. Schieferdecker, H. Schulzrinne, G. D. Stamoulis, M. Theologou, and T. Zhang, “Requirement analysis and approach for dynamic total quality management (D4),” Deliverable R2116/ICOM/WP2/DSR/004/b2, RACE Project 2116 (TOMQAT), June 1994.

[24] H. Almus, H. Buschermöhle, I. Busse, P. Georgatsos, W. Grupp, K. Kassapakis, P. Legand, Z. Lioupas, Y. Manolessos, K. Nagel, E. Ostrowski, I. Schieferdecker, M. Scholz, H. Schulzrinne, M. Theologou, G. Tselikis, A. Wolisz, H. Zeyssolf, and T. Zhang, “Architecture of the TOMQAT system and definition of net infrastructure (D3),” Deliverable R2116/GMD/WP2/DS/P/001/b1, RACE Project 2116 (TOMQAT), May 1994.

[25] L. Kleinrock, J. P. G. Sterbenz, N. Maxemchuk, S. S. Lam, H. Schulzrinne, and P. Steenkiste, “The national exchange for networked information systems: a white paper,” Technical Report CSD-930039, University of California (UCLA), Los Angeles, California, Nov. 1993.

[26] H. Schulzrinne, “Issues in designing a transport protocol for audio and video conferences and other multiparticipant real-time applications.” expired Internet draft, Oct. 1993.

[27] A. Lapone, N. Maxemchuk, and H. Schulzrinne, “The Bell Laboratories Network Emulator,” Technical Memorandum BL0113820-930913-64TM, AT&T Bell Laboratories, Murray Hill, New Jersey, Sept. 1993.

[28] H. G. Schulzrinne, Reducing and characterizing packet loss for high-speed computer networks with real-time services. PhD thesis, University of Massachusetts, Amherst, Massachusetts, May 1993. also: Technical Report 93-54, Department of Computer Science, University of Massachusetts at Amherst.

[29] H. Schulzrinne, J. F. Kurose, and D. F. Towsley, “Loss correlation for queues with single and multiple input streams,” Technical Report TR 92-53, Department of Computer Science, University of Massachusetts, Amherst, Massachusetts, July 1992.

[30] H. Schulzrinne, “Voice communication across the Internet: A network voice terminal,” Technical Report TR 92-50, Dept. of Computer Science, University of Massachusetts, Amherst, Massachusetts, July 1992.

[31] H. Schulzrinne, J. F. Kurose, and D. Towsley, “Distribution of the loss period for some queues in continuous and discrete time,” Technical Report TR 91-03, Department of Computer and Information Science, University of Massachusetts, Amherst, Massachusetts, July 1991.

[32] H. Schulzrinne, J. F. Kurose, and D. Towsley, “Congestion control for real-time traffic in highspeed networks,” Technical Report TR 89-92, Department of Computer and Information Science, University of Massachusetts, Amherst, Massachusetts, Mar. 1991.

[33] H. Schulzrinne, “SIMUL simulation system manual.” internal memorandum, Feb. 1989. [34] H. Schulz-Rinne, “Multistage vector quantization for speech and image waveform coding; the DSP workbench: Distributed multiprocess system simulation,” Master’s thesis, University of Cincinnati, Cincinnati, Ohio, Aug. 1987.

MASTERS THESES SUPERVISED

[1] R. Bollow, “Video transmission using the available bit rate service,” Master’s thesis, Berlin University of Technology, Berlin, Germany, Jan. 1997.

[2] C. Zahl, “Aufbau und Konfiguration von Internet-Multimedia-Konferenzen über Verbindungen niedriger Bandbreite (setup and configuration of internet multimedia conferences using lowbandwidth links),” Master’s thesis, Berlin University of Technology, Berlin, Germany, Feb. 1997. Diplomarbeit.

[3] F. Oertel, “Integration von ISDN-Teilnehmern in Internet-Multimedia-Konferenzen (integration of ISDN subscribers into internet multimedia conferences),” Master’s thesis, Berlin University of Technology, Berlin, Germany, Feb. 1997. Diplomarbeit.

[4] C. Zahl, “Entwicklung einer Internet-Multimedia-Telekommunikations-Anlage (Development of an internet multimedia telecommunications system),” Studienarbeit, Department of Communication Networks, TU Berlin, Berlin, Germany, Nov. 1995.

[5] F. Oertel, “Aufbau und Konfiguration lokaler Multimedia Konferenz-Umgebungen (Set-up and configuration of local multimedia conferencing environments),” Studienarbeit, Department of Communication Networks, TU Berlin, Berlin, Germany, Nov. 1995.

[6] C. Sieckmeyer, “Bewertung von adaptiven Ausspielalgorithmen für paketvermittelte Audiodaten (Evaluation of adaptive playout algorithms for packet audio),” Studienarbeit, Dept. of Electrical Engineering, TU Berlin, Berlin, Germany, Oct. 1995.

[7] B. K. Rathke, “Evaluation of a distance-vector based multicast-routing protocol for datagram internetworks,” Diplomarbeit, Department of Telecommunications, TU Berlin, Berlin, Germany, Oct. 1995.

[8] I. Demirel, “Eine SDL-Spezifikation des Core Based Tree (CBT) Multicast-Routing-Protokolls (An SDL specification of the core-based tree (CBT) multicast routing protocol),” Studienarbeit, Dept. of Electrical Engineering, TU Berlin, Berlin, Germany, Sept. 1995.

[9] D. Sisalem, “Rate based congestion control and its effects on TCP over ATM,” Diplomarbeit, School of Engineering, TU Berlin, Berlin, June 1995.

[10] S. Portner, “Verbindungsverwaltung in Hochgeschwindigkeitsnetzen (connection management in high speed networks),” Studienarbeit, Institut für Fernmeldetechnik, TU Berlin, Berlin, Germany, Dec. 1994.

VISA STATUS German citizen; U.S. permanent residency.

REFERENCES Prof. Dr. Adam Wolisz, Technische Universität Berlin, Institut für Fernmeldetechnik, Einsteinufer 25, D-10587 Berlin. Tel.: +49 30 314 22 758; email wolisz@ftsu00.ee.tu-berlin.de. Dr. Nicholas F. Maxemchuk, Rm. MH 2C-225, AT&T Bell Laboratories, Murray Hill, NJ, 07974. Tel.: +1 908 582 6240; email: nfm@allegra.att.com.

Prof. Jim Kurose, Department of Computer and Information Sciences, University of Massachusetts, Amherst, MA 01003. Tel.: +1 413 545 1585; email: kurose@cs.umass.edu. Prof. Don Towsley, Department of Computer and Information Sciences, University of Massachusetts, Amherst, MA 01003. Tel.: +1 413 545 0207; email: towsley@cs.umass.edu.

April 21, 2002