Appendix G

Obtaining the REAL Simulator

The modiőed version of the REAL 4.0 simulator which was used to obtain the results in this thesis, and the scenarios simulated in this thesis, can be obtained as follows:

Via the World Wide Web: At http://minnie.cs.adfa.oz.au/PhD/ Via Anonymous File Transfer: Ftp to minnie.cs.adfa.oz.au [131.236.21.160]. Login either as anonymous or ftp; use your email address as your password. Change to the

PhD folder.

The following őles should be available for you to retrieve:

wkt real.tar.gz A full distribution of REAL 4.0, with modiőcations as described in Chapter 8. Note that the modiőcations have only been veriőed on machines running SunOS 3.5 and FreeBSD 2.x.

wkt scenarios.tar.gz The input scenario őles which were discussed in Chapter 9, and listed in Appendix E. Please note the rider at the beginning of Appendix E.

random scenarios.tar.gz The 500 randomly-generated scenario őles which were described in Chapter 10.

param changes.tar.gz A set of changes which were made to the 500 randomly-generated scenario őles in order to obtain the parameter results described in Chapter 11.

trump spin.tar.gz The input őles to the Spin protocol veriőcation suite which were used to verify the TRUMP protocol, described in Appendix B.

All őles are compressed using GNU zip, and you will need GNU gunzip to decompress them. All őles are Tar őle archives, and you will need a tar program to extract the őles from the archives. If you have any problems with these őles, please email me at

wkt@cs.adfa.oz.au.

Any changes or notes about these őles which did not make it in to this thesis will be placed in a README őle. Note that the modiőcations to REAL 4.0, the input scenario őles and the thesis őle are Copyright cfl1997 Warren Toomey and the University of New South Wales.

Bibliography

[Ahn et al 95] J. S. Ahn, P. Danzig, Z. Liu, and L. Yan. łEvaluation of TCP Vegas: Emulation and Experimentž. In Proceedings of the 1995 SIGCOMM Conference, pp 185ś195. August 1995.

[Ait-Hellal & Altman 96] O. Ait-Hellal and E. Altman. łProblems in TCP Vegas and TCP Renož. In Congress De Nouvelles Architectures pour les Communications. Held in Paris, France. December 1996.

[Apisdorf et al 96] J. Apisdorf, K. Claffy, Kevin Thompson, and Rick Wilder. łOC3MON: Flexible, Affordable, High Performance Statistics Collectionž. In USENIX 10th Systems Administration Conference, pp 97ś112. September 1996.

[Bates 98] T. Bates. łThe Cidr Reportž. URL http://www.employees.org/~tbates/cidr.plot.html. 1998.

[Benmohamed & Meerkov 93] L. Benmohamed and S. M. Meerkov. łFeedback Control of Congestion in Packet Switched Networks: The Case of a Single Congested Nodež. IEEE Transactions on Networking, Vol. 1, No. 6, pp 693ś 707. December 1993.

[Bennett & Des Jardins 94] J. Bennett and G. T. Des Jardins. łComments on the July PRCA Rate Control Baselinež. Technical Report 94-0682, ATM Forum Trafőc Management subworking group. July 1994.

[Braden & Postel 87] R. Braden and J. Postel. łRequirements for Internet Gatewaysž. RFC 1009. January 1987.

[Brakmo & Peterson 95] L. Brakmo and L. Peterson. łPerformance Problems in BSD4.4 TCPž. Computer Communication Review, Vol. 25, No. 5, pp 69ś86. October 1995.

[Brakmo et al 94] L. S. Brakmo, S. W. O’Malley, and L. L. Peterson. łTCP Vegas: New Techniques for Congestion Detection and Avoidancež. In Proceedings of the 1994 SIGCOMM Conference, pp 24ś35. August 1994.

[Cerf & Kahn 74] V. Cerf and R. Kahn. łA Protocol for Packet Network Intercommunicationsž. IEEE Transactions on Communications, Vol. 22, No. 5, pp 637ś648. May 1974.

[Charney 94] A. Charney. łAn Algorithm for Rate Allocation in a Packet-Switched Network with Feedbackž. M.Sc. thesis, Department of EECS, MIT. May 1994.

[Charney et al 94] A. Charney, D. Clark, and R. Jain. łCongestion Control with Explicit Rate Indicationž. Technical Report 94-0692, ATM Forum Trafőc Management subworking group. July 1994.

[Cheriton & Williamson 89] D. Cheriton and C. Williamson. łVMTP as the Transport Layer for High-Performance Distributed Systemsž. IEEE Communications Magazine, pp 37ś44. June 1989.

[Cheriton 86] D. Cheriton. łVMTP: A Transport Protocol for the Next Generation of Communication Systemsž. In Proceedings of the 1986 SIGCOMM Conference, pp 406ś415. August 1986.

[Clark 82] D. D. Clark. łWindow and Acknowledgment Strategy in TCPž. RFC 813. July 1982.

[Clark 88] D. D. Clark. łThe Design Philosophy of the DARPA Internet Protocolsž. In Proceedings of the 1988 SIGCOMM Conference, pp 106ś114. August 1988.

[Clark et al 87] D. Clark, M. Lambert, and L. Zhang. łNETBLT: A High Throughput Transport Protocolž. In Proceedings of the 1987 SIGCOMM Conference, pp 353ś359. August 1987.

[Comer 88] D. Comer. łInternetworking with TCP/IP Ð Principles, Protocols and Architecture, 1st Editionž. Prentice-Hall, ISBN 0-13-470188-7. 1988.

[Comer 95] D. Comer. łInternetworking with TCP/IP Ð Principles, Protocols and Architecture, 3rd Editionž. Prentice-Hall, ISBN 0-13-216987-8. 1995.

[Davin & Heybey 90] J. R. Davin and A. T. Heybey. łA Simulation Study of Fair Queueing and Policy Enforcementž. Computer Communication Review, Vol. 20, No. 5, pp 23ś29. October 1990.

[Davis 72] D. W. Davis. łThe Control of Congestion in Packet-Switching Networksž. IEEE Transactions on Communications, Vol. 20, No. 6, pp 547ś550. June 1972.

[Degermark et al 97] M. Degermark, A. Brodnik, S. Carlsson, and S. Pink. łSmall Forwarding Tables for Fast Routing Lookupsž. In Proceedings of the 1997 SIGCOMM Conference, pp 3ś14. August 1997.

[Demers et al 89] A. Demers, S. Keshav, and S. Shenker. łAnalysis and Simulation of a Fair Queueing Algorithmž. In Proceedings of the 1989 SIGCOMM Conference, pp 1ś12. September 1989.

[Eldridge 92] C. A Eldridge. łRate Controls in Standard Transport Layer Protocolsž. Computer Communication Review, Vol. 22, No. 3, pp 106ś120. July 1992.

[Fendick et al 92] K. W. Fendick, M. A. Rodruigues, and A. Weiss. łAnalysis of a Rate- Based Control Strategy with Delayed Feedbackž. In Proceedings of the 1992 SIGCOMM Conference, pp 136ś147. September 1992.

[Fletcher 82] J. Fletcher. łAn Arithmetic Checksum for Serial Transmissionsž. IEEE Transactions on Communications, Vol. 30, No. 1, pp 247ś252. January 1982.

[Floyd & Jacobson 91] S. Floyd and V. Jacobson. łTrafőc Phase Effects in Packet-Switched Networksž. Computer Communication Review, Vol. 21, No. 2, pp 26ś42. April 1991.

[Floyd & Jacobson 93] S. Floyd and V. Jacobson. łRandom Early Detection Gateways for Congestion Avoidancež. ACM Transactions on Networks, Vol. 1, No. 4, pp 397ś413. August 1993.

[Haas 91] Z. Haas. łAdaptive Admission Congestion Controlž. Computer Communication Review, Vol. 21, No. 5, pp 58ś76. October 1991.

[Hashem 90] E. Hashem. łRandom Drop Congestion Controlž. M.Sc. thesis, Department of CS, MIT. 1990.

[Hluchyj 94] M. Hluchyj. łClosed-Loop Rate-Based Trafőc Managementž. Technical Report 94-0211R3, ATM Forum Trafőc Management subworking group. April 1994.

[Holzmann 90] G. J. Holzmann. łAlgorithms for Automated Protocol Veriőcationž. AT&T Technical Journal, Vol. 69, No. 1, pp 32ś44. January 1990.

[Holzmann 91] G. Holzmann. łDesign and Validation of Computer Protocolsž. Prentice-Hall, ISBN 0-13-539834-7. 1991.

[Holzmann 97] G. Holzmann. łThe Model Checker Spinž. IEEE Transactions on Software Engineering, Vol. 23, No. 5, pp 279ś295. May 1997.

[Jacobson 88] V. Jacobson. łCongestion Avoidance and Controlž. In Proceedings of the 1988 SIGCOMM Conference, pp 314ś329. August 1988.

[Jacobson 90] V. Jacobson. łCompressing TCP/IP headers for low-speed serial linksž. RFC 1144. February 1990.

[Jain & Ramakrishnan 88] R. Jain and K. K. Ramakrishnan. łCongestion Avoidance in Computer Networks with a Connectionless Network Layer: Concepts, Goals and Methodologyž. In Proceedings of the 1988 Computer Networking Symposium, pp 134ś143. April 1988.

[Jain 86] R. Jain. łA Timeout-Based Congestion Control Scheme for Window Flow-Controlled Networksž. In Innovations in Internetworking, pp 289ś 293. Artech House. 1986.

[Jain 90] R. Jain. łCongestion Control in Computer Networks: Issues and Trendsž. IEEE Network Magazine, Vol. 4, No. 3, pp 24ś30. May 1990.

[Jain 96] R. Jain. łCongestion Control and Trafőc Management in ATM Networks: Recent Advances and a Surveyž. Computer Networks and ISDN Systems, Vol. 28, No. 13, pp 1723ś1738. October 1996.

[Jain et al 87] R. Jain, K. K. Ramkrishnan, and D. M. Chiu. łCongestion Avoidance in Computer Networks with a Connectionless Network Layerž. Technical Report TR-506, Digital Equipment Corporation. 1987.

[Kalmanek et al 90] Kalmanek, Kanakia, and Keshav. łRate Controlled Servers for Very High Speed Networksž. In Proceedings of GlobeCom ’90. 1990.

[Karn & Partridge 87] P. Karn and C. Partridge. łImproving Round-Trip Time Estimates in Reliable Transport Protocolsž. In Proceedings of the 1987 SIGCOMM Conference, pp 2ś7. August 1987.

[Keshav 88] S. Keshav. łREAL: A Network Simulatorž. Technical Report 88/472, Department of EECS, UC Berkeley. 1988.

[Keshav 91] S. Keshav. łCongestion Control in Computer Networksž. PhD thesis, Department of EECS, UC Berkeley. August 1991.

[Majithia & et al 79] J. C. Majithia et al. łExperiments in Congestion Control Techniquesž. In Proceedings of the International Symposium on Flow Control in Computer Networks, pp 211ś234. February 1979.

[Mankin & Ramakrishnan 91] A. Mankin and K. Ramakrishnan. łGateway Congestion Control Surveyž. RFC 1254. August 1991.

[Mankin 90] A. Mankin. łRandom Drop Congestion Processingž. In Proceedings of the 1990 SIGCOMM Conference, pp 1ś29. September 1990.

[Mishra et al 96] P. P. Mishra, H. Kanakia, and S. K. Tripathi. łOn Hop-by-Hop Rate- Based Congestion Controlž. IEEE/ACM Transactions on Networking, Vol. 4, No. 2, pp 224ś239. April 1996.

[Morrison 68] D. Morrison. łPATRICIA ś Practical Algorithm to Retrieve Information Coded In Alfanumericž. Journal of the ACM, Vol. 15, No. 4, pp 514ś534. October 1968.

[Nagle 84] J. Nagle. łCongestion Control in IP/TCP Internetworksž. RFC 896. January 1984.

[Nagle 87] J. Nagle. łOn Packet Switches with Inőnite Storagež. IEEE Transactions on Communications, Vol. 35, No. 4, pp 435ś438. April 1987.

[Newman 94] P. Newman. łTrafőc Management for ATM Local Area Networksž. IEEE Communications Magazine, Vol. 32, No. 8, pp 44ś50. August 1994.

[Partridge 94] C. Partridge. łGigabit Networkingž, chapter 4, pp 61ś87. Addison- Wesley. ISBN 0-201-56333-9. 1994.

[Postel 80] J. B. Postel. łUser Datagram Protocolž. RFC 768. August 1980.

[Postel 81a] J. B. Postel. łInternet Control Message Protocolž. RFC 792. September 1981.

[Postel 81b] J. B. Postel. łTransmission Control Protocolž. RFC 793. September 1981.

[Ramakrishnan & Jain 90] K. K. Ramakrishnan and R. Jain. łA Binary Feedback Scheme for Congestion Avoidance in Computer Networksž. ACM Transactions on Computer Systems, Vol. 8, No. 2, pp 158ś181. May 1990.

[Reynolds & Postel 87] J. Reynolds and J. Postel. łThe Request For Comments Reference Guidež. RFC 1000. August 1987.

[Roberts 94] L. Roberts. łEnhanced PRCA (Proportional Rate-Control Algorithm)ž. Technical Report 94-0735R1, ATM Forum Trafőc Management subworking group. August 1994.

[Robinson et al 90] J. Robinson, D. Friedman, and M. Steenstrup. łCongestion Control in BBN Packet-Switched Networksž. Computer Communication Review, Vol. 20, No. 1, pp 76ś90. January 1990.

[Rose 92] O. Rose. łThe Q-Bit Schemež. Computer Communication Review, Vol. 22, No. 2, pp 29ś42. April 1992.

[Sanders & Weaver 90] R. M. Sanders and A. C. Weaver. łThe Xpress Transfer Protocol (XTP) Ð A Tutorialž. Computer Communication Review, pp 67ś80. October 1990.

[Schwartz 82] M. Schwartz. łPerformance Analysis of the SNA Route Pacing Controlž. IEEE Transactions on Communications, Vol. 30, No. 1, pp 172ś184. January 1982.

[Shenker 94] S. Shenker. łMaking Greed Work in Networks: A Game-Theoretic Analysis of Switch Service Disciplinesž. In Proceedings of the 1994 SIGCOMM Conference, pp 47ś57. September 1994.

[Sidi et al 93] M. Sidi, W. Liu, I. Cidon, and I. Gopal. łCongestion Control Through Input Rate Regulationž. IEEE Transactions on Communications, Vol. 41, No. 3, pp 471ś477. March 1993.

[Stallings 91] W. Stallings. łData and Computer Communications, 3rd Editionž. Maxwell Macmillan International, ISBN 0-02-946478-1. 1991.

[Stallings 96] W. Stallings. łIPv6: The New Internet Protocolž. IEEE Communications Magazine, Vol. 34, No. 7, pp 96ś108. July 1996.

[Stanford 96] U. Stanford. łStanford University Workshop on Fast Routing and Switchingž. URL http://tiny-tera.stanford.edu/Workshop Dec96/. 1996.

[Tichy 87] W. F. Tichy. łAn Introduction to the Revision Control Systemž. In Unix Programmer’s Manual: Supplementary Documents 1, chapter 13. USENIX Association. June 1987.

[Turner 86] J. Turner. łNew Directions in Communicationsž. IEEE Communications Magazine, Vol. 24, No. 10, pp 8ś15. October 1986.

[Vahalia 96] U. Vahalia. łUNIX Internals: The New Frontiersž, chapter 5, pp 114ś 115. Prentice-Hall. ISBN 0-13-101908-2. 1996.

[Wang & Crowcroft 81] Z. Wang and J. Crowcroft. łEliminating Periodic Packet Loss in the 4.3-Tahoe BSD TCP Congestion Control Algorithmž. Computer Communication Review, Vol. 11, No. 1, pp 9ś16. January 1981.

[Wang & Crowcroft 91] Z. Wang and J. Crowcroft. łA New Congestion Control Scheme: Slow Start and Search (Tri-S)ž. Computer Communication Review, Vol. 21, No. 1, pp 32ś43. January 1991.

[Williamson & Cheriton 91] C. L. Williamson and D. R. Cheriton. łLoss-Load Curves: Support for Rate-Based Congestion Control in High-Speed Datagram Networksž. In Proceedings of the 1991 SIGCOMM Conference, pp 17ś28. September 1991.

[Zhang 86] L. Zhang. łWhy TCP Timers Don’t Work Wellž. In Proceedings of the 1986 SIGCOMM Conference, pp 397ś405. August 1986.

[Zhang 91] L. Zhang. łVirtualClock: A New Trafőc Control Algorithm For Packet- Switched Networksž. ACM Transactions on Computer Systems, Vol. 9, No. 2, pp 101ś124. May 1991.