
CS555Syllabus—Spring2001

JohnHeidemann

January11,2001

ClassmeetsFriday, 9amto 11:15am,beginningJanuary12 andendingApril 27. Thereareno vacationdays,
andthestopperioddoesnot intersectclassromdays.Thefinal is May 2nd,from 8amto 10am.

Changes: This syllabusmaybeupdatedover thesemester. Themostrecentversioncanalwaysbefoundat
http://www.isi.edu/˜johnh/WORK/CS55 5/SP20 01/SY LLABUS (html) andhttp://www.isi.
edu/˜johnh/WORK/CS555/SP2001/SYLLAB US/pap er.pd f (pdf).

11-Jan-01:the syllabuswassubstantallychangedto balanceclassesafter Feb. 9. If you have a copy of the
syllabusfrom beforeJan.11,please update it.

Obtaining these papers: All of thesepapersareavailablefrom theCSci555websyllabus(seeURL above)
in PDFformat. Becausethey arecopyrightedthey areavailableonly for classroomuse.Thepaperson theweb
sitearepassword protectedto inforce this; thepassword will begivento you on thefirst dayof class,or e-mail
theTA to askaboutit.

Youareencouragedto downloadandprint thepapers.Downloadedthey takeupabout95MB storage.Because
therearemany papers(71)andmany, many pages(morethan900),you arestrongly encouragedto useadouble-
sidedprinter. You will needa 3-inchbinderif youkeepthemthatway.

Someof thepaperswerescanned,thesetendto have large( 3-5MB) PDFfiles. Thesemayalsolook slightly
fuzzy whenprinted. Someof the paperdo not displaywell in Acrobaton the screen,but they all shouldlook
reasonablewhenprinted.

Optionaltext: [Coulouris94a].

[1. Coulouris94a] GeorgeCoulouris,JeanDollimore, andTim Kindberg. Distributed Systems: Concepts and
Design. Addison-Wesley, secondedition,1994.

Class 1 (Jan.12): Diagnostic exam today.

Diagnostic Exam. Seehttp://www.isi.edu/˜johnh/WORK/CS55 5/SP2 001/B ROCHURE for de-
tails.

Introduction:overview andaboutreadingpapers:[Hanson89a,Levin83a,Sandberg85a].

[2. Hanson89a] MichaelJ.Hanson.Efficient readingof papersin science.Brochureof unknown origin, 1989.
[classPDFcopy]
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[3. Levin83a] Roy Levin andDavid D. Redell. An evaluationof theninth SOSPsubmissions,or how (andhow
not) to write a goodsystemspaper. ACM Operating Systems Review, 17(3):35–40,July 1983. [classPDF
copy]

[4. Sandberg85a] RusselSandberg, David Goldberg, Steve Kleiman,Dan Walsh,andBob Lyon. Designand
implementationof the SunNetwork File System. In USENIX Conference Proceedings, pages119–130.
USENIX, June1985.[classPDFcopy]

Class 2 (Jan.19): Homework 1 given.

Designprinciples[Saltzer81a,Lampson83a,Clark80a]. Optional:Text Chapter2 (DesignGoals).

[5. Saltzer81a] J.H. Saltzer, D. P. Reed,andD. D. Clark. End-to-endargumentsin systemdesign.Proceedings
of the 2nd International Conference on Distributed Computing Systems, pages509–512,April 1981.[class
PDFcopy]

[6. Lampson83a] ButlerLampson.Hints for computersystemdesign.In Proceedings of the 9th Symposium on
Operating Systems Principles, pages33–48,BrettonWoods,New Hampshire,October1983.ACM. [class
PDFcopy]

[7. Clark80a] David Clark andLiba Svobodov. Designof distributedsystemssupportinglocal autonomy. In
Proceedings of the 20th IEEE COMPCON, pages438–444.IEEE,February1980.[classPDFcopy]

Concurrency: MonitorsandRPCandtheir duality: [Lampson80a,Lauer78a,Birrell84a] .

[8. Lampson80a] B.W. LampsonandD.D. Ridell. Experienceswith processorsandmonitorsin Mesa.Commu-
nications of the ACM, 23(2):105–117,February1980.[classPDFcopy]

[9. Lauer78a] HughC. LauerandRogerM. Needham.On theduality of operatingsystemstructures.In Pro-
ceedings of the Second International Symposium on Operating Systems, pages408–423.INRIA, October
1978. reprintedin OperatingSystemsReview 13(2),April 1979,pp.3–19.[classPDFcopy]

[10. Birrell84a] A. Birrell andB. Nelson. Implementingremoteprocedurecalls. ACM Transactions on Com-
puter Systems, 2(1):39–59,February1984.[classPDFcopy]

Class 3 (Jan.26): Homework 1 due; homework 2 given.

AdvancedmonitorsandRPC[Hoare78a,Hauser93a,Waldo99a]. Optional:Text Chapter5 (RPC).

[11. Hoare78a] C.A. R.Hoare.Communicatingsequentialprocesses.Communications of the ACM, 21(8):666–
677,August1978.[classPDFcopy]

[12. Hauser93a] Carl Hauser, ChristianJacobi,Marvin Theimer, BrentWelch,andMark Weiser. Usingthreads
in interactivesystems:A casestudy. In Proceedings of the 14th Symposium on Operating Systems Princi-
ples, pages94–105,December1993.[classPDFcopy]
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[13. Waldo99a] Jim Waldo. TheJini architecturefor network-centriccomputing.Communications of the ACM,
42(10):76–82,October1999.[classPDFcopy]

DSM: [Li89a, Carter91a].

[14. Li89a] Kai Li andPaul Hudak. Memorycoherencein sharedvirtual memorysystems.ACM Transactions
on Computer Systems, 7(4):321–359,November1989.[classPDFcopy]

[15. Carter91a] JohnB. Carter, JohnK. Bennett,andWilly Zwaenepoel.Implementationandperformanceof
Munin. In Proceedings of the Thirteenth Symposium on Operating Systems Principles, pages152–164.
ACM, October1991.[classPDFcopy]

Class 4 (Feb. 2)

Distributedsystemsandevents:[Carriero85a,Birman93a,Ousterhout96a].

[16. Carriero85a] NicholasCarrieroandDavid Gelernter. The S/Net’s Linda kernel. In Proceedings of the
Tenth Symposium on Operating Systems Principles, pages110–129.ACM, December1985. [classPDF
copy]

[17. Birman93a] K. P. Birman. Theprocessgroupapproachto reliabledistributedcomputing.Communications
of the ACM, 36(12):36–53,December1993.[classPDFcopy]

[18. Ousterhout96a] JohnOusterhout.Why threadsareabadidea(for mostpurposes).InvitedTalk at the1996
USENIX TechnicalConference,January1996.[classPDFcopy]

Causalityandtime: [Lamport78a,Jefferson85a].

[19. Lamport78a] LeslieLamport. Time,clocks,andtheorderingof eventsin a distributedsystem.Communi-
cations of the ACM, 21(7):558–565,July1978.[classPDFcopy]

[20. Jefferson85a] David R. Jefferson. Virtual time. ACM Transactions on Programming Languages and
Systems, 7(3):404–425,July 1985.[classPDFcopy]

Class 5 (Feb. 9)

Schedulingandembeddedsystesm:[Waldspurger94a,Zuberi99a,Hill00a] . ([Hill00a] is new thisyear.)

[21. Waldspurger94a] Carl A. WaldspurgerandWilliam E. Weihl. Lottery scheduling:Flexible proportional-
shareresourcemanagement.In Proceedings of the First USENIX Symposium on Operating Systems Design
and Implementation, pages1–11,Monterey, CA, November1994.USENIX. [classPDFcopy]

[22. Zuberi99a] Khawar M. Zuberi, PadmanabhanPillai, andKang G. Shin. EMERALDS: a small-memory
real-timemicrokernel. In Proceedings of the 17th Symposium on Operating Systems Principles, pageto
appear, KiawahIsland,SC,USA, December1999.ACM. [classPDFcopy]
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[23. Hill00a] JasonHill, RobertSzewczyk, Alec Woo, SethHollar, David Culler, andKristofer Pister. System
architecturedirectionsfor network sensors. In Proceedings of the 9th International Conference on Ar-
chitectural Support for Programming Languages and Operating Systems, pages93–104,Cambridge,MA,
USA, November2000.ACM. [classPDFcopy]

Naming: Classicnaming:[Saltzer82a,Neuman92b,Neuman89b].

[24. Saltzer82a] JermomeH. Saltzer. On the namingandbinding of network destinations. In International
Symposium on Local Computer Networks, pages311–317,April 1982.[classPDFcopy]

[25. Neuman92b] B. Clifford Neuman. The ProsperoFile System:A global file systembasedon the virtual
systemmodel. Computing Systems, 5(4):407–432,Fall 1992.[classPDFcopy]

[26. Neuman89b] B. Clifford Neuman. The needfor closurein large distributedsystems. Operating System
Review, 23(4):28–30,October1989.[classPDFcopy]

Class 6 (Feb. 16): Homework 2 due; homework 3 given.

Namingsystems[Sechrest92a,Pike92a,AdjieWinoto99b]. (AdjieWinoto99bwasaddedmid-termlastyear.)

[27. Sechrest92a] StuartSechrestandMichaelMcClennen.Blendinghierarchicalandattribute-basedfile nam-
ing. In Proceedings of the 12th International Conference on Distributed Computing Systems, June1992.
[classPDFcopy]

[28. Pike92a] Rob Pike, Dave Presotto,Ken Thompson,Howard Trickey, andPhil Winterbottom. The useof
namespacesin Plan9. In Proceedings of the 5th ACM SIGOPS European Workshop, pages72–76,Mont
Saint-Michel,1992.ACM. [classPDFcopy]

[29. AdjieWinoto99b] William Adjie-Winoto, Elliot Schwartz,Hari Balakrishnan,andJeremyLilley. Thede-
sign and implementationof an intentionalnamingsystem. In Proceedings of the 17th Symposium on
Operating Systems Principles, pageto appear, Kiawah Island,SC, USA, December1999. ACM. [class
PDFcopy]

Physicalfile systemsI: [McKusick84a,Rosenblum91a]. (Optional:Text Chapter7 (File Service:A Model).)

[30. McKusick84a] MarshallMcKusick,William Joy, SamuelLeffler, andR.Fabry. A fastfile systemfor UNIX.
ACM Transactions on Computer Systems, 2(3):181–197,August1984.[classPDFcopy]

[31. Rosenblum91a] MendelRosenblumandJohnK. Ousterhout. The designand implementationof a log-
structuredfile system. In Proceedings of the 13th Symposium on Operating Systems Principles, pages
1–15.ACM, October1991.[classPDFcopy]

Class 7 (Feb. 23): Term paper proposals due.

Physicalfile systemsII: [Seltzer95a,Sweeney96a,Patterson88a].
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[32. Seltzer95a] Margo Seltzer, Keith A. Smith, Hari Balakrishnan,JacquelineChang,SaraMcMains, and
VenkataPadmanabhan.File systemlogging versusclustering:A performancecomparison. In USENIX
Conference Proceedings, pages249–264,New Orleans,LA, January1995.USENIX. [classPDFcopy]

[33. Sweeney96a] AdamSweeney, DougDoucette,Wei Hu,CurtisAndeerson,MikeNishimoto,andGeoff Peck.
Scalabilityin the XFS file system. In USENIX Conference Proceedings, pages1–14. USENIX, January
1996.[classPDFcopy]

[34. Patterson88a] David A. Patterson,GarthGibson,andRandyH. Katz. A casefor redundantarraysof inex-
pensivedisks(RAID). Proceedings of the 1988 ACM SIGMOD International Conference on Management
of Data, pages109–116,June1988.[classPDFcopy]

File systembehavior anddistributedfile-systemsI: [Vogels99a,Sandberg85a]. (Note: theSandberg paperis
a review from thefirst class.)(Optional:Text Chapter8 (File Service:CaseStudies).)

[35. Vogels99a] WernerVogels. File systemusagein Windows NT 4.0. In Proceedings of the 17th Symposium
on Operating Systems Principles, pageto appear, KiawahIsland,SC,USA, December1999.ACM. [class
PDFcopy]

[Sandberg85a] seeabove.

Class 8 (Mar. 2)

Distributedfile-systemsII: [Gray89a,Howard88a].

[36. Gray89a] Cary Gray andDavid Cheriton. Leases:An efficient fault-tolerantmechanismfor distributed
file cacheconsistency. In Proceedings of the Twelfth Symposium on Operating Systems Principles, pages
202–210.ACM, December1989.[classPDFcopy]

[37. Howard88a] JohnHoward,MichaelKazar, SherriMenees,David Nichols,Mahadev Satyanarayanan,Robert
Sidebotham,andMichaelWest. Scaleandperformancein a distributedfile system.ACM Transactions on
Computer Systems, 6(1):51–81,February1988.[classPDFcopy]

Replicatedfile systemsI: [Walker83a,Anderson95a,Gifford79a].

[38. Walker83a] BruceWalker, GeraldPopek,RobertEnglish,CharlesKline, andGreg Thiel. The LOCUS
distributedoperatingsystem. In Proceedings of the Ninth Symposium on Operating Systems Principles,
pages49–70.ACM, October1983.[classPDFcopy]

[39. Anderson95a] ThomasE. Anderson,Michael D. Dahlin, JeannaM. Neefe,David A. Patterson,Drew S.
Roselli,andRandolphY. Wang.Serverlessnetwork file systems.In Proceedings of the 15th Symposium on
Operating Systems Principles, pages109–126,CopperMountainResort,Colorado,December1995.ACM.
[classPDFcopy]

[40. Gifford79a] David K. Gifford. Weightedvoting for replicateddata. In Proceedings of the Seventh Sympo-
sium on Operating Systems Principles, pages150–162.ACM, December1979.[classPDFcopy]
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Class 9 (Mar. 9): Homework 3 due; homework 4 given. Term paper proposals must be accepted. Midterm
exam today.

Replicatedfile systemsII: Coda,Ficus[Kistler92a,Guy90b].

[41. Kistler92a] JamesJ.Kistler andMahadev Satyanarayanan.Disconnectedoperationin theCodafile system.
ACM Transactions on Computer Systems, 10(1):3–25,1992.[classPDFcopy]

[42. Guy90b] RichardG. Guy, JohnS.Heidemann,Wai Mak, ThomasW. Page,Jr., GeraldJ.Popek,andDieter
Rothmeier. Implementationof theFicusreplicatedfile system.In USENIX Conference Proceedings, pages
63–71,Anaheim,CA, June1990.USENIX. [classPDFcopy]

Midterm exam.

Spring Break
March 16: Springbreak,no class.

Class 10 (Mar. 23)

Distributedstate:[Chandy85a,Lamport82a]

[43. Chandy85a] K. Mani ChandyandLeslie Lamport. Distributedsnapshots:Determiningglobal statesof
distributedsystems. ACM Transactions on Computer Systems, 3(1):63–75,February1985. [classPDF
copy]

[44. Lamport82a] LeslieLamport,RobertShostak,andMarshallPease.TheByzantinegeneralsproblem.ACM
Transactions on Programming Languages and Systems, 4(3):382–401,July1982.[classPDFcopy]

Kernels: microkernels[Black92a,Wulf74a,Liedtke93a](Optional:Text Chapter18.1–6(CaseStudies).)

[45. Black92a] David L. Black, David B. Golub, Daniel P. Julin, RichardF. Rashid,RichardP. Draves,Ran-
dall W. Dean,AlessandroForin, JosephBarrera,Hideyuki Tokuda,GeraldMalan, andDavid Bohman.
MicrokerneloperatingsystemarchitectureandMach. In Proceedings of the USENIX Symposium on Mi-
crokernels and Other Kernel Architectures, pages11–30,April 1992.[classPDFcopy]

[46. Wulf74a] W. Wulf, E. Cohen,W. Corwin, A. Jones,R. Levin, C. Pierson,andF. Pollack. HYDRA: the
kernelof a multiprocessoroperatingsystem. Communications of the ACM, 17(6):337–345,June1974.
[classPDFcopy]

[47. Liedtke93a] JochenLiedtke. Improving IPC by kerneldesign. In Proceedings of the 14th Symposium on
Operating Systems Principles, pages175–188,Asheville, North Carolina,December1993. ACM. [class
PDFcopy]

Class 11 (Mar. 30): Term papers due; homework 5 given.

Microkernelperformanceandvirtual machines:[Chen93b,Bugnion97a].
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[48. Chen93b] J. Bradley ChenandBrian N. Bershad. The impactof operatingsystemstructureon memory
systemperformance.In Proceedings of the 13th Symposium on Operating Systems Principles, pages120–
133.ACM, December1993.[classPDFcopy]

[49. Bugnion97a] EdouardBugnion,ScottDevine, andMendelRosenblum.Disco: Runningcommodityoper-
atingsystemson scalablemultiprocessors.In Proceedings of the 16th Symposium on Operating Systems
Principles, pages143–156,St.Malo, France,October1997.ACM. [classPDFcopy]

Layering: (we’ll revisit the layeringportionsof [Sandberg85a]and[Guy90b] [Hutchinson91a,Ritchie84a,
Sandberg85a,Guy90b].

[50. Hutchinson91a] NormanC. HutchinsonandLarry L. Peterson. The � -Kernel: An architecturefor im-
plementingnetwork protocols. IEEE Transactions on Software Engineering, 17(1):64–76,January1991.
[classPDFcopy]

[51. Ritchie84a] DennisM. Ritchie. A streaminput-outputsystem.AT&T Bell Laboratories Technical Journal,
63(8):1897–1910, October1984.[classPDFcopy]

[Sandberg85a] seeabove.

[Guy90b] seeabove.

Class 12 (Apr. 6): Homework 4 due.

Abstractionin thesmallandlarge[Bershad95a,Fox97a].

[52. Bershad95a] Brian N. Bershad,Stefan Savage,Przemyslaw Pardyak,Emin Gün Sirer, Marc Fiuczynski,
David Becker, SusanEggers,andCraig Chambers. Extensibility, safetyandperformancein the SPIN
operatingsystem.In Proceedings of the 15th Symposium on Operating Systems Principles, pages267–284,
CopperMountainResort,Colorado,December1995.ACM. [classPDFcopy]

[53. Fox97a] ArmandoFox, Steven D. Gribble,Yatin Chawathe,Eric A. Brewer, andPaul Gauthier. Cluster-
basedscalablenetwork services.In Proceedings of the 16th Symposium on Operating Systems Principles,
pages78–91,St.Malo, France,October1997.ACM. [classPDFcopy]

Security: Securityoverview: [Needham78a,Voydock83a,Schneier96a]. (Optional:Text Chapter16 (Secu-
rity).)

[54. Needham78a] RogerM. NeedhamandMichaelD. Schroeder. Usingencryptionfor authenticationin large
networksof computers.Communications of the ACM, 21(12):993–999,December1978.[classPDFcopy]

[55. Voydock83a] V. L. VoydockandS. T. Kent. Securitymechanismsin high-level network protocols. ACM
Computing Surveys, 15(2):135–171,June1983.[classPDFcopy]

[56. Schneier96a] BruceSchneier. Why cryptographyis harderthanit looks. Risks-Forum Digest (comp.risks),
18(61),15 November1996.[classPDFcopy]
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Class 13 (Apr. 13): Homework 5 due.

Key distribution,confinement,logic: [Neuman94b,Lampson73a,Burrows90a].

[57. Neuman94b] B. Clifford NeumanandTheodoreTs’o. Kerberos:An authenticationservicefor computer
networks. IEEE Communications Magazine, pages33–38,September1994.[classPDFcopy]

[58. Lampson73a] Butler W. Lampson. A noteon the confinementproblem. Communications of the ACM,
16(10):613–615,October1973.[classPDFcopy]

[59. Burrows90a] Michael Burrows, Mart́ın Abadi, andRogerNeedham. A logic of authentication. ACM
Transactions on Computer Systems, 8(1):18–36,February1990.[classPDFcopy]

Databases: [Stonebraker81a,Seltzer99b,Maheshwari00a]. (Optional: Text Chapter12 (SharedDataand
Transactions),14 (DistributedTransactions))([Maheshwari00a]is new this year.)

[60. Stonebraker81a] MichaelStonebraker. Operatingsystemsupportfor databasemanagement.Communica-
tions of the ACM, 24(7):412–418,July1981.[classPDFcopy]

[61. Seltzer99b] MargoSeltzerandMichaelOlson.Challengesin embeddeddatabasesystemadministration.In
Proceedings of the First USENIX Workshop on Embedded Systems, pages103–109,Cambridge,MA, USA,
March1999.USENIX. [classPDFcopy]

[62. Maheshwari00a] UmeshMaheshwari, RadekVingralek,andBill Shapiro.How to build a trusteddatabase
systemonuntrustedstorage.In Proceedings of the USENIX Symposium on Operating Systems Design and
Implementation, SanDiego,CA, USA, October2000.USENIX. [classPDFcopy]

Class 14 (Apr. 20): Final version of term papers due.

Unix, Grapevine,websearchengines:[Ritchie74a,Birrell82a,Brin98a].

[63. Ritchie74a] DennisM. RitchieandKenThompson.TheUNIX time-sharingsystem. Communications of
the ACM, 17(7):365–375,October1974.[classPDFcopy]

[64. Birrell82a] Andrew D. Birrell, Roy Levin, RogerM. Needham,andMichaelD. Schroeder. Grapevine: An
exercisein distributedcomputing. Communications of the ACM, 25(4):260–274,April 1982. [classPDF
copy]

[65. Brin98a] Sergey Brin andLawrencePage.Theanatomyof alarge-scalehypertextualwebsearchengine.In
Proceedings of the 7th International World Wide Web Conference, pages107–117,Brisbane,Queensland,
Australia,April 1998.[classPDFcopy]

Sprite,Amoeba:[Litzkow88a,Ousterhout88a,Tanenbaum90a].

[66. Litzkow88a] M. Litzkow, M. Livney, andM. Mutka. Condor—ahunterof idle workstations.In Proceedings
of the 8th International Conference on Distributed Computing Systems, pages104–111.IEEE,June1988.
[classPDFcopy]
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[67. Ousterhout88a] JohnK. Ousterhout,Andrew R. Cherenson,FrederickDouglis, Michael N. Nelson,and
Brent B. Welch. The Spritenetwork operatingsystem. IEEE Computer, pages23–36,February1988.
[classPDFcopy]

[68. Tanenbaum90a] Andrew S.Tanenbaum,RobbertvanRenesse,HansvanStavern,GregoryJ.Sharp,SapeJ.
Mullender, JackJansen,and Guido van Rossum. Experienceswith the Amoebadistributed operating
system.Communications of the ACM, 33(12):46–63,December1990.[classPDFcopy]

Class 15 (Apr. 27)

Performancestudies:[Chen96a,Ousterhout90a].

[69. Chen96a] J. Bradley Chen,YasuhiroEndo,KeeChan,David Mazières,Antonio Dias,Margo Seltzer, and
MichaelD. Smith. Themeasuredperformanceof personalcomputeroperatingsystems.ACM Transactions
on Computer Systems, 14(1):3–40,February1996.[classPDFcopy]

[70. Ousterhout90a] JohnK. Ousterhout.Why aren’t operatingsystemsgettingfasterasfastashardware? In
USENIX Conference Proceedings, pages247–256.USENIX, June1990.[classPDFcopy]

Athena,FreeNet:[Champine90a,Clarke00a]. ([Clarke00a]is new this year.) ,

[71. Champine90a] George A. Champine,Jr. Daniel E. Geer, andWilliam N. Ruh. ProjectAthenaasa dis-
tributedcomputersystem.IEEE Computer, 23(9):40–50,September1990.[classPDFcopy]

[72. Clarke00a] Ian Clarke, OskarSandberg, BrandonWiley, andTheodoreW. Hong. Freenet:A distributed
anonymousinformationstorageretrieval system.In Proceedings of the ICSI Workshop on Design Issues in
Anonymity and Unobservability, Berkeley, CA, USA, July2000.[classPDFcopy]

Final Exam
Final exam (May 2), 8amto 10am.
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