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Course Information

Course structure for Fall 2001

This readingseminarcoverstopicsin memorymanagement,with anemphasison algorithmsfor
automaticdynamicmemorymanagement,alsoknown asgarbagecollection. This is an introduc-
tory course;advancedtopics,includingconcurrent,parallel,anddistributedalgorithms,areleft for
a futureclass.

Previous acquaintancewith procedural(especiallyobject-oriented)andfunctionalprogramming
languagesandtheir implementationis assumed.

Classwill meettwice a week,andparticipantswill make formal oral presentationsof assigned
readingmaterial.

Assignments

Readingsandoral presentations.You mustattendall classmeetings,readall assignedpapers,and
participatein classdiscussion.Eachstudentwill presentat leastthreetimes,dependingon the
numberof participants.Textbookchapterswill bepreparedby teamsof two; researchpaperswill
bepreparedindividually.

Prerequisites

Experiencewith functionalandobject-orientedprogramminglanguages.Understandingof modern
computerarchitecture.

Meetings

MondaysandWednesdays,4:00- 5:15,in Tapy Hall 217

Instructor

Darko Stefanovic, office FEC 345C,phone2776561,email darko@cs.unm.edu— office hours
Mondays2:50-3:50or by appointment
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Readings

Textbook

RichardJonesandRafaelLins: Garbage Collection: Algorithms for Automatic Dynamic Memory
Management JohnWiley, 1996,ISBN 0-471-94148-4.

A comprehensive survey

PaulR. Wilson: UniprocessorGarbageCollectionTechniques,Universityof Texas,January1994,
ftp://ftp.cs.utexas.edu/pub/garbage/bigsurv.ps.

Detailed Course Plan

� Meeting1: Organizationalmeeting.Backgroundmaterialreview.

� Meeting2: Why garbagecollection?J&L Ch.1

� Meeting3: Overview of “classical”algorithms.J&L Ch.2

� Meeting4: Referencecounting.J&L Ch.3

� Meeting5: Referencecounting.J&L Ch.3

� Meeting6: Mark-sweepcollection.J&L Ch.4

� Meeting7: Mark-sweepcollection.J&L Ch.4

� Meeting8: Mark-compactcollection.J&L Ch.5

� Meeting9: Mark-compactcollection.J&L Ch.5

� Meeting10: Copying collection.J&L Ch.6

� Meeting11: Copying collection.J&L Ch.6

� Meeting12: Generationalcollection.J&L Ch.7

� Meeting13: Cache-consciouscollection.J&L Ch.11

� Meeting14: Cache-consciouscollection.J&L Ch.11

� Meeting15: Garbagecollectionfor C andC++. J&L Ch.9, 10

� Meeting16: Garbagecollectionfor C andC++. J&L Ch.9, 10
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� (Meetings17-21:objectlifetimes)Meeting17: ChristinaRuggieriandThomasP. Murtagh:
Lifetime Analysisof DynamicallyAllocatedObjects,POPL88.

� Meeting18: Henry G. Baker: Thermodynamicsof GarbageCollection. Henry G. Baker:
‘Inf antMortality’ andGenerationalGarbageCollection

� Meeting19: David A. BarrettandBenjaminG. Zorn: UsingLifetime Predictorsto Improve
MemoryAllocationPerformance.

� Meeting20: Darko Stefanović andJ. E. B. Moss: Characterisationof ObjectBehaviour in
StandardML of New Jersey.

� Meeting21: William D. ClingerandLarsT. Hansen:GenerationalGarbageCollectionand
theRadioactiveDecayModel.

� (Meetings22-25: Locality effects)Meeting22: Mark B. Reinhold:CachePerformanceof
Garbage-CollectedPrograms.

� Meeting23: MarceloJ. R. GonçalvesandAndrew W. Appel: CachePerformanceof Fast-
AllocatingPrograms.

� Meeting 24: David Tarditi and Amer Diwan: The Full Cost of a GenerationalCopying
GarbageCollectionImplementation.

� Meeting25: Eric CooperandScottNettlesand Indira Subramanian:Improving the Per-
formanceof SML GarbageCollectionusingApplication-SpecificVirtual MemoryManage-
ment.

� Meeting26: Anthony L. HoskingandJ.Eliot B. MossandDarkoStefanović: A Comparative
PerformanceEvaluationof Write BarrierImplementations.

� Meeting27: Urs Hölzle andDavid Ungar: Do Object-OrientedLanguagesNeedSpecial
HardwareSupport?

� Meeting28: Amer DiwanandJ. Eliot B. MossandRichardL. Hudson:CompilerSupport
for GarbageCollectionin aStaticallyTypedLanguage.

� Meeting29: Andrew W. Appel: GarbageCollectioncanbeFasterthanStackAllocation.

� Meeting30: RichardL. Hudson,J.Eliot B. Moss,SreenivasSubramoney, andWeldonWash-
burn: Cyclesto Recycle: GarbageCollectionon theIA-64, ISMM 2000


