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Course I nformation

Coursestructure for Fall 2001

This readingseminarcoverstopicsin memorymanagementyith an emphasison algorithmsfor
automaticdynamicmemorymanagementlsoknown asgarbagecollection. This is anintroduc-
tory courseadwancedopics,includingconcurrentparallel,anddistributedalgorithms areleft for
afutureclass.

Previous acquaintancevith procedural(lespeciallyobject-orientedand functional programming
languagesindtheirimplementations assumed.

Classwill meettwice a week, and participantswill make formal oral presentation®f assigned
readingmaterial.

Assignments

Readingsaandoral presentationsyou mustattendall classmeetingsreadall assignegapersand
participatein classdiscussion.Eachstudentwill presentat leastthreetimes, dependingon the
numberof participants.Textbook chapterswill be preparedy teamsof two; researctpaperswill
bepreparedndividually.

Prerequisites

Experiencavith functionalandobject-orientegorogrammindanguagesUnderstandingf modern
computerarchitecture.

M eetings

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

Instructor

Darko Stefanovic, office FEC 345C, phone2776561,email darko@cs.unm.edu— office hours
Mondays2:50-3:500r 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

Paul R. Wilson: UniprocessofGarbageCollectionTechniquesUniversityof Texas,Januaryl994,
ftp://ftp.cs.utxas.edu/pub/garbage/bigsyrs

Detailed Course Plan

e Meetingl: Organizationameeting.Backgroundmaterialreview.
e Meeting2: Why garbagecollection?J&L Ch. 1

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

e Meeting4: Referenceounting.J&L Ch.3

e Meeting5: Referenceounting.J&L Ch. 3

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

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

e Meeting8: Mark-compactollection.J&L Ch.5

e Meeting9: Mark-compactollection.J&L Ch.5

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

e Meetingll: Copying collection.J&L Ch.6

e Meetingl12: Generationatollection.J&L Ch.7

e Meetingl13: Cache-consciousollection.J&L Ch.11

e Meetingl4: Cache-consciousollection.J&L Ch. 11

e Meetingl5: Garbagecollectionfor C andC++. J&L Ch.9,10
e Meetingl6: Garbagecollectionfor C andC++. J&L Ch.9,10
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(Meetingsl7-21:objectlifetimes) Meeting17: ChristinaRuggieriandThomasP. Murtagh:
Lifetime Analysisof DynamicallyAllocatedObjects,POPLS88.

Meeting18: Henry G. Baker: Thermodynamic®f GarbageCollection. Henry G. Baker:
‘InfantMortality’ andGenerationaGarbageCollection

Meeting19: David A. BarrettandBenjaminG. Zorn: Using Lifetime Predictordo Improve
MemoryAllocation Performance.

Meeting20: Darko Stefanovic andJ. E. B. Moss: Characterisationf ObjectBehaviour in
StandardvL of New Jersg.

Meeting21: William D. ClingerandLars T. Hansen:GenerationaGarbageCollectionand
theRRadioactve DecayModel.

(Meetings22-25: Locality effects)Meeting22: Mark B. Reinhold: CachePerformancef
Garbage-CollecteBrograms.

Meeting23: MarceloJ. R. Gon@lvesand Andren W. Appel: CachePerformancef Fast-
Allocating Programs.

Meeting 24: David Tarditi and Amer Diwan: The Full Costof a GenerationalCopying
GarbageCollectionImplementation.

Meeting 25: Eric Cooperand Scott Nettlesand Indira Subramanianimproving the Per
formanceof SML GarbageCollectionusingApplication-Specificvirtual Memory Manage-
ment.

Meeting26: Anthory L. HoskingandJ.Eliot B. MossandDarko Stefanovic: A Comparatie
Performancdvaluationof Write BarrierImplementations.

Meeting 27: Urs Holzle and David Ungar: Do Object-Oriented_anguagedNeed Special
HardwareSupport?

Meeting28: Amer DiwanandJ. Eliot B. MossandRichardL. Hudson:Compiler Support
for GarbageCollectionin a StaticallyTypedLanguage.

Meeting29: Andrew W. Appel: GarbageCollectioncanbe FasterthanStackAllocation.

Meeting30: RichardL. Hudson J.Eliot B. Moss,SreenvasSubramong andWeldonWash-
burn: Cyclesto Regy/cle: GarbageCollectiononthelA-64, ISMM 2000



