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Topics

Classformat

Characteristicsof distributedsystems

Designissuesin distributedsystems

Shoulddistributedandcentralizedsystemsbehave
similarly?

2



ClassFormat
Classwebsiteavailablefrom my homepage

http://www.eecg.toronto.edu/~ashvin

Signup for classby joining theclassmailing list

Instructionsavailablefrom classwebsite

Seminarstylecourse

Lotsof advancedmaterial

No quizzesor �nal exams

Shortassignments

Project,presentation
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What is a Distrib uted System?

A computingfacility built with many computers

Thatoperateconcurrently
Thatarephysicallydistributed

Have theirown failuremodes

Thathave independentclocks
Thatarelinkedby anetwork
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Why do wehave them?

Peoplearedistributedbut needto work together

Hardwareneedsto becloseto people

Informationis distributed,but needsto beshared

Issueof trust

Hardwareneedsto beshared(resourcesharing)
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Examples

Distributed�le systems

Databasesystems

Distributedoperatingsystems

WWW

Netnews(newsgroups)
E-commercewebsites
Searchengines

6



Characteristicsof Distrib uted Systems
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Heterogeneityin Resources,Env

Resource= hardware,networks

Environment= OS,languages,implementation

Datatyperepresentation,byteordering,API, protocols

Middleware- layerthattriesto hidethesedifferences

Uniform computationalmodel

Virtual machines- runcodeonany hardware

Provideuniformenvironment
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Openness

Systemcanbeextendedandre-implemented

Interfacespublished

Uniform mechanismto accessresources

Heterogeneoush/w andsoftware

Providedthatthey conformto thespeci�cation
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Concurrency

Many users

Many concurrentpiecesof work

Serversneedto beresponsiblefor many clients

Concurrency needed

Many computers

Many resourcesavailablefor parallelism

Concurrency allowsparallelism
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Scalability

Resources

Addingphysicalresources
Addingsoftwareresources

Users

Performancedegradation

Challengebetweendistributingversuscentralization
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Security

Con�dentiality: protectionagainstdisclosureto
unauthorizedindividuals

Secrecy
Authentication

Integrity: protectionagainstalteration

Availability: protectionagainstinterferencewith
accessingresources

Mobile codeexecution
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Fault Toleranceand Availability

Partial failures

Detectfailure
Maskfailure
Toleratefailure

Hardwareredundancy

Softwarerecovery (rollback)
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DesignIssuesin Distrib uted Systems
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Naming

Weneednamesin orderto useresources

User-friendly namesvs. internal(machine)names

Issuesin designinganamespace

Scale
Implementationof namelookup
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Communication
How doesonecomputer"talk to" another?

Latency vs. bandwidth

SoftwareOverhead

High-level programmingmodelwith low overhead!
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Cachingand Replication

Alternative to remoteaccess

Distributionvs. centralizationissue
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Workload Allocation
Loadsharing

Loadbalancing
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ConsistencyMaintenance

Updates

Immutableobjects!

Clocks

Replicas
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Exceptionand failur e

Exception:within speci�cationof object

Failure:outsidespeci�cationof object
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Transparency

Somethinghiddenfrom theclient

AccessTransparency

NFSvs ftp

LocationTransparency

Domainnamevs IP address

Concurrency Transparency

Fromwhomis concurrency concealed?Fromthe
programmer?Or from theclient?

ReplicationTransparency
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Transparency(2)

FailureTransparency

Hide faults

Migrationor Mobility Transparency

Concealsmovementof resources

PerformanceTransparency

Allowssystemto berecon�guredto improve
performance

ScalingTransparency

Users
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Quality of Service

Performance

Throughput
Latency
Jitter

Reliability

Security
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Shoulddistributedsystemsbehave like
centralizedsystems?
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PleaseRead

“A NoteonDistributedComputing”
SamuelC. Kendall,JimWaldo,Ann Wollrath,Geoff Wyant

25



Differ ences
Latency

4-5ordersmagnitude
Objectmigration?

Memoryaccess

Local vs. remoteaddressspace
DSM?Referencesinsteadof pointers?

Partial failure

Impossibleto mask!
No globalstate
Independentfailurespossible
Interfacesshouldexposefailure!
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ClassFormat (For Late Comers)

Classwebsiteavailablefrom my homepage

http://www.eecg.toronto.edu/~ashvin

Signup for classby joining theclassmailing list

Instructionsavailablefrom classwebsite

Seminarstylecourse

Lotsof advancedmaterial

No quizzesor �nal exams

Shortassignments

Project,presentation
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ChoosingA Paper to Present

First-come�rst-served

Sendemailto mailing list
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