Intr oduction

Ashvin Goel

DistributedSystemsECE 1746,Fall 2003



Topics

Classformat
Characteristicef distributedsystems
Designissuesan distributedsystems

Shoulddistributedsystemdehae like centralized
systems?
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ClassFormat

» Classwebsiteavailablefrom my homepage
s http://www.eecqg.tor ont o.e du/ ~ashvin
o Pleasesignup onclasswebsite
s Enrolimentkey: ecel746
» Seminarstylecourse
s Lotsof advancedmaterial
» Assignments,nal exams- nope
o Quizzes 4
s Project



What Is a Distrib uted System?

» An integratedcomputingor informationfacility, thatis

s Built outof mary computers

s Thatoperateconcurrently

s Thatarephysically distributed
s Havetheirown falluremodes

» Haveindependentlocks

s Butarelinkedby anetwork



Why do we have them?

» Peoplearedistributedbut needto work together
» Hardwareneeddo becloseto people

o Informationis distributed,but needdo beshared
s Issueof trust

o Hardwareis distributed,but needdo beshared
(resourcesharing)



Examples

o DistributedUnix

o Commerciallransactiorbystems
s WWW

» NetNews (Unix nevsgroups)



Characteristics of Distrib uted System:s



Heterogenelityin Resouices,Env
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°

Resources hardware,networks
Environment= OS,languagesmplementation
Datatyperepresentatiorhyte ordering,API, protocols

Middleware- softwarelayerthattriesto hidethese
differenceswith uniform computationaimodel

Virtual machines makingcodeexecutableon ary
hardware,provide uniform ervironment



Openness

Systemcanbe extendedandre-implemented
Interfacespublished
Uniform mechanisnio accesgesources

Heterogeneouls/w andsoftware,providedthatthey
conformto the speci cation



Concurrency

Many usershencemary concurrenpiecesof work

Senersneedto beresponsibldor mary clients,sothey
needto beconcurrent

Many computershencemary resourcesvailablefor
parallelism

Concurreng allows parallelism
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Scalability

Resources

Adding physicalresources
Adding softwareresources

Users
Performancelegradation

Challengebetweerdistributing versuscentralizatiorof
physicalandsoftwareresources
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Security

Con dentiality: protectionagainstdisclosurgo
unauthorizedndividuals

Secreg
Authentication

Integrity: protectionagainstalteration

Avallability: protectionacainstinterferencewith
accessingesources

Mobile codeexecution
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Fault Toleranceand Availability

Partial fallures

Detectfallure

Maskfailure

Toleratefailure
Hardwareredundang

Softwarerecovery (rollback)
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Designlssuesin Distrib uted Systems
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Naming

We neednamesgn orderto useresources
Usekrfriendly namesys. internal(machine names
Issuesn designinga namespace

Scale
Implementatiorof namelookup
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Communication

How doesonecomputer‘talk to" another?

Lateng vs. bandwidth

SoftwareOver
High-level

nead

programmingmnodelwith low overhead!
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Caching and Replication

Alternative to remoteaccess
Distribution vs. centralizationssue
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Workload Allocation

Loadsharing
Loadbalancing
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ConsistencyMaintenance

Updates
Immutableobjects!

Clocks

Replicas

19



Exception and fallur e

Exception:within speci cationof object
Failure: outsidespeci cationof object

20



Transparency

Somethinghiddenfrom theclient

Accesslranspareng
NFSvsftp

LocationTranspareng
Domainnamevs IP address

Concurreng Transpareng

Fromwhomis concurreng concealedFromthe
programmerr from theclient?

ReplicationTranspareng
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Transparency(2)

Fallure Transpareng
Hide faults
Migration or Mobility Transparengc
Concealsnovementof resources
Performancdranspareng

Allows systemto berecon guredto improve
performance

ScalingTranspareng
Users
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Quality of Service

Performance

Throughput
Lateng
Jitter

Reliability
Security
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Shoulddistributedsystemdehae like
centralizessystems?
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Differ ences

Lateny
4-5 ordersmagnitude
Objectmigration?
Memoryaccess

Local vs. remoteaddresspace
DSM?Refeenceansteadof pointers?

Partial failure

Impossibleto mask!

No globalstate
Independentailurespossible
Interfacesshouldexposefailure!
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