Distributed Software
Development

Problem Solving |
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larverdey of Yan Pt

Centrally controlled environments

& AL one mamme, Hll prooe=es W3 symem e omoled by 3
* Imran

& This 2lows L& 10 maka [y resncive Eumpuions aboln

e bofavior of Symom peooomes.
+ NFE, paralicd compuadon (o conjugaae gredien )
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Distributed Problem Solving

# The prellmimary porton of the coors fooemed on iechnl gees
for achieving propatics o Sanrs i dEoribned SERomes
& cugm,-mm.u

+ Now, wo oo oo the question o fow 1o sokse: probiome in a
dirincd lashion, Fsuming thar we hawe impicmannad
SOmE Ol U=e propeerics.

Cooperative processes

* Wa'll aiso whink abow proceses that am commiicd by
soparsne indricecls, b 3mmemesd oo Be ooparive.
+ SEThaHome, dismrinedne
+ [Waning sohcruling
* TCF (originally)
+ In s case, =GN e that proosses willl =0

benevolomly, Ban chon choy will B hersmgrnous.
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Problem environments

& Ome dimonsion along which s Gn darsoeriee disribesed

privhicm soheng & wooording 1o the degnoe of aUionomy o
soil-imeresadnes of the parddpanms.

¥ How much —an & prowoonl sssame 3o the: bolorior and
miives of the: paric pancs?

Mon-cooperative processes

= We'll 3kn noadl o think abowm non-opoEtie SFRmmes, in
which cach prooss s sl inssTsr.

# Nou neoemsnily makswclem, | ooncemied only abou
Iz owm
¥ This will require 2 SiTeronc =0 ol Exampions 2o haow
oy proinde] shomld work.
# Rparce allocion, audions, seme scheduling
protsicms. lio-sharing
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TCP: an illustration

# TCP ks an oample of 3 proocad thar wes desgnoed oo work
In & Cooperathes CTRCnmenL

* Rocll that TOF ks bullt on pop of UDFP

# LIDF provides padsi-oricmed Sellary.

TCF jprowides: raflabie: in-order delkeary on wop of UDP.

Sander A sonds 3 pedest un rramher B

E romms an ednowiedament that the packon wors reooived.

i & does nor reocive an ACK Bofore 2 dmer oxpiees, the

[RChEL 5 resonL
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TCP: an illustration

& The TOF mapemion algorichm does che icliowing, ooty
# Whin & packan |5 k=, halee Uhe window sler and double
LimacdL

# I all packors in 2 window are oansminesd) suooesTully
Incregse window s by 1.

& There am o of detalls in ohe Implomernacion of ths than
I'm gloeming ohsar.
& The kay poim k5 this: This prowoonl works wondaruly, =

TCP: an illustration

# To improee amemisson alicency, TCF s & conoop
Called siding windons.
+= The sendar has & “windos™ of e n [0 5onds Al padkers
within than. windos.

* A5 e owest-numitsonsd padent In O wAnDos b
acknowicged, the window “slides™ upweed, and mom
[peeciis. 30 SonL

# This Improyes ieRsmislon @i - the poal s dor the
nerwork: 3 be compicanty Saosrnn.

TCP: an illustration

# In e carly days IF the Imemec, this was o 3 peoliom.

= Small number of vy, e handwidih-samrating
apps

+ Parslldl downioad of images from wobi papes wes: the fing
DO

# Lamer, mon-TOF proosonls [ RTSP, proprietany sonmes)
Implomomed dhodr own Conpeion comrod algorithms.

* Thex applicions am noc neoesrily toned ao amy son of
plizhal cpeimum.

TCP: an illustration

# The problem b5 how o deal with congrsion.
# Fadkos may be droppod by the moeiver, or by
Inparmmadlace homs.
* Whon should the sndar resend?
# Too sow — Incflicency
# Too quickly — cvorguanion & worsemed
# TCP s an adapuiee retransmizdon policg

# s oonneion porlormanoe changes, 50 doas cimam
deration.
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Tragedy of the Commons

& This & an compie of 3 probiom known 25 cragody of e

# (om ol LEing & ol 5 nol seme enqually by te
benaficlanes of that me=own:

¥ L3 w0 owores.

& Sharod PeSoURCES, SeCh 35 nemeorks, wnd 10 be wulnarsie 1
this probdam.

¥ Came theony prowkies. some doss for desling with chis
dikarmima.




Distributing a Problem

# We'll 3kn nood| 1o think abow howr el 3 problem cn s
e i

* Typally, 3 probiom |5 SEribeed By dividing it inos
mrbprmlcme.

& Eachh nodc oOf prosoes works on s osm subpeobkom.

¥ Prooemes may oo 1 commenicae with o other.

& A mmer of ool 5 responsibis Tor doling, ou
mibproblemes and colleciing, nels.

Tightly Coupled Problems

& Tighoy couplod protiome rypiclly have 3 preac deal of dac
OCPENancy EOTworn mubprmbleme.
# Nodez msL enquemly shore panial resshs i o oo
prceoad.
¥ This means that dpfdy coupled probiomes are bem soived In
3 paralinl compuny o 3 LAN.

& Al nodes should hawe Foughly the Sme CoOmpuLng, powes.
# & Sow procems On a0 35 3 bouloneck.

Problem Coupling

+ We Gn charsarizr disrioned probioms by the degon of
Imersaicn that ks required berscon Redes.

* Tightly coupisd. nodoes MUET ommunicoe: raquantly i
ek b soive subprobloms.

+ Lposcly coupicd: Sabprmibloms ane mizcvely Indopendont of
e o

+ "Ifadiom coupiod™ Some imeraoon mest ek pleo
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Loosely coupled problems

+ A1 nhe oher ondl of the speorum ane loenly coupled
[nibkans.
# The comor Gn dividc op & probiom and allos prosoeses 1o
woflk. Indepeondantly on subprodl o
+ Mok Ior Serings In which CommunksIiom 15 Sow, oF nodes
may ron i differeng spoods
+ Examples
* disuribunod nex
= SETHHome
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Tightly Coupled Problems

# Tighuy coupled probiemes sguin cech Rode 1o

CommUn G0 with other nodes wary irngquemtly In onder 1o

bz i sbprobicm.
¥ Fam, low-laumoy communicadon |5 ezl

& These ana e sones of |probiome you soedicsd) in Frol.
Fadwin™s Farld and DEoribned Compuring des

# |msaing 3 moiri
# SpiWing & Syom ol inear aquacions
# ok tnskorm

distributed.net

& A dimrbed projen w0 up w2t the oy of

SYTRITRILNC- iy ERETypLcn
& & probiom s cern o sohe

# Each node & amipned 3 subsa of the keyspaos.

& Modn oy their seteo of the ks and ronuen s oo 3

ol o,
# Mo imeracion with ocher nodes i requined.




