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MOTIVATION
-Current Internet
-single class of best-eff ort service
-no guarantees about if/when packets are delivered

-Best-effort service not suitable for real-time
appli cations

-audio, video, soft rea-time....
-Solution: Integrated Services
-Applications reserve bandwidth
-Network admits flows, enforces reservations...

KEY QUESTIONS
-Are reservations redly necessary?

-Are we better off with an over-provisioned BE
network?

* Arguments for reservations
-Applications needing higher quality benefit
* Arguments against reservations

-Network must operate & low utilization levelsfor
low blocking probability
-Low util =>over-provisioned BE network is ok

-Soft real-time goplications are adaptive




GOAL OF NETWORK DESIGN

* A network should be designed to med user needs

* Ead user getsautility u based on network
bandwidth, delay, jitter

» Design the network to maximizetotal utility (Zui)
=>provide maximum satisfaction to users
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FIXED LOAD MODEL

Asaume
-Single link o cgpadty C
-K identicd flows, b/w b=C/k
-Utility fn 1(0)=0, 11(0)=1
-Maximize v(k)=

*Elastic gpplicaions Zni =k #(C/k) biw
-v(K) increases ask-> o

dastic

=>admit o flowsto maximizev

=>use B/E network "
*Rigid applications

-v(K) dropsto O keyondacertain k

-admit no more than kmax flows S

=>use reservation

Rigid

v




VARIABLE LOAD MODEL
-Number of flows is taken from a probabili ty distribution
V= ZP(k) (K F1(C/K)
-Resepvations=>
V= ZP(k) K F(C/k) + ZP(k) (K maxin(C/ K max
-Question: How much extrabiw do you reed for BE network
to match the performance of resv?
-trade b/w for complexity
-P(k): -exporentia
-Poison
-Algebraic (heavy tall ed)

Results
-BE v/srigid Vv/s adaptive gplicaion

-Fixed modd : substantial difference between BE & resv-
cgpable network

-adaptive goplicaions change the picture
-lesscompelli ng case for reservations

-Poisn: equal costs except at highest prices

-Exporentia: small difference

-Algebraic: Resv is better IF complexity is snall

-B/W is expensive -? N

-B/W ischegp -? T~




