HW #8

ELEN E4710 - Intro to Network Engneering Due5/2/2002
Spring2002 Prof. Rubenstein

Homework mustbe turnedin at the beginning of classon the due dateindicaed abore. CVN studentshave one
additioral day Lateassignmentwill notbeaccepted
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1. Considerthe network picturedabore whereeachlink hascapcity C, eachsessiortransmitsinto the network
at rate p, and eachsessiors transmissios traversetwo links. In class,we shaved how increaing the flow
ratebeyond C'/2 led to congestioncollapse. How canpriority queleing be usedto preventcollapsewherethe
priority mechaism doesnot know the capacityof thelink (i.e., you canrot simply restrictthe entryrateof the
flow into thelink to C'/2)? (Hint: How shouldeachlink prioritize the sessiortatathatit carriessothatflow is
not“wasted”by passinghrowghthefirst link andthenbeingdroppedatthe secon@)

2. A flow will traversea setof routersR;, - - -, R,, whererouterR; will processts pacletsat (deterninistic) rate
A; andcanquete upto b; pacletsatatime without drogping ary.

(a) Assumingthe flow hasresened accesgo therouterresouices(suchthatno otherflow competesfor the
resource descritedabore), whatis theleaky bucket configuration (p, b) thattheflow shoulduse(where p
is therateat which tokers enterthe bucket andb is the maximun numter of tokensthe bucket canhold)

to maximize thetransmissiomatesuchthata pacletis neverlost?

(b) Give anexamgpe of transmissiorsequencéhatleadsto a pacletlosswhentheleaky bucketis configured
using(p’, b'), wherep’ = p andb’ > b.

(c) Giveanexamge of transmissiorsequencé¢hatleadsto a pacletlosswhentheleaky bucketis configured
using(p’,b'), wherep’ > p andb’ = b.
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3. Considerthe network shavn above.

(a) Explainwhy anallocationof rates0.4,0.6, 0.6,0.6,1.4resectely to flows 1,2,34,5is not max-min fair.
(b) Explainwhy anallocationof rates0.5,0.5 0.3,1, 1 resectvely to flows 1,2,34,5is not max-min fair.
(c) Whatis themax-min fair allocationfor the depictedchetwork?



