
HW #8
ELEN E4710 - Intro to Network Engineering Due5/2/2002
Spring2002 Prof. Rubenstein
Homework must be turnedin at the beginning of classon the duedateindicated above. CVN studentshave one
additional day. Lateassignmentswill notbeaccepted.
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1. Considerthe network picturedabove whereeachlink hascapcity
�

, eachsessiontransmitsinto the network
at rate � , andeachsession’s transmissions traversetwo links. In class,we showed how increasing the flow
ratebeyond

�����
led to congestioncollapse. How canpriority queueingbeusedto preventcollapsewherethe

priority mechanism doesnot know thecapacityof thelink (i.e., you cannot simply restricttheentryrateof the
flow into thelink to

�����
)? (Hint: How shouldeachlink prioritize thesessiondatathatit carriessothatflow is

not “wasted”by passingthrough thefirst link andthenbeingdroppedat thesecond?)

2. A flow will traversea setof routers�
	����������� whererouter ��� will processits packetsat (deterministic) rate� � andcanqueue up to ��� packetsat a time without droppingany.

(a) Assumingtheflow hasreserved accessto the routerresources(suchthatno otherflow competesfor the
resources describedabove),whatis theleaky bucketconfiguration ��������� thattheflow shoulduse(where �
is therateat which tokens enterthebucket and � is themaximum number of tokensthebucket canhold)
to maximize thetransmissionratesuchthatapacket is never lost?

(b) Give anexample of transmissionsequencethatleadsto a packet losswhentheleaky bucket is configured
using ����������� � , where���"!#� and ���%$&� .

(c) Give anexample of transmissionsequencethatleadsto a packet losswhentheleaky bucket is configured
using ��� � ��� � � , where� � $'� and � � !(� .
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3. Considerthenetwork shown above.

(a) Explainwhy anallocationof rates0.4,0.6, 0.6,0.6,1.4resectively to flows 1,2,3,4,5is notmax-min fair.

(b) Explainwhy anallocationof rates0.5,0.5, 0.3,1, 1 resectively to flows1,2,3,4,5is notmax-min fair.

(c) Whatis themax-min fair allocationfor thedepictednetwork?
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