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Î<ÏCÐ�ÛÁD|ÝCÝLGJICâ"×ÂÚCILÞ�Ó�GØÔ!I)��GØÖfÔ!ILÜJR�Þ�ÔkD|M_ÖnÐ�D!ILK?D|ÝLÝCM�ÔFó�GØÛÁDqÓ�Ðzë!K�ÚCÐ*Ó�Ô"Ó�ÏCÐ½MND!ILK�Ô!Û

D|ILK�QCÚCM_ÖpÓpR?D!M�MNGØEFD!Ü�Ô!×�KCD|ÓND,D|ILK�Ó�ÏLÐ²GØILD!QCGJÜØGJÓpR?Ô|×4D&ÓNMND|úÁÞªÖ�Ý�Ð[Þ�ÖdÛ�Ð�ÓNÏCÔ�K�ÓNÔÁÞ�D|ÝCÓ�ÚCMNÐ
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data packet flow
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shared network path
(routers, links, switches)

send
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bandwidth:

b(new) =

b(cur)+ 	 .l 

	 > 0

detect frame

loss rate l

NETWORK INFRASTRUCTURE
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QLD!Ö�Ð6K�Þ�Ô!IkÓ�MNÔ!ÜaD!ÜJâzÔ!MNG¬ÓNÏCÛ1ÓNÏLDqÓªD!KFùpÚLÖnÓNÖ�Ó�ÏCÐD|ÜØÜJÔ�Þ�D|Ó�GØÔ!I "-,Q�D!Ö�Ð6K3Ô!I�ÓNÏCÐ"Û�Ô!ILG¬ÓNÔ!MNÐ6K
KCDqÓ_D"ÜØÔzÖNÖdMND|Ó�Ð!ëHGØI�Ô!M_K�Ð�MfÓ�ÔÁK�Ð�Ó�Ð�MNÛ�GJILÐ½ÓNÏCÐªQLD|I�K�ß�GØK�Ó�Ï3ICÐ�Ð[KCÖ�ACñLÔ!MdÓ�ÏLGØÖ<ÝCÚLM�Ý»ÔzÖ�Ð!ëHßdÐ
Þ_ÏLD|M_D!Þ�Ó�Ð�MNGØø�Ð�ÓNÏCÐ(Û"ÚLÜ¬ÓNGJÛ�Ð6KCGØD,ÓNMND!ILÖnÝ»Ô!M�Ó�ÖnR�ÖnÓ�Ð6Û1ß�G¬ÓNÏ3Ó�ÏCÐª×ÂÔzÜJÜØÔqß�GJILâ,ÝLM�ÔzÝ�Ð6MnÓNGJÐ[Ö�û

bandwidth allocated along

path for nx =10 is 25mbps;

video data rate f = 3 mbps;

packet size=10000 bits;

network capacity=100mbps;

K=200 packets � Tobs.

what is the bandwidth

need for, say, ny = 16 ??
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send data rate
endpoint-visible glitch

fx’

fy’

receive

data rate

1 2 3 4 65

80 msec

( � )

480 msec

(control iterations)

0

ny.f

# of flows admittedincreases from nx to ny

tc by=F({ny,L},� )

� : data burstiness

tolerance limit L

TIME t
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� C�� � ÏCÐ6I�ÓNÏCÐ�QLD!ILK�ß�G¯KHÓ�ÏhG¯ÖÁGJI�Þ�MNÐ6D!Ö�Ð6Kã×ÂM�ÔzÛ "-,�Ó�Ô'"-, 4 � �Fë�GJÓÁÓND|ázÐ6Ö
	�Ó�GØÛ,Ð
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ÖnÏ�D|MNÐªD�Ö�GJILâ!ÜØÐ²ILÐ�ÓpßdÔ!MNáÁGJI�×ÂM_D!ÖnÓ�MNÚLÞ�Ó�ÚCMNÐ[ê�þ

� CGC� Î<ÏCÐ"Û�Ô!ILG¬ÓNÔ!M²Ô!QLÖ�Ð�MNE!Ð[Ö�� QLDzÞ_ákÒºÓNÔ|Ò³QLD!Þ_á?Ý�D!Þ_á!Ð�ÓNÖ½GJIÑÔ!M_K�Ð�M*Ó�Ô�DzÞ�Þ�ÚCMND|Ó�Ð6ÜJR�K�Ð�Ò
Ó�Ð6M�Û�GØICÐªÓ�ÏCÐ(Ý�D!Þ_á!Ð�ÓdÜØÔzÖNÖ<M_DqÓ�Ð(D|× Ó�Ð�M�D,QLD!ILK�ß�G¯KHÓ�Ï9D!ÜJÜØÔ�Þ�D|Ó�GØÔ!I " , Ô�Þ6Þ�ÚCM_Ö�þ
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ü O�IPDzKCK�GJÓ�GØE!Ð,ÜØDFß Ó�ÏLD|Ó(KCÐ6Þ�MNÐ6DzÖnÐ[Ö*Q�D|ILK�ß�G¯KHÓNÏ¾QHR9D �Có�Ð6K¾D|Û�ÔzÚCIkÓ²ß�ÏCÐ6IµILÔ
ÝLDzÞ_á!Ð�Ó�ÜØÔzÖNÖ<GØÖ<ÔzQLÖ�Ð�MNE!Ð6KaëHDzÖ<â!GØE!Ð6I�QHR=û " , çÀICÐ�ß²ê��k" , çÀÞ�ÚCM_ê�%��þ
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Scenario of packet queues/ flows when bandwidth allocation in connection X is increased
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Packet Loss Rate, Alpha 0.55, Beta 0.012
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Packet Loss Rate

Allocated Bandwidth, Alpha 0.55, Beta 0.012
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Packet Loss Rate, Alpha 0.65, Beta 0.012
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Packet Loss Rate

Allocated Bandwidth, Alpha 0.65, Beta 0.012
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