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TS: TCP source
TR: TCP receiver

6Mbps

5Mbps

4Mbps

3Mbps

2Mbps

1Mbps

100Mbps

TR1
TR2

GR2
TR3
TR4

GR5
TR9
TR10

GR6
TR11
TR12

TS 12

TS 1

GS

GR1

GR3
TR5
TR6

GR4
TR7
TR8

� � � ¶��D¶ �K~B¸F~Bv�~y�y� ÈÉ~
z �=r�t@�=��s(�
�=�^z=~B�(�B�h¸(�(�»��½�¸(z=~£Å�r{½�r�s��

;¾õ¡]Dõ
õyÿÞñRô8j õy]hñRZ\ô^]Þñ{eD[�ñÖZ\]ÞñReDZ\óÖóRZØj$i>n\[oñRZ\ô^]�a
�Íï���� lRõBò£õ
Z\f^õyl{ó8[^ò�e>Z\õ
f(õ·e>Z\_^eDõ
l¾ñRe>l{ô^iD_^e>þ>i>ñ
ñ{eD[o]O� ��� ò£ô^l{l{õyóRþKô(]DÿFõ
]hñ�ó-�+�Ie>õÍl{õy[^óRô^]¡Z\ó}ñ{eD[�ñ
õB[^ò�e �Dô'� ZØ] [F�Íï���� nÉ[�p^õ
l/ZÉó/[ óRZØ]>_(nØõ
ö�l�[�ñ{õ
ò
ô^]>_(õyó4ñRZ\ô^]Þò£ô(]hñRl{ô^n �Dô'�-ZØ]KÿFõ
þdõ
]Dÿ>õ
]hñ ô$�<ôoñ{e>õ
l
�Dô'��ó��Öú@ñ ò£ô(j þdõ£ñ{õyóF�Çô(l �D[o]Dÿ!��Z\ÿPñ{e nØZ\g^õ [o]Pp
ô^ñRe>õyl �Kô'�OÿFôPõyó��( Dô^lIõ)1>[^j þDnØõ(aR��eDõ
]��B���$óRi!�Fö
ó{ò£l{Z��dõyó6ñ{ô$ñ	�}ô n\[�p(õ
l�ó
a(ñRe>õylRõ�[^lRõ<ñRe>õy]¡ñ	�}ô � ���
�Dô'��ó�[^]Dÿ�ñ	�}ô��Íï���� �Kô'��óEô(]"ñ{e>õ �oï �>þDó8�Kô^ñ4ö
ñ{nØõy]>õyò�g �(�Ie>õ�ñ{e>lRô(i>_^eDþ>iFñ6ô$�5�B� ��ZÉóSñRe>õÍó4iDj�ô$�
�dôoñ{e �Íï���� �Dô'��óyaE[^]Dÿ¾ñRe>õylRõ-�Çô^l{õÌò
[^] �Kõ/[oþFö
þ>l{ô#1FZØjk[oñRõ
n\p¿ñ	��Z\ò
õ�[^óUj"iDò�eÖ[^óUõB[^ò�e"ô$�Dñ{e>õ�� ���
�Dô'��ó��!J�ô'�}õ
f(õ
lBahÿ>i>õÍñRôÖñ{e>õ�nØZ\jÖZxñ?�Pp����<ó�ZØ]

nØô'�}õ
l�nÉ[�p^õyl{óya>[^ó{óRi>jÖZØ]>_¹ñRe>õylRõ"[^lRõ � � ��� �Dô'��ó<[^]Dÿ�� �Íï���� �Kô'��ó�ô^]¼[ �Kô^ñ4ñRn\õ£ö
]>õyò�gTaK[¹lRõBò£õ
Z\f^õyl�jk[�p¡]>ô^ñ<_^õ
ñ�ñReDõ$óReD[ol{õ�ô�� �	�+N#� � ��P\� �B� �ke>õylRõ�ZÉó<[^]�õ)1>[ojÖþ>n\õ$�
:�nØñRe>ô(i>_^e ��eK[�ñ �}õ�ô$�Kó4õylRf(õyÿ �Çô^lB�Íï����HZØ]¼ñRe>ZÉó�óRZ\j"i>nÉ[�ñ{ZØô(]�Z\ó�ÿFZ3*Tõ
l{õ
]hñ��ÇlRô(j ñ{l{[oö
ÿFZxñ{ZØô(]D[on�� ���	öQ�ÇlRZ\õ
]Dÿ>nØZ\]>õyó{ókò£ô(]Dò£õyþFñya,�6õ¼ÿFô(]H� ñÌò£ô^]Kó4ZÉÿFõ
lkZØñ¡[(ók[Ûó4õylRZ\ô^iDó þ>l{ô$�DnØõyj/a
�KõBò
[oiKó4õ�õB[^ò�e �Íï���� �Dô'� ��Zxñ{e>Z\]¼[Ön\[�p(õ
l�ó4ñRZ\nØnUò£ô^jÖþdõ£ñ{õyó�Z\]¼[ � ���»ö �Çl{ZØõy]DÿFn\p¹jk[o]Fö
]>õ
l�� �Ie>ZÉó�ZÉó�jÖô^l{õÍô^l�n\õyó{óIñ{e>õ"ó{[ojÖõ�[^ó�þdõ
ô(þ>n\õ�ô^þdõ
]�j$i>nxñ{ZØþDnØõ � ���+ò
ô^]>]Dõyò�ñ{ZØô(]DóIñ{ô
ñRl�[o]DóRjÖZxñ�[ ó4Z\]>_^n\õÍô$�+"=õBò�ñ�ô�f^õylSñ{e>õÍúu]hñRõ
l{]>õ
ñ��>ï�ô(lRõyô�f^õ
lBa^iKó4Z\]>_ÖZØ]KÿFõ
þdõ
]Dÿ>õ
]hñ��Íï����
�Dô'��óIô���ñReDZ\ó�gPZ\]Dÿ/_^l{õy[oñRn\pÌó4Z\jÖþ>n\Z 
DõBó�ñ{e>õÍñ{[(ó4gÌñRô¹[^ò�eDZØõyf^õÍj"i>nØñRZØö@l{[oñRõ��Çô^l�j$i>nØñRZÉò
[^ó4ñ��
chñRZ\nØn�a!�}õ���ZØn\n2õ)1Fþ>n\ô^l{õ¿ñRe>ZÉó�ZÉóRóRi>õÍjÖô^l{õ�ò
[ol{õ)�ÇiDnØn\p¹Z\]¡ñ{e>õB�ÇiFñ{i>lRõ��

0

0.5

1

1.5

2

2.5

3

3.5

4

0 100 200 300 400 500 600

O
ve

r-
tim

e 
A

ve
ra

ge
 T

hr
ou

gh
pu

t R
at

e 
(M

bp
s)

Time (sec)

GR1: 0.282 Mbps
GR2: 0.896 Mbps
GR3: 1.547 Mbps
GR4: 2.096 Mbps
GR5: 2.395 Mbps
GR6: 2.849 Mbps
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TR1: 0.189 Mbps
TR2: 0.168 Mbps
TR3: 0.422 Mbps
TR4: 0.337 Mbps
TR5: 0.622 Mbps
TR6: 0.556 Mbps
TR7: 0.857 Mbps
TR8: 0.833 Mbps
TR9: 1.208 Mbps

TR10: 1.155 Mbps
TR11: 1.429 Mbps
TR12: 1.514 Mbps
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