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2.1 MLR vs LLR: An analytical comparison
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2.2 MLR vs LLR: Effect of request granularity
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Table 1. Weight assigned to various routes.
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Figure 1. Example load profile and bandwidth
availability profile.
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3.5 Simulation Results for Small Flows

) ÌÎÏªð�Ê&÷kôIt�Ç­Í�È$��ô�ò�Æ=öÁÊ&÷kô�ð�Åìñ¬ô/ùÔÆRÊ�Ç�Í
÷fñ7ö+ÆRÊ���ö%Ì¶ñ&ò � �
w�A���� � � �d�/ÇªÍ�È�ö%Ììñ¦ò
Æªð-ñ²ñ¦Ê&ð�Íd��Ê¦÷jô&÷fÊ¦ý=Ç=ñ&ÌÎÆªÍ�� y ÷6ò�Ç\ýª÷
ùÔÆªð
Ê+ø£ÅÂÇªô¦ô�÷kô�Æ­ùN���Áö%Ì¶ñ&ò!~����vo c sd�x~4�9� �ic�oq�°~ � �#�nc ��Ç­Í�È
~ � � � c � �
�Aò
÷�ø£ÅÂÇªô¦ô%Ç­Ê¦Ê&ÌÎý=Ç­Å.ÇªÍ�È�È-÷fÉ�ÇªÊ�ñ¦ð
Ê¦÷�Ê¬Ç=ñ¦÷jô%ÇªÊ&÷�ô&÷£ñ
ÇªôAÌÎÍ½ÿ!÷jø£ñ&ÌÎÆªÍasd� ��� y ÷�Ç­ÅÂô&Æ�øfÆªó�É�ÇªÊ&÷�ñ&ò�÷&��� ï ÇªÍ�ÈI��l ï
Ç­ÅÎÏªÆRÊ&Ì¶ñ&ò
ó6ô.ñ&Æ�Ç�ô�ÌÎó�É
Å¶÷)'�� ï�^ �9�2Ê¦Æªð-ñ¦Ì¶Í�Ï�Ç­ÅÎÏªÆRÊ&Ì¶ñ&ò
ómñ&ò�Ç=ñ
ð�ô&÷jô ¨=¡�³´� È-Ì¶Ê¦÷jø£ñ �ÔÆRÍ
÷£ûºÅ¶ÌÎÍd�d�+É�Ç=ñ¦ò�ô��
y ÷�Æªü�ô&÷fÊ¦ýª÷ ñ&ò�Ç=ñ���� ï É�÷jÊ�ùÔÆRÊ&ó6ô6üN÷£ñ&ñ&÷jÊÖñ&ò�Ç­Í ��l ï �

�Aò
÷ÕÏbÇ­ÌÎÍTùÔÊ¦Æªó
Å¶ÆbÇªÈ�É
Ê¦Æ­Ë�Å¶ÌÎÍ
Ï¼ÌÂô�Æ<��ô�÷fñ�ü!ú ñ&ò
÷LÅ¶Æbô&ô'ùÔÊ&ÆRó
Æ=ýª÷jÊ&ÅÎÆRÇRÈ-Ì¶Í�Ï2ô&Æªó�÷�Å¶ÌÎÍd�-ô¼ÆRÍ*Ç­Å¶ñ&÷jÊ&Í�Ç­ñ&ÌÎýª÷½Ê¦Æªð
ñ&÷jô øfÇªð�ô&Ì¶Í
Ï
���?ô%ñ¦ÆÖü�÷LÇ­Å¶ñ&÷jÊ&Í�Ç­ñ&÷jÅ¶ú_Ê&ÆRð-ñ&÷kÈ�Ì¶Í�ô�ñ&÷kÇªÈ�Æªù�ü�÷jÌ¶Í
Ï_È-Ì¶Ê¦÷jø£ñ&ÅÎú
Ê&ÆRð-ñ&÷kÈ*ÆRÍ*ñ&ò�ÆRô&÷���Æ=ýª÷fÊ¦ÅÎÆRÇªÈ
÷jÈ���ÅÎÌÎÍd�-ôT� 	�ô É�ÆRÌ¶Íbñ¦÷jÈmÆªð-ñ
÷jÇªÊ&ÅÎÌ¶÷jÊ���ñ¦ò
÷¤ÏRÇªÌ¶ÍáùÔÊ¦Æªó ÅÎÆRÇRÈuÉ�Ê&ÆªË�Å¶ÌÎÍ
ÏÜÌÎÍáñ&÷fÊ¦ó6ôTÆ­ù6Ê¦÷£û
È-ð�øf÷jÈ�Ê&÷kô�ÆRð
Ê¦øf÷�ùÔÊ¬Ç­ÏRóL÷jÍbñ¦Ç=ñ¦Ì¶ÆRÍ½ÌÂô�ÅÎ÷jô¦ô�É
Ê¦ÆªÍ
ÆRð
Í�øf÷jÈTö%Ì¶ñ&ò
ô�ó6ÇªÅ¶ÅÎ÷fÊ�È-÷jó6Ç­Í�È
ô��n�EÍ�ñ¦ò
÷¼ô��ª÷jö+÷kÈ�ö?ÆªÊ��!Å¶ÆbÇªÈ�øfÇªô&÷_�8ü�Æªñ&ò
��� ï Ç­Í�È ��l ï ÇªÊ&÷�ô&Ì¶ÏRÍ
ÌìËNøfÇ­Íbñ¦Å¶úÁô&ð
ÉN÷fÊ¦Ì¶ÆRÊÕñ¦Æ"'�� ï�^ �9�
��ÇRô�÷T�!ÉN÷jø£ñ&÷kÈ���ÇRô�ñ¦ò
÷fú6ó6Ç_�ª÷�ð�ô�÷�Æ­ù8Ç\ý=Ç­ÌÎÅÂÇ­ü
ÅÎ÷'ü�ÇªÍ�È-ö%ÌÂÈ!ñ&ò
ÆªÍ�Ç­Å¶ñ&÷jÊ&Í�Ç­ñ&ÌÎýª÷�Ê&ÆRð-ñ&÷kôT�
''Æ=ö?÷fýª÷jÊ��AÌÎÍ�ñ&ò
÷�ð
Í
Ì¶ùÔÆªÊ¦óëö?ÆªÊ��!Å¶ÆbÇªÈ4øfÇªô&÷_��'�� ï�^ �9�

ô�ÌÎÏªÍ�ÌìË�øjÇ­Íbñ&ÅÎú�Æªð-ñ¦É�÷jÊ�ùÔÆRÊ&ó6ô�ü�Æªñ&ò ��� ï Ç­Í�È ��l ï �2�Aò
ÌÂô�ÌÂô
È-ð
÷�ñ&Æçñ&ò
÷�ð
Í�ÌìùÔÆRÊ&ó�Ì¶ñ7ú6Æ­ù.ñ¦ò
÷�ñ¦Ê¦Ç��Öø<�!ö%ò
ÌÂø¬ò¼ÌÎóLÉ�Å¶ÌÎ÷jô+ñ&ò�Ç=ñ
Ç­ÅÎÅ�Í�Æ!È
÷�É�ÇªÌ¶Ê¬ô�ò�Ç\ýª÷_�bÆªÍ_Ç\ýª÷fÊ¬Ç­ÏR÷_�­÷��bð�Ç­ÅQ���4ñ&Ê¬Ç��Öø�Ì¶Íbñ&÷jÍ-û
ô�Ì¶ñ7ú_�U�Aò!ð�ôT�=Ì¶ñ�ÌÎô[ó�ÆªÊ¦÷�üN÷fÍ
÷fË�ø£ÌÂÇ­ÅRñ&Æ�ó�Ì¶Í�Ì¶ó�Ì��f÷?ð�ô�ÌÎÍ
Ï�Ç­Å¶ñ&÷jÊ�û
Í�Ç=ñ¦Ì¶ýR÷�Ê¦Æªð-ñ¦÷jô+ö%ò
ÆRô&÷�Å¶ÌÎÍd�-ô+ÇªÊ&÷�ñ&ò
÷jÍ_ð�ô�÷kÈ6ü!úÖÈ-Ì¶Ê¦÷jø£ñ9���?ô��
ñ&ò!ð�ô%øfÆªÍ�ô&÷fÊ¦ý!Ì¶Í
ÏÕÍ
÷£ñ7ö?ÆªÊ��6ü�Ç­Í�È-ö%ÌÎÈ-ñ&ò*�0�8ÆçÆ=ýR÷fÊ¬ø£ÆRóL÷'ñ&ò
ÌÂô
È-Ê¬Ç\ö%ü�Çªø8�ÖÆªù�ÇªÈ
ÇªÉ-ñ&ÌÎýª÷�Ê¦Æªð
ñ&ÌÎÍ
Ï���Å¶ÌÎÍd��Ê&÷kô�÷jÊ&ý=Ç­ñ&ÌÎÆªÍ_ñ&ò
Ê¦÷jô&ò-û
ÆªÅÂÈ
ô�ô�ò�Æªð
ÅÂÈTüN÷Lð�ô�÷kÈ�ô&ÆÖñ&ò�Ç=ñ�Ç­ÍÃÇªÈ
ÇªÉ-ñ&ÌÎýª÷çÊ&ÆRð-ñ&ÌÎÍ
Ï_ÇªÅ¶ÏRÆ­û
Ê&Ì¶ñ&ò�ó ö?Æªð�ÅÎÈ�ø£ÆRÍ!ýª÷fÊ¦Ïª÷�ñ¦Æ¼È-ÌÎÊ&÷køpñ�Ê¦Æªð
ñ&ÌÎÍ
Ï¼Çªô%ñ&ò
÷çÅ¶ÆbÇªÈ�ÆªÍ
Ç­Å¶ñ&÷jÊ&Í�Ç­ñ&ÌÎýª÷�Ê&ÆRð-ñ&÷kôAÌ¶Í�ø£Ê¦÷jÇªô&÷jô��

Routing with Trunk Reservation

u�É-ñ&ÌÎó6Ç­Å[Ê&÷kô�÷jÊ&ý=Ç=ñ¦Ì¶ÆRÍ ñ&ò
Ê¦÷jô&ò
ÆªÅÂÈ
ô�ò�Ç\ýª÷�Æªù¯ñ&÷jÍ½ü�÷j÷fÍ�È
÷£û
ñ&÷jÊ&ó�ÌÎÍ
÷jÈÁÇRô&ô&ð
ó�ÌÎÍ
Ï�Ç�Ëd�-÷kÈ#�X�!Í
Æ=ö%Í���Ì¶Í�É
ð-ñLñ&Ê¬Ç��Öø6É�Ç­ñ�û
ñ&÷jÊ&Í���÷_� Ï��Qmpo
�Drf��� ) ÆRÊ�÷jÇRø¬òÖÇ­ÅÎÏªÆRÊ&Ì¶ñ&ò
ó��bö+÷�É
Å¶Æªñ�ñ¦ò
÷�Ê¦÷jô&ð
Å¶ñ¦ô
ø£ÆRÊ&Ê¦÷jô&É�ÆRÍ�È-ÌÎÍ
Ï�ñ&Æ_ñ&ò�÷çÊ¦÷jô&÷fÊ¦ý=Ç=ñ&ÌÎÆªÍ�ñ¦ò
Ê¦÷jô&ò
ÆªÅÂÈ�ñ&ò�Ç=ñ�ó6Ç<�!Ì¶û
ó�Ì��j÷jôAÊ¦÷fýª÷jÍ!ð
÷_�
y ÷�È-÷fÍ�Æ­ñ&÷ ü!ú=��� ï Ê&÷kô!����l ï Ê¦÷jô8��ñ¦ò
÷I��� ï ����l ï �
Ç­ÅÎÏªÆRÊ&Ì¶ñ&ò
ó ö%Ììñ¦ò)ñ&Ê¦ð
Íd� Ê¦÷jô&÷fÊ¦ý=Ç=ñ&ÌÎÆªÍ�� ) ÌÎÏªð
Ê¦÷G� ô&ò
Æ=ö'ô



ñ&ò�Ç­ñ[ð
Í�È-÷fÊ�ô��ª÷jö+÷kÈ²ö+ÆRÊ��!ÅÎÆRÇRÈ2����l ï Ê&÷kô/ÌÂô�ø£ÆRóLÉN÷£ñ¦Ììñ¦Ì¶ýR÷?ñ&Æ
��� ï Ê¦÷jô�� ) ÌÎÏªð�Ê&÷ ��ô�ò
Æ=ö'ô/ñ&ò�Ç=ñ�ð
Í�È
÷fÊ�ð
Í
Ì¶ùÔÆªÊ¦óØö?ÆªÊ��!Å¶ÆbÇªÈ2�
��l ï Ê¦÷jô�Ç­Í�È���� ï Ê¦÷jô�ô¦ø¬ò
÷fó�÷kô�Ç­ÅÂô�Æ²÷T�-ò
Ì¶ü�Ììñ+ô&ÌÎóLÌÎÅÂÇ­Ê�ÉN÷fÊ&û
ùÔÆªÊ¦ó�ÇªÍ�ø£÷q��	�ô�÷��-É�÷køpñ¦÷jÈ2�E'�� ï�^ �9� � ÌÂô�Í�Æ­ñ�ô&ÌÎÏªÍ
Ì¶Ë�øfÇªÍbñ&ÅÎú
ö+ÆRÊ¦ô&÷�ñ¦ò�Ç­Í2üNÆ­ñ&ò2ô¦ø¬ò
÷fó�÷jô²ÇRô�ÌÎô�ñ¦ò
÷ÖøfÇRô�÷Lð
Í�È-÷jÊÕô��ª÷fö?÷jÈ
ö+ÆRÊ��!ÅÎÆRÇªÈ*�k�EÍ2ù�Çªø£ñ�� '¨� ï9^ �9� ô7ñ¬Ç­Ê&ñ¦ô�ñ¦Æ½É
Ê¦Æ=ý!ÌÎÈ-÷6ô&Ì¶ó�ÌÎÅÎÇªÊ
Ê&÷jýª÷fÍ!ð
÷ Ç=ñ�ò
ÌÎÏªò ����ö%ò�÷fÊ¦÷_Ì¶ñ6ÌÎôLó�ÆªÊ¦÷_ÇRÈ-ý=Ç­Íbñ¦ÇªÏª÷fÆRð�ôÕñ&Æ
ø£Æªó�É
ÅÎ÷£ñ¦÷fÅÎú¼Ç\ýªÆRÌÎÈ¼ð�ô&Ì¶Í
Ï6ÇªÅìñ¦÷fÊ¦Í�Ç=ñ¦Ì¶ýR÷�Ê¦Æªð
ñ&÷jô��
	�Åìñ¦ò
Æªð�Ïªò¤ÌÎÍ2ñ&ò
÷¼øjÇªô&÷�Æ­ù'ô�ó6ÇªÅ¶Å�(�Æ=ö'ôT�/ñ&ò
÷ÖÏbÇ­ÌÎÍÃùÔÊ&ÆRó

��l ï Ê¦÷jôLÈ-ð
÷¼ñ&ÆÃÅ¶ÆbÇªÈ2É
Ê¦Æ­Ë�Å¶ÌÎÍ
Ï�ÌÂôçÆ=ýª÷fÊ¬ô&ò�ÇªÈ-Æ=ö?÷jÈ�ü!ú2Ììñ¬ô
Í
÷fÏbÇ=ñ&ÌÎýª÷L÷��S÷jø£ñ�ÆªÍ2È-ÌÎÊ&÷køpñ����?ô�Ê&÷kô�ð�Åìñ¦Ì¶Í
Ï�ÌÎÍ¤ô�ÌÎó�Ì¶ÅÂÇ­Ê�Ê¦÷fýbû
÷fÍ!ð
÷ÕÇRô/��� ï Ê&÷kôT��Å¶ÆbÇªÈ É
Ê¦Æ­Ë�ÅÎÌÎÍ
Ï6ÌÎô�ô7ñ¦Ì¶ÅÎÅ[ü�÷jÍ
÷£Ë�øfÌÎÇªÅ/ÌÎÍTÊ&÷fû
È-ð�ø£ÌÎÍ
Ï�ð
Í-ù�ÇªÌ¶Ê¦Í
÷kô&ô%ô&÷f÷jÍ_ü!ú¼ò�Ì¶ÏRò-ûOü�Ç­Í�È-ö%ÌÂÈ!ñ¦ò����?ô&m � rb�
� 9��+������$�9!�7���H�����15'$'�
$'�
,��w��� 5

y ÷ÖÉ
Ê¦÷jô&÷fÍbñ¦÷jÈ¤Ç�Í
Æ=ýR÷fÅ�ÇªÉ
É
Ê¦ÆRÇªø¬ò�ñ&ÆTÊ¦Æªð
ñ&ÌÎÍ
ÏTÏªð�ÇªÊ¦ÇªÍ-û
ñ&÷f÷kÈXü�Ç­Í�È-ö%ÌÂÈ!ñ¦ò (�Æ=ö'ôLÌÎÍ4ý!ÌÎÊ�ñ¦ð�Ç­ÅAÉ�Ç­ñ&òÄÍ
÷£ñ7ö?ÆªÊ��-ôT� �Aò
÷
Ç­É
É
Ê¦ÆRÇRø¬òk����l ï �8ÌÂô�ü�Çªô&÷jÈÕÆªÍÕÆRð
Ê�Ê&÷kø£÷jÍRñ¦Å¶ú²É�Ê&ÆRÉ�Æbô�÷kÈ�ø£ÆRÍ-û
ø£÷fÉ
ñ�Æ­ùÖÅÎÆRÇRÈ É
Ê&ÆªË�ÅÎÌ¶Í
Ï m �Drb� �+ÆRóLÉ�Ç­Ê¦÷jÈáñ&Æ*ñ&Ê¬ÇªÈ-Ì¶ñ&ÌÎÆªÍ�ÇªÅ
Å¶÷kÇªô�ñ�ûºÅ¶ÆbÇªÈ-÷kÈ!ûOü�Çªô&÷jÈ*Ê¦Æªð
ñ&ÌÎÍ
Ï ����� ï �4��Ììñ�É
Ê&Æ=ý!ÌÂÈ-÷jô�üN÷£ñ&ñ&÷jÊ
Ê&÷jýª÷fÍ!ð
÷ ùÔÆRÊ¼Ç­ÏRÏªÊ¦÷fÏRÇ­ñ&÷n����Ê&÷��Rð�÷jô�ñ¦ô���	'ÅÂô&Æ��AÌìñ_Ê&÷kÈ-ð�ø£÷kô
ð
Í-ù�Ç­ÌÎÊ¦Í
÷jô¦ô�ÇªóLÆRÍ
Ïk���áøfÅÎÇRô&ô&÷jô�übú Ê¦÷jÈ-ð�øfÌ¶Í�Ï¼ü
ÅÎÆ-ø8�bÌÎÍ
Ï6ùÔÆRÊ
ò
Ì¶ÏRò-ûºü�Ç­Í�È
ö%ÌÎÈ!ñ¦ò)ø£ÅÂÇªô¦ô�÷kô¤Ç=ñ¤ñ&ò�÷Ü÷��-É�÷jÍ�ô&÷ÜÆ­ùTÌ¶Í�ø£Ê¦÷jÇªô&÷jÈ
ü
Å¶Æ-ø8�!ÌÎÍ
ÏÕùÔÆRÊ%Å¶Æ=öAûºü�ÇªÍ�È-ö%ÌÂÈ!ñ&ò�ø£ÅÂÇªô¦ô�÷kôT�
) ð-ñ&ð�Ê&÷çö+ÆRÊ��_Ê&÷jó�ÇªÌ¶Í�ô%ñ&ÆÖùÔð
Ê�ñ¦ò
÷fÊ�Ì¶ó�É
Ê¦Æ=ýª÷&��l ï Ê¦Æªð-ñ&û

Ì¶Í
Ï�� u�Í�÷XÌÂô&ô&ð
÷Xö?÷4ÇªÊ&÷4É
ð
Ê¬ô�ð�Ì¶Í
ÏmÌÎô�ñ&Æ ø£ÆRÍ�ô&ÌÎÈ-÷jÊ½ñ¦ò
÷
��ÅÎ÷fÍ
Ïªñ&ò��²Æªù.ñ&ò�÷����4Ê¦÷��bð
÷kô7ñ��bÌ6� ÷_�Rñ&ò
÷�Å¶Ì¶ùÔ÷£ñ¦Ì¶ó�÷�Æ­ù�ñ¦ò
÷������
�Aò
ÌÎôçó6Ç\ú2ü�÷ ð�ô&÷£ùÔð
ÅAÌÎÍ4Çªø¬ò�Ì¶÷jýbÌÎÍ
ÏÃÇ½üN÷£ñ�ñ¦÷fÊ ��É�Ê&ÆªË�Å¶ÌÎÍ
Ï°�d�
y ÷½ÇªÊ&÷TÇ­ÅÂô&Æ2È
÷fýª÷jÅ¶ÆRÉ
ÌÎÍ
Ï2óL÷kø¬ò�Ç­Í�ÌÎô&ó6ô�ùÔÆªÊ�ñ¦ò
÷�È-ú!Í�ÇªóLÌÂø
ø£ÆªÍbñ¦Ê&ÆRÅ�Æ­ù%Ê¦÷jô&÷fÊ¦ý\Ç­ñ&ÌÎÆªÍÃñ&ò�Ê&÷kô�ò
ÆRÅÎÈ�ôT�a�Aò
ÌÂô�ÌÂô�ÆªùAÉ�Ê¦ÇRøpñ&ÌÂøfÇªÅ
Ì¶Íbñ&÷jÊ&÷kô7ñ%ö%ò
÷jÍ ñ&ò
÷²ÌÎÍ
É
ð-ñ%ñ¦Ê¦Ç��Öø�ÌÂô?ñ&ÌÎó�÷£ûºý=Ç­Ê¦úbÌÎÍ
Ï��

"Ä, �¦,/�
,/���S,89

mpoTr&'&�
	�ò
ó6ÇªÈ-Ì6�������+ò
÷jÍ*�'Ç­Í�È ï ����ð
÷fÊ¦ÌÎÍ*� '�ú!Í�Ç­ó�ÌÂø
ï Æªð-ñ¦Ì¶Í�Ï Ç­Í�È �?ÇªÅ¶Åa�+ÆªÍbñ&Ê¦ÆªÅ¼Ì¶Í '�Ì¶ÏRò-ûEÿ-É�÷j÷jÈ �EÍbñ&÷fû
ÏªÊ¬Ç=ñ&÷kÈ"t'÷£ñ7ö?ÆªÊ��-ôT�!�EÍ�l�Ê¦Æ!ø_�	� À§��
 ��
 ��É�Ç­ÏR÷jôAo ��� w_�d�
�+ÆªÉN÷fÍ
ò�ÇªÏª÷jÍ*�n'�÷jÍ
ó6Ç­Ê��N���ªð
Í�÷Ao ��� o_�

m wDr$����	'ÅÂÇ­÷fñ�ñ¦Ì¶Í
ÆRÏªÅÎð*�U�4��
½Ç­ñ�ñ¦Ç��[ÇªÍ�È 	&�  &��ÿ!ò�Ç­Í��\ÇªÊ��n	
ÿ-øfÇªÅÎÇªü
Å¶÷���Ì¶Ê&ñ&ð�ÇªÅQ�+ÌÎÊ¦øfð
Ììñ ï ÆRð-ñ&ÌÎÍ
Ï�ÿ-ø¬ò
÷jó�÷AùÔÆªÊ0	���
t'÷£ñ7ö?ÆªÊ��-ôT� �EÍ l�Ê¦Æ-ø<��� ��������
 ��� �+É�Ç­Ïª÷kô �_s A � �qs �x�
�/Çªô���÷jÏRÇRôT�nt�÷fý=ÇªÈ
Ç���ÿ!÷fÉ
ñ&÷fóçü�÷jÊ&o ��� td�

m s<r��C��	�ô&ò*�����,�+ò
÷jÍ*��	 � ) Ê&÷jú_�=Ç­Í�È 
��
'�ð�Ç­Í�Ï�� ï ÷kÇ­Å¶ûcñ¦Ì¶ó�÷t'÷£ñ7ö?ÆªÊ�� ï Æªð-ñ¦Ì¶Í�ÏÁÌ¶ÍmÇ5'�ú!Í�Çªó�ÌÎø �+ÅÎÇRô&ô�ûOÆªù¯ûEÿ-÷fÊ¦ýbÌÂø£÷t'÷£ñ7ö?ÆªÊ��N���EÍ l�Ê¦Æ!ø_� ��
ª�¯« � À§� �0�+ÆªÉN÷fÍ
ò�ÇªÏª÷jÍ*�1'�÷fÍ
û
ó�ÇªÊ��N�2o ��� oq�

m �_r&	&� 
?÷jô�ñ¦Ç\ý!Ê¦ÆRô[Ç­Í�È$�4�<
½Ç­ñ�ñ¦Ç�� �.ÆbÇªÈCl�Ê¦Æ­Ë�ÅÎÌÎÍ
Ï'ùÔÆRÊ ^ ��û
ø£ÌÎ÷fÍbñ ï Æªð-ñ¦÷�ÿ!÷jÅ¶÷køpñ&ÌÎÆªÍ¼Ì¶Ín
Tð
Å¶ñ&Ì¶û@�+ÅÂÇªô¦ô&t�÷£ñ7ö?ÆªÊ��-ôT�N�EÍ
l�Ê¦Æ!ø_����������� ����Ý �!É�Ç­ÏR÷jô�o
�qs � o � A��_	?ñ&ÅÂÇ­Íbñ¦Ç�����÷fÆªÊ&û
ÏªÌÂÇd��u�øpñ¦ÆªüN÷fÊ�o ��� ���

m tDr(t&� ) ÷jÅÎÈ
ó�ÇªÍ*� 	 ï ��ÿ�ÿ!ÉN÷jøfÌìËNøfÇ=ñ¦Ì¶ÆRÍ*�&�EÍbñ&÷jÊ&Í�÷£ñ
'�Ê¬Ç=ù¯ñ��

½Ç­Ê¬ø¬òLo ��� �x�

 G�18=">9=6),7�=§/�+ =") c"!XO�PNKN(0^qB,1�36>@-6>@3��87�=6+.14B&="),36>@-6)�14¥.?$+.-�:,-">@?
-"+.B,£@>�78¥ =">\3"BD7�="+ ��>§;,7�=6),-U7836>�B,18=�:,-">@?°i

m �Dr ï �#��ð�÷fÊ¦Ì¶Í*�D' �L	'ò�ó�ÇRÈ-Ì6��ÇªÍ�È 
 �qt�Ç­ÏRò�ô�ò�Ì¶Í
÷jò*�^ �bð
ÌÎý=Ç­ÅÎ÷fÍbñ��?ÇªÉ�ÇªøfÌìñ7ú�Ç­Í�ÈÖÌìñ¬ô
	�É
É
ÅÎÌÎøjÇ=ñ&ÌÎÆªÍÖñ&Æ*
AÇªÍ�È!û
ö%ÌÂÈ!ñ&ò 	'ÅÎÅ¶Æ-øfÇ­ñ&ÌÎÆªÍ�Ì¶Í�''ÌÎÏªò-û7ÿ!ÉN÷f÷jÈqt'÷fñ7ö+ÆRÊ��-ô����������
$-¿  ��£³Î�¦©f�E¿&%�§¦�¦ =� ��¨=±L±L�-¡N¿ �uÿ�	¨��û � � �<� 	 � � � � � �doq�
ÿ!÷jÉ-ñ&÷jóÕüN÷fÊ�o ��� oq�

m���rçÿN����ð
É-ñ¬Çd� Ý%�f§Ô·£¨=§p±6 =¡S©¬� � ¨j�R�£³ì®¯¡b°u ­¡N� �  =¡S f°b�£µ
±6�£¡��²¨�·('²®ì°\«!µ  ­¥��¬�¬�)�Õ�f�c¢�¨­§&×\� �Sl�ò*'Hñ&ò
÷kô�ÌÂôT�
 'Í
Ì¶û
ýª÷jÊ¦ô&Ì¶ñ7ú�Æ­ù l�÷jÍ
Í�ô&úbÅÎý=Ç­Í
ÌÂÇd��'�÷fÉ�ÇªÊ�ñ¦óL÷jÍbñÕÆ­ù�ÿ!ú-ô�ñ&÷jó�ô��
o ��� s��

m �Dr&�4�T
½Ç­ñ�ñ¬Ç%Ç­Í�È�
 �+*�Ê&ð�Íd�_�Dl�Çªø8�!ÌÎÍ
ÏAÇ­Í�È �/÷jÇªô�ñ�û �.ÆbÇªÈ-÷kÈ

AÇªô&÷jÈ ï ÆRð-ñ&ÌÎÍ
ÏTÌÎÍ�
Tð
Å¶ñ&Ì¶û ï Ç­ñ&÷ �.ÆRô¦ô
t'÷fñ7ö+ÆRÊ��-ô��!�EÍ
l�Ê¦Æ-ø<���,�-���.� �9� �
É�Ç­Ïª÷kô �qw � � �qsdoq��o ��� ���

m � r&�4��
�Ç=ñ�ñ¬ÇÖÇ­Í�Èa	&� 
+÷kô7ñ¬Ç\ý!Ê&ÆbôT� ^ ý=Ç­ÅÎð�Ç­ñ&ÌÎÆªÍ�Æ­ù�Ç��/ÆRÇRÈ
l�Ê¦Æ­Ë�Å¶ÌÎÍ
Ï 	�É
É
Ê¦ÆRÇªø¬ò�ñ¦Æ ï ÆRð-ñ&ÌÎÍ
Ï(��ð�Ç­Ê¬Ç­Íbñ¦÷f÷jÈ 
AÇªÍ�È!û
ö%ÌÂÈ!ñ&ò ) ÅÎÆ=ö'ô�� �/÷kø¬ò
Í
ÌÂøfÇ­Å ï ÷jÉ�ÆRÊ�ñpt¨ 'û@���Aÿ!û � �kû8o
Ad�t'ÆRÊ�ñ¦ò
÷jÇRô7ñ¦÷fÊ¦Í� �Í
Ì¶ýR÷fÊ¬ô�Ì¶ñ7ú_���Rð
ÅÎú o ��� ���

mpo ADr$����
½ø/��÷jÆ-ø¬ò_Ç­Í�È0������ú!ÏRÇªÊ�� y ò
÷fÍ�Ç­Ê¦÷�üN÷jô�ñAË
ñ'Ç­Í�È
Ë�Ê¬ô7ñ+Ë
ñ%ÆªÉ-ñ¦Ì¶ó6ÇªÅ21 �EÍ�l�Ê&Æ-ø_� �3�3434  � % � ��¨­¡j·£�f§&�f¡N©¬�
¨=¡65�®Â�f©f§&�£�E� �  ­�¯«��£±6 =�O®�©£� ��o � � �d�

mpoqo�r&lI�*t�÷fö%ó6Ç­Í*�N���$�/úªÆRÍ*��Ç­Í�È7�C��
TÌÎÍ�ô&ò�Ç­ÅÎÅ"� ) ÅÎÆ=ö �8Ç=û
üN÷fÅÎÅ¶÷kÈ �@l 	<	|�+ÆRÍ
Í
÷køpñ&ÌÎÆªÍ�Å¶÷kô&ôI	'É�É
Ê&ÆbÇªø¬òÕñ&Æ�	���
 �d�EÍ
l�Ê¦Æ-ø<���,�����8� ��ê%à��?à � 
 �:9 �ªÉ�ÇªÏª÷jô
o�wqt�o � o�w_� A��jÿ-Ç­Í
) Ê¬Ç­Í�ø£ÌÂô&øfÆ����9	&��
�Ç­Ê¬ø¬ò�o ��� ���

mpo,w,r$����l�ÇªÊ&Ê¦ÌÎôAÇªÍ�Èp' � ) ÷jÊ&Ê¬Ç­Ê¦Ì"�
	�'�ú!Í�Çªó�ÌÎø$�+ÆRÍ
Í
÷køpñ&ÌÎÆªÍ

½ÇªÍ�Ç­ÏR÷fó�÷fÍbñ�ÿ
ø¬ò
÷fó�÷+ùÔÆªÊ���ð�Ç­Ê¬Ç­Íbñ¦÷f÷jÈ$l�÷fÊ&ùÔÆªÊ¦ó6Ç­Í�øf÷
ÿ!÷jÊ&ý!ÌÂø£÷jô�ÌÎÍ#l�Çªø8�R÷£ñ&ûEÿ!ö%Ì¶ñ¦ø¬ò�Ì¶Í
Ï �EÍbñ&÷jÏªÊ¬Ç=ñ¦÷jÈÜÿ!÷fÊ¦ý!ÌÎøf÷jôt'÷fñ7ö+ÆRÊ��-ô��&�/÷kø¬ò
Í
ÌÂøfÇªÅ ï ÷fÉNÆªÊ&ñ�� ï û � s=û A Aqtd���EÍbñ¦÷fÊ¦Í�Ç=û
ñ&ÌÎÆªÍ�Ç­ÅI�+ÆRó�É
ð-ñ&÷jÊ�ÿ-øfÌ¶÷jÍ�ø£÷$�EÍ�ô�ñ&Ì¶ñ&ð-ñ¦÷_� 
?÷fÊ��ª÷fÅÎ÷fúq�Q�?Ç­Å¶û
Ì¶ùÔÆªÊ¦Í
ÌÎÇ��;�RÇªÍbð�Ç­Ê¦úao ��� sd�

mpo�sDr=<$� ï ÷T�!òbñ&÷fÊ2÷fñ¤ÇªÅ"� �8ÇªÏ ÿ!ö%Ì¶ñ¦ø¬ò�Ì¶Í
Ïv	'Ê¬ø¬ò
Ì¶ñ&÷køpñ&ð�Ê&÷
u�ýª÷jÊ&ý!ÌÎ÷fö��U�EÍbñ&÷fÊ¦Í
÷fñ�'�Ê¬Ç=ù¯ñ��Nÿ!÷fÉ-ñ¦÷fóçü�÷jÊ&o ��� �d�

mpo
�<rÕÿN�Sÿ!Ì¶ü�Ç­Å�Ç­Í�Èa	 �Y'�÷kÿ!ÌÎó�ÆªÍ
÷q���+ÆRÍRñ¦Ê&ÆRÅ¶ÅÎÌÎÍ
Ïk	'Å¶ñ&÷jÊ&Í�Ç­ñ&÷
ï ÆRð-ñ&ÌÎÍ
Ï Ì¶Í&��÷fÍ
÷jÊ¦ÇªÅìû�
T÷jô&òLl�ÇRø8�ª÷fñ ) Å¶Æ=ö-t�÷£ñ7ö?ÆªÊ��-ôT�
�EÍ�l�Ê&Æ-ø<� %$� �  ��> �Aà � � 
 � Ñd�LÉ�ÇªÏª÷jôSo�� � � o�� � �
ÿ!÷jÉ-ñ&÷jóÕüN÷fÊ�o ��� ���

2400

2600

2800

3000

3200

3400

3600

3800

4000

1 1.5 2 2.5 3 3.5 4 4.5 5

R
ev

en
ue

Arrival rate

REVENUE vs ARRIVAL RATE

LPR
LLR

Figure 2. Revenue versus total VC arrival rate.
Aggregate flows, skewed workload.
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Figure 3. Revenue versus total VC arrival rate.
Aggregate flows, uniform workload.
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Figure 4. Class blocking probability versus
class number. Aggregate flows, skewed
workload. VC arrival rate = 1.
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Figure 5. Revenue versus total VC arrival rate.
Small flows, skewed workload.
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Figure 6. Revenue versus total VC arrival rate.
Small flows, uniform workload.
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Figure 7. Revenue versus total VC arrival rate.
Small flows, skewed workload. With trunk
reservation.
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Figure 8. Revenue versus total VC arrival rate.
Small flows, uniform workload. With trunk
reservation.


