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Motivation
7RGD\·V�KLJK�SHUIRUPDQFH�QHWZRUN�LQWHUIDFHV
�1,V��DUH�SURJUDPPDEOH�
² ,QWHO���&RP��$OWHRQ��0\UL��HWF�

� 4XHVWLRQ��+RZ�VKRXOG�ZH�EXLOG�WKH�QH[W
JHQHUDWLRQ�RI�SURJUDPPDEOH�1,V"
² :KDW�ZLOO�WKH\�QHHG�WR�GR"
² :KDW�SURFHVVRU�SHUIRUPDQFH�GR�WKH\�UHTXLUH"
² :KDW�DUFKLWHFWXUHV�SURYLGH�WKLV�SHUIRUPDQFH"
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… and the current
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Workloads
� 0HVVDJHV�SDFNHWV�DUH�WKH�EDVLF�XQLW�RI�ZRUN
� 7ZR�W\SHV�RI�VHUYHU�URXWHU�ZRUNORDGV

² SDUWLDO�SDFNHW�URXWLQHV��H�J���ILOWHULQJ�	�ZHE�VZLWFKLQJ�
² IXOO�SDFNHW�URXWLQHV�H�J���FRPSUHVVLRQ�	�WUDQVFRGLQJ�

� &RQVLGHU�RQH�URXWLQH�RI�HDFK�W\SH
² LS�ORRNXS��DGGUHVV�EDVHG�WUHH�ORRNXS��XVHG�LQ�SDFNHW
FODVVLILFDWLRQ�ILOWHULQJ

² 0'���FRPSXWHV�XQLTXH�VLJQDWXUH�RYHU�IXOO�SDFNHW��XVHG
LQ�DXWKHQWLFDWLRQ��HQFU\SWLRQ��DQG�FRPSUHVVLRQ�



Workloads
Applications Description
Packet Classification/Filtering Claim/forward/drop decisions, statistics gathering, and firewalling.
IP Packet Forwarding Forward IP packets based on routing information.
Network Address Translation Translate between globally routable and private IP packets.

Useful for IP masquerading, virtual web server, etc.
TCP connection management Traffic shaping within the network to reduce congestion.
TCP/IP Offload TCP/IP processing from Internet/Web servers.
Web Switching Web load balancing and proxy cache monitoring.
Virtual Private Network (VPN)
IP Security (IPSec)

Encryption (DES) and Authentication (MD5)

Data Transcoding Converting a multimedia data stream from one format to another
within the network.

Duplicate Data Suppression Reduce superfluous duplicate data transmission over high cost links.

� 7ZR�W\SHV�RI�VHUYHU�URXWHU�ZRUNORDGV
² SDUWLDO�SDFNHW�URXWLQHV��WRS�VL[�
² IXOO�SDFNHW�URXWLQHV�ERWWRP�IRXU�



Benchmark Characteristics

A pplication Insts Executed
per M essage

L oads/Stores (% ) C trl F low  (% ) O ther (% )

ip4lookup 120 18.6 12.1 69 .3
M D 5 23K 10.3 0.6 89 .1

� ���[�GLIIHUHQFH�LQ�FRPSXWDWLRQ�SHU�PHVVDJH
� 5HODWLYHO\�IHZ�ORDG�VWRUH�	�FRQWURO�LQVWUXFWLRQV

² QHLWKHU�VWUHVV�PHPRU\�KLHUDUFK\�RU�EUDQFK�SUHGLFWRU
² %HQFKPDUNV�DUH�FRPSXWH�ERXQG

� 3DFNHWV�DUH�SURFHVVHG�LQGHSHQGHQWO\
� 7KHVH�DSSOLFDWLRQV�PXVW�SURFHVV�SDFNHWV�DW�QHWZRUN�VSHHGV



Experimental Architectures

� $JJUHVVLYH�VXSHUVFDODU
² LVVXHV�����LQVWUXFWLRQV�SHU�F\FOH��RXW�RI�RUGHU

� )LQH�JUDLQHG�PXOWL�WKUHDGHG��)*07�
² +:�EDVHG�WKUHDG�FRQWH[WV��IHWFK�	�LVVXH
LQVWUXFWLRQV�IURP�RQH�WKUHDG�HDFK�F\FOH

� 6LPXOWDQHRXVO\�PXOWL�WKUHDGHG��607�
² +:�EDVHG�WKUHDG�FRQWH[WV��IHWFK�DQG�LVVXH�IURP
PXOWLSOH�WKUHDGV�HDFK�F\FOH



Superscalar Performance

� 3HUIRUPDQFH�OLQHDU�ZLWK�FORFN�UDWH
� LS�ORRNXS�KDV�PRUH�,/3
� 6XVWDLQHG�OLQN�UDWHV��LS�ORRNXS�#��*ESV�	�0'��#����0ESV
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FGMT Performance
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SMT Performance
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Conclusions

� :RUNORDGV�HPEDUUDVVLQJO\�SDUDOOHO�DW�WKH
SDFNHW�OHYHO

� $JJUHVVLYH�VXSHUVFDODU�DQG�)*07�SURFHVVRUV
GR�QRW�HIILFLHQWO\�H[SORLW�SDFNHW�OHYHO
SDUDOOHOLVP�

� 607�FDQ�



Future Work

� ,QYHVWLJDWH�PXOWLSURFHVVRU�SHUIRUPDQFH
� ([HFXWH�D�VHOHFWLRQ�RI�ZRUNORDG�URXWLQHV
VLPXOWDQHRXVO\

� &RQVLGHU�PHPRU\�FRQWHQWLRQ�DPRQJ�1,
SURFHVVRU��KRVW�LQWHUIDFH��DQG�SK\VLFDO
QHWZRUN�LQWHUIDFH�


