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Data Plane
(IP)

Control Plane
(BGP, RSVP…)

5RXWHU $UFKLWHFWXUH
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6RIWZDUH�%DVHG 5RXWHU

� &RVW

� 3URJUDPPDELOLW\

± 3HUIRUPDQFH �a��� .SSV�

± 5REXVWQHVV
Data Plane

(IP)

Control Plane
(BGP, RSVP…)

PC

November 2001 Network Systems Group 4

+DUGZDUH�%DVHG 5RXWHU

± &RVW

± 3URJUDPPDELOLW\

� 3HUIRUPDQFH ���� 0SSV�

� 5REXVWQHVV

Data Plane
(IP)

Control Plane
(BGP, RSVP…)

ASIC

PC
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2XU 5RXWHU $UFKLWHFWXUH

� &RVW �������

� 3URJUDPPDELOLW\

" 3HUIRUPDQFH

" 5REXVWQHVV
Data Plane
(packet flows)

Control Plane
(packet flows)

IXP1200

PC
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,Q *HQHUDO���

IXP

Pentium

IXP

Pentium

...

Pentium
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$UFKLWHFWXUDO 2YHUYLHZ

. . . Network Services . . .

Virtual
Router

. . . Hardware Configurations . . .

Packet Flows

Forwarding Paths

Switching Paths
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9LUWXDO 5RXWHU

� &ODVVLILHUV

� 6FKHGXOHUV

� )RUZDUGHUV
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6LPSOH ([DPSOH

IP

Proxy

Active Protocol
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5HVHDUFK 3UREOHPV

� +RZ WR SURJUDP

± JUDQXODULW\

± WUXVW

± FRQWURO

� 0DS IRUZDUGLQJ SDWKV RQWR VZLWFKLQJ SDWKV

± ORFDO�VWDWLF� LPSOHPHQW 95 RQ RQH SURFHVVRU

± ORFDO�G\QDPLF� VFKHGXOLQJ

± JOREDO�VWDWLF� IXQFWLRQ SODFHPHQW

± JOREDO�G\QDPLF� UHVRXUFH DOORFDWLRQ
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,QWHO ,;3

Scratch

DRAM
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StrongARM

FIFOs

IX
 B

us

M
A

C
 P

orts

IXP1200 Chip

P
C

I B
us

November 2001 Network Systems Group 12

3URFHVVRU +LHUDUFK\

0LFUR(QJLQHV

3HQWLXP

6WURQJ$UP
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'DWD 3ODQH 3LSHOLQH

DRAM
(buffers)

SRAM
(queues,

state)

Input
FIFO Slots

Output
FIFO Slots

Input
Contexts

Output
Contexts

64B
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'DWD 3ODQH 3URFHVVLQJ

INPUT context loop
wait_for_data

copy in_fifo →regs
Basic_IP_processing

copy regs →DRAM
if (last_fragment)

enqueue →SRAM

OUTPUT context loop
if (need_data)

select_queue

dequeue ←SRAM

copy DRAM→out_fifo
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Measured 
independently 
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:KDW :H 0HDVXUHG

� 6WDWLF FRQWH[W DVVLJQPHQW

± �� LQSXW � � RXWSXW

� ,QILQLWH RIIHUHG ORDG

� ���E\WH �PLQLPXP�VL]HG� ,3 SDFNHWV

� 7KUHH GLIIHUHQW TXHXLQJ GLVFLSOLQHV
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6LQJOH 3URWHFWHG 4XHXH

� /RFN V\QFKURQL]DWLRQ

� 0D[ ���� 0SSV

� &RQWHQWLRQ ORZHU ERXQG ���� 0SSV

O

I

I

I

Output FIFO
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0XOWLSOH 3ULYDWH 4XHXHV

� 2XWSXW PXVW VHOHFW TXHXH

� 0D[ ���� 0SSV

O

I

I

I

Output FIFO
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0XOWLSOH 3URWHFWHG 4XHXHV

� 2XWSXW PXVW VHOHFW TXHXH

� 6RPH 4R6 VFKHGXOLQJ ��� SULRULW\ OHYHOV�

� 0D[ ���� 0SSV

O

I

I

I

Output FIFO
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'DWD 3ODQH 3URFHVVLQJ

INPUT context loop
wait_for_data

copy in_fifo →regs
Basic_IP_processing

copy regs →DRAM
if (last_fragment)

enqueue →SRAM

OUTPUT context loop
if (need_data)

select_queue

dequeue ←SRAM
copy DRAM→out_fifo
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&\FOHV WR :DVWH

INPUT context loop
wait_for_data

copy in_fifo →regs
Basic_IP_processing
nop
nop
…

nop

copy regs →DRAM
if (last_fragment)

enqueue →SRAM

OUTPUT context loop
if (need_data)

select_queue

dequeue ←SRAM
copy DRAM→out_fifo
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IXP1200 Evalualtion Board
1.2 Mpps = 8x100Mbps
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'DWD 3ODQH ([WHQVLRQV

Processing Memory Ops Register Ops 

Basic IP 6 32 

TCP Splicer 6 45 

TCP SYN Monitor 1 5 

ACK Monitor 3 15 

Port Filter 5 26 

Wavelet Dropper 2 28 
 

 

November 2001 Network Systems Group 24

&RQWURO DQG 'DWD 3ODQH

Smart  Dropper

Layered Video Analysis
(control plane)

(data plane)

Shared State
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:KDW $ERXW WKH 6WURQJ$50"

� 6KDUHV PHPRU\ EXV ZLWK 0LFUR(QJLQHV
± PXVW UHVSHFW UHVRXUFH EXGJHW

� :KDW ZH GR

± FRQWURO ,;3���� ↔ 3HQWLXP '0$

± FRQWURO 0LFUR(QJLQHV

� :KDW PLJKW EH SRVVLEOH
± DQ\WKLQJ ZLWKLQ EXGJHW

± H[SORLW LQVWUXFWLRQ DQG GDWD FDFKHV

� :H UHFRPPHQG DJDLQVW
± UXQQLQJ /LQX[

November 2001 Network Systems Group 26

3HUIRUPDQFH

0LFUR(QJLQHV

3HQWLXP

6WURQJ$UP

310Kpps with
1510 cycles/packet

3.47Mpps w/ no VRP
or

1.13Mpps w/ VRP buget
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3HQWLXP

� 5XQV SURWRFROV LQ WKH FRQWURO SODQH

± H�J�� %*3� 263)� 5693

� 5XQ RWKHU URXWHU H[WHQVLRQV

± H�J�� SUR[LHV� DFWLYH SURWRFROV� RYHUOD\V

� ,PSOHPHQWDWLRQ

± UXQV 6FRXW 26 � /LQX[ ,;3 GULYHU

± &38 VFKHGXOHU LV NH\
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6FKHGXOLQJ 0HFKDQLVP

� 3URSRUWLRQDO VKDUH IRUPV WKH EDVH
± HDFK SURFHVV UHVHUYHV D F\FOH UDWH

± SURYLGHV LVRODWLRQ EHWZHHQ SURFHVVHV

± XQXVHG FDSDFLW\ IDLUO\ GLVWULEXWHG

� (OLJLELOLW\
± D SURFHVV UHFHLYHV LWV VKDUH RQO\ ZKHQ LWV VRXUFH
TXHXH LV QRW HPSW\ DQG VLQN TXHXH LV QRW IXOO

� %DWFKLQJ
± WR PLQLPL]H FRQWH[W VZLWFK RYHUKHDG
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6KDUH $VVLJQPHQW

� 4R6 )ORZV

± DVVXPH OLQN UDWH LV JLYHQ� GHULYH F\FOH UDWH

± FRQVHUYDWLYH UDWH WR LQSXW SURFHVV

± NHHS EDWFKLQJ OHYHO ORZ

� %HVW (IIRUW )ORZV

± PD\ EH LQIOXHQFHG E\ DGPLQ SROLF\

± XVH VKDUHV WR EDODQFH V\VWHP �DYRLG OLYHORFN�

± NHHS EDWFKLQJ OHYHO KLJK
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([SHULPHQW
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0L[LQJ %HVW (IIRUW DQG 4R6
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� ,QFUHDVH RIIHUHG ORDG IURP $
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� )L[ $ DW ��.SSV� LQFUHDVH LWV SURFHVVLQJ FRVW
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(QIRUFH 7LPH 6OLFH
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%DWFKLQJ 7KURWWOH

� 6FKHGXOHU *UDQXODULW\� *

± IORZ SURFHVVHV DV PDQ\ SDFNHWV DV SRVVLEOH Z�LQ *

� (IILFLHQF\ ,QGH[� (� 2YHUKHDG 7KUHVKROG� 7

± NHHS WKH RYHUKHDG XQGHU 7�� WKHQ � � ���7� � (

� %DWFK 7KUHVKROG� %i

± GRQ¶W FRQVLGHU )ORZ i DFWLYH XQWLO LW KDV DFFXPXODWHG

DW OHDVW %i SDFNHWV� ZKHUH &sw � �%i [ &i� � 7

� 'HOD\ 7KUHVKROG� 'i

± FRQVLGHU D IORZ WKDW KDV ZDLWHG 'i DFWLYH
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'\QDPLF &RQWURO

� )ORZ VSHFLILHV GHOD\ UHTXLUHPHQW '

� 0HDVXUH FRQWH[W VZLWFK RYHUKHDG RIIOLQH

� 5HFRUG DYHUDJH IORZ UXQWLPH

� 6HW ( EDVHG RQ ZRUNORDG

� &DOFXODWH EDWFK�OHYHO % IRU IORZ
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3DFNHW 7UDFH
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$FNQRZOHGJHPHQWV

� *UDGXDWH 6WXGHQWV

± $QG\ %DYLHU

± <LW]FKDN *RWWOLHE

± 6FRWW .DUOLQ

± 7DPPR 6SDOLQN

± ;LDRKX 4LH

� 0RUH ,QIRUPDWLRQ

± ZZZ�FV�SULQFHWRQ�HGX�QVJ�
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5HVHDUFK $JHQGD

� (YDOXDWH WKH XVH RI FRPPRGLW\

FRPSRQHQWV WR EXLOG ,3 URXWHUV�

� 'HVLJQ LQWHUIDFHV DQG PHFKDQLVPV

QHHGHG WR VXSSRUW H[WHQVLELOLW\�
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6WDWH 0DFKLQH
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6LPXODWLRQ

� 6HWXS

± &38� �0+]

± &RQWH[W�6ZLWFK� �µV
± �� 4R6 )ORZV� ��.SSV� �µV�SNW
± � %( )ORZ� ���.SSV� �µV�SNW
,Q RUGHU WR IRUZDUG DOO SDFNHWV� ( PXVW EH DW OHDVW

� 3DUDPHWHUV�

± * ���µV� 7 ��� � ���

± 4R6 )ORZV� 'L  �PV � ���PV � ���PV
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