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2.1 IXP1200 HEH A T2 A M & o] &g IPv4 LB 9 7x

a8 101 A Bajz)i= ble} Zo] IXP1200 network processor
£ o] 43t IPv4 F9-E 9 AAHA FA4L A MicroEngined]
Communication kernel¥} StrongARM core®] contro! plane®.
2 FA ") MicroEngine® Communication kernel& 7] 22 ¢l
AR x89 71%& FHstaL o9 HA(e.g. ICMP, IP optlon
ARP %5)2 StrongARM core?] control plane 2.8 E'_LHOH%
g}, 2283 Communication kernel®} control plane?] = —1
Q1 Q1 H o]~ PETH(Pseudo Ethernet) Za}o] W o]t}

2.2 Communication Kernel
Communication kernel& 2}¢1 A =2 #7)& 2o} 8411,
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olg A7|Z —’;LA;}EMX]D%, Z}Z}9) buffers #3 g 1518byte
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MPKTY Aol g A7l gy, 212k 72 Packet
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79 A4o] wAE u vic) transmit schedulero) Al e F0,
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[ 28 2 ] Transmit Queue?d] T+

3. Communication Kernel®} T+8@

3.1 Microprogram®] A A T4
£32le] IXP1200 UEYa T2 AAE 849 slow port
(8*100Mbps)2}t 2742] fast port (2¢1Gbps)2 o]Fo|# glod
=509 g2E AANA = 8749 slow porte} 1749] fast port
€ A}8¥r}. Forwarding Engined Receive Scheduler,
Receive Thread, Transmit Scheduler, Transmit Thread®] 47}
A RER FAH

3.2 Input Processing & 9§ receive code®] &%

29 3L receive coded 3 A& B FTh
@ Receive schedulert= THREAD_DONE # XA ~H & 93
idle receive thread®l A K& 7§Al g},
@ Receive schedulert #Ro] F41E XEE 7] 8
RCV_RDY_LO, RCV_RDY_HI @R 2H & ¢le=th
@ Receive schedulere ABj2E XEE ZAASEI receive
requestE® RCV_REQ # A 2g o &0},
@ Receive state machineol ] RCV_REQ &£ ¢+
® Receive state machined YHFEEZHE RFIFOE 3H7‘—% olF
A7}

® Receive state machine-2 RCV_CNTL #|Rj2~E]o]] 7} AR & &},
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@ Receive state machine® receive scheduleroA A g
rece've thread® START RECEIVE signal$ 3.t}

® START RECEIVE signal® W& receive thread:
RCV_CNTL# X 2B gt& 2jolA] Aelsjop & AR AR E vt
© receive thread: &% X] F49} RFIFO element number&
7}A] = RFIFO read fﬂ 2 SDRAM unit2. 2 B},

© SDRAM unit- v}%ﬂ F40] #19s= SDRAMY A=
H 7S o] F ALt}
O SDRAM unito] °]
& Bt}

@ receive thread® THREAD_DONE #l X2 E]] idleE EA|
3} 1 t}A] START_RECEIVE signalg 7]t}@c},

4 2534 receive threado] A signal

3.3 Input Processing® $] & pseudo-code

28 4 Zzbe] MPKTE 2E o 3 Ao dd
pseudo-codeolt}, pE EE {H, e RFIFO9 dd¥z,
MP_addr® MPKTeo| A3d vra 4, reg mpkt _datas
MPKTE &x3tz 9+ MicroEngine® #HRA2H, statet
MPKT® Hejgel g FE7F T34 dolg] FZold.

Input_Processing_Loop:
1if ((thread_rdy(t) && port_rdy(p)) goto Input_Processing Loop
2 choose RFIFO(e)
3 send receive request
4 load RFIFO(e)
5 MP_addr = calculate MP buff_addr & packet_link_addr
6 copy reg_MP_data <- RFIFO(e)
7 state=protocol_processing(reg MP_data)and route. Jookup(dest,_addr)
8 copy reg_MP_data -> SDRAM(MP_data)
9 if End_Of_Packet
10 enqueue(state, queue_state)
11 goto Input_Processing_Loop
[ 2% 4 ] Input processing® 38}
context?] pseudo-code

pseudo—code®] 1~4 line receive scheduler?] 71%°]t}, o
L RE( M2 MPKTE FAIAEAE #Rlskzn, idle
thread& A ®i8la] RFIFO(e)S &9 310, receive threadel Al
receive request® &t} Load%&& Receive-State-
Machine®] MPKTS ¥ E #| 3 Z2E RFIFOZ FAilsle o)
=
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A MPKT7} RFIFO%to. & %] &1 MicroEngine® MPKT&
Aol HALEZ HAlgc) #A] 2Eo HALE MPKTO o &
protocol processing(H ] AZF, TTLZ A, A24d AALL 54
2] MAC 2 A®)& g %, route lookup S 89t E =&
o] F#o|r 9 lookup algorithm IP longest prefix match
lookup¥}H§]& AF4-¢tt}, Core Route Table Managero] ]3] 2
oA table® Alg3}H o]i= hi64K entry tablei} trie block
lookups®] dual lookup& AM&¢tch Hofel ZH-9of 5 SRAM
reference signal®] AR Ert} protocol processing® route
lookup& & F MPKTi: #x]AEo]A SDRAMO 2 Halgc),
eF MPKTo] £01& #R 9 Hz9 ZAolAY #Fo] sl
MPKTol® #7519} 7} xg=o%le oz 7HAstn, 3
AelgAe] A= A 2 destination queue® F 7] g}, of 9]
HR& Y6tz ¢l Output processingt 4! StrongARMe] o] s A
B8 ¥ AXE queued HF gt

3.4 Output Processing® $]8 transmit code?] %3
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(DTransmit schedulert ¥ E29] ready AKX, TFIFO transmit
pointer(XMIT_PTR)AEE U1 A% 7153 TFIFO element
& zAMgh

@ Transmit schedulert scratchpad memoryolA #AL 7+
7 XEAYBE /1At o] FHE receive thread?} AR &
enqueueA| AW ¢ ARoltl Transmit scheduler: A{H]2~¥
YEE &3, TFIFOS XEE 92 A71H, queued M3},
@ Transmit scheduler= scratchpad memoryo} ¥E, TFIFO
element, queue B.& 7}A] & task assignment messageE &
t}. Slow port9} fast portol] wli} o} & B 7} Eofzic).

@ Transmit thread: scratchpad memoryolA] task
assignment message& ¢1°]A] slow port information #|x] -
B9} fast port task #| A2 E o &g}

® Transmit thread® SRAMo|A] queue descriptor, packet
link descriptor® ¢ +=th.

® Transmit thread= MPKT& SDRAMo|A TFIFOZ HuUl1n
control A B.E TFIFO control fieldo] 7] 3ic},

@ Transmit thready* ZE status®} fast taskE 7341 g},

® Transmit state machine(TMSH= TFIFO validate bit& ZAHgH,

@ TFIFO validate bit7} M@ & o] o H TMSE MPKTE &
gyEg 3t}

3.5 Output Processing
a4 65 #H3 A4o] A& pseudo—coded HodFEo}

A=
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o] 1~2 line< transmit scheduler®] 7}%olt}. Transmit
scheduelrt: 3 X E9| readyAeiE A& &1 TFIFOE 4
g3l TFIFOY £¥XEE A4 o] HHRE task
assignment messageol] #8111 transmit threadoll 4| Agsic),

Output_Processing_Loop:

1 choose TFIFO(e) and port_rdy{(p)
2 bind TFIFO(e) and port_rdy(p)

3 read task assignment message

4 if SOP

5 qid = select_queue()

6 state = dequeue(qid)

7 copy SDRAM([MP_addr] -> TFIFO(e)
8 write TFIFO control field

g start_transfer(p,e)

10 goto Oupput_Processing_Loop

[ 29 6 ] Output processing S 8 8}3=
context9 pseudo-code

Transmit thread= task assignment message® =t} 4
2t9o] £ ¥ Eo] 8] select_queue operation2 L E & @™
H queued setF B]oIAA &S queued M =HFIl packet
descripor® A 2E queueZFE dequeuedtt. A9 2z
MPKTol tg MPKT® SDRAM F47} AXsm, AHg 7
gk TFIFO sloto] A& xo] MPKT7} SDRAM 2.2 §-¢] TFIFO
2 Babdroh MPKTY A X3 TFIFO control fieldol A& 5
31, Transmit-State~Machine H7 & ¥ X E= B},
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3l IPv4el$H 9] 72+t Communication kerneld} control
plane0 2 FA Y, Communication kernelZ 7]EZ<Ql IPH
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2 HJo AHHEE ;. Communication kernel
receive scheduler, receive thread, transmit scheduler,
transmit threadd 47} ZEZ FAEY. B =& 3¢
oA AEES 2.0lMppsE SAHU LY, o3 HaxQ
2.67MppstE thh Fo]lE H YT, o]E receive contextE
o] sl}o] queueE FH3tA] queueAldol] ZAo] Ao}y
ot E @A o]FE2E MicroEnginedld 471X 2%
o] pyolx 7] wHEoltk, o]l H]AEHQ parallel
resource? AMgS B deoxiyg. wmEa, FFdx:
IXP1200 MicroEngineo]A 9] paralle! resource #2jo] ujg
a7+ dasitt.

agan, RFC1812¢1A4 Ao El9-Ee 7158 w537 ¢
s dele w3z A2 F-E& Microprogramel 7o}
3k, OSPFut RIPH T ZEEEZE Algsle F3oe
route tabled] 7JAlo] 7Hsst=d TFEMoF = FATL F
otict.
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