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SAN JOSE, Calif., February 25, 2008 - Cisco® today introduced the Cisco QuantumFlow
Processor, the most advanced piece of networking silicon in the world and the industry's first
fully integrated and programmable networking chipset. More than half a decade in the making,
the Cisco QuantumFlow Processor consists of 40 cores on a single chip and can perform up to
160 simultaneous processes, making it uniquely geared for today's network environments and
several generations beyond what is currently available in network processors.

The Cisco QuantumFlow Processor was designed by a team of more than 100 Cisco engineers
and has led to more than 40 patent submissions. Many of the same engineers who developed the
Cisco Silicon Packet Processor (SPP) for the Cisco Carrier Routing System (CRS-1), which
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debuted in 2004, also worked on the Cisco QuantumFlow Processor. Continued advancements in
technology, design and expertise enabled the team to increase the transistor density on the chip
from a then networking-industry-leading 185 million on the Cisco SPP to more than 800 million
on the Cisco QuantumFlow processor. Such density puts it in the tier of some of the most
advanced processors developed by leading semiconductor companies.
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x ASR 1000 QuantumFlow Video

x Strategic Drivers for Development of the Cisco ASR 1000

xService Provider Market Drivers for the Cisco ASR 1000

xCisco ASR 1000 Series Aggregation Services Routers

xThe Cisco QuantumFlow Processor: Cisco's Next Generation Network Processor

xCisco puts high-end silicon on the edge : New service router packs custom 40-core CPU



http://www.youtube.com/watch?v=Hxcx42HBA-I&eurl=http://www.tektalk.cn/2009/01/12/%e6%80%9d%e7%a7%91%e7%9a%84quantumflow%e5%a4%9a%e6%a0%b8%e5iurl=http://i1.ytimg.com/vi/Hxcx42HBA-I/hqdefault.jpg&feature=player_embedded
http://www.youtube.com/watch?v=xtxHUwIjmmg&eurl=http://www.tektalk.cn/2009/01/12/%e6%80%9d%e7%a7%91%e7%9a%84quantumflow%e5%a4%9a%e6%a0%b8%e5iurl=http://i1.ytimg.com/vi/xtxHUwIjmmg/hqdefault.jpg&feature=player_embedded
http://www.youtube.com/watch?v=r3i6CQwT-bI&eurl=http://www.tektalk.cn/2009/01/12/%e6%80%9d%e7%a7%91%e7%9a%84quantumflow%e5%a4%9a%e6%a0%b8%e5iurl=http://i3.ytimg.com/vi/r3i6CQwT-bI/hqdefault.jpg&feature=player_embedded
http://www.youtube.com/watch?v=uKqzWFXyzHY&eurl=http://www.tektalk.cn/2009/01/12/%e6%80%9d%e7%a7%91%e7%9a%84quantumflow%e5%a4%9a%e6%a0%b8%e5iurl=http://i2.ytimg.com/vi/uKqzWFXyzHY/hqdefault.jpg&feature=player_embedded
http://www.cisco.com/en/US/prod/collateral/routers/ps9343/solution_overview_c22-448936.html
http://www.eetimes.com/news/latest/showArticle.jhtml?articleID=206901479

LN AR SIS

o T
v v { Y

CrossBar Interface/Station

FlokaEX 5
|
QFP{EF 454 (1) JL
L
H A QFPaF£:
Hard Hard Hand Hard
Tr?re:dmae Tr?re:?;e Tr?re\aﬁd"arzE Tr?re;\;ja;e (Traf'ﬁc Manager,
WeEEEE,
| L1 D-cache ‘ ‘ L1 D-cache | | L1 D-cache ‘ ‘ L1 D-cache | ﬁmﬁ%ﬁﬁ)
CrossBar

Interface/Station

4 CrossBar/Mesh & HIE

CrossBar CrossBar
Interface/Station Interface/Station
L2 Cache On-Chip Mem

—

|

CrossBar

Interface/Station

DDR2 antroller

i

Phy

0 10 T
www tektalk.cn

W ERIQFPGH » AL REINIMLE (Viewpoints) « QFPE:— NEIRAIRILE AATE
% BEA401CPURLL: + ARIH NRIF SNATE - BRIz - KRITRIZ R3]

B B IEESSE - MAFERYARSRNEQEFP » 1SRRI KBS A A EHY
AR M CPURY A RN ZEQFPHY 2 » T TR LLE HARZ 7V QFP-CPU -

MQFP-CPUAE » Hg— B AL - —HFA0 ML - B IAYMERERIE - B4
TR R ZNZEFMTHYZRRY - TS ARTEERYATH] Mesh G HRAVHFTE - MUERHY A,

ZORIET LIS > YFESP-20BPSHIQFP » H.CPURIYHE S 5 2 TensilicalfyXtensafy

ISA ( MIPSHYZSFT) o EF4hfE1.2GHz » Y FMesh 7 BEHJClock Domainfy 4075 » HFIAR

HJAI ©
BIZHVESAMLIE S - #t5 .2 > GPRIE32bitHY




FNCPUMLINRE 12 B AL LR ZE (T

—/NCPURZIVA MR AR ZE LIS 517

QFPHVA0 ML — L2 T - (X PL2EHFAINIE ST » B e Combinedf5 S FIEHE
217 HRn AR EoR ] DAIA « (HEZ BT QFPHYL2E — R4S S & 1T ©
QFPE@HTTLIK%}%‘QE@MISSF T2 E 380 Crossbarf/#2 [112H A #MYRLDRAM - &
SRR & ¢ MQFP-Packetf Wi £ » R SCERE R WEYNTEF o BT LAQFPHYCPUARL Y
BB RNZ AR ETEAE R NIRSCNE L » TS AT EEE Y T~ A SIMDFH-{7iE1H
HAIQFPEAL LS R e EE BT »

FENEEE  FIRIZ ARG » BRI SANIRIE A EEZR - AL
QFP-CPURV A% KM ZZQFPE » L24%1F » DDRNTFIEHIESSE - HIENEHE T Mesh LHY—
DT o SEHMAOMML TSI — 2 4EMesh 2 BRAEAT A -

5ah > MQFP-CPUINAE » HAMPTAHVEHETRSC (Packet) WE(F2 1] DL s Ay BER <1/
OF&L4”

ERHYQFPHYA0-NCPURK Y& TensilicayXtensafYISA o MERMAFFHIHT H Tk
FhEbrE Rk A T XtensafVH5- S A F(ISA) - [HAME BT 2R F 02 % 1T JJ[[J:F
N T RIE SS - H R AR E O R BMESERET
MEXEEEEHE > Y ERIQFPA A5 1T gE = 1R DU RN Z ML T Xtensall 15 S £
(Instruction Set) ° X ZANFEHARY o Xtensa ISARY & AUV HEIETE S £ » t/8& Xtensafy
— B ECRMATTRES K o BIAIEEARR KR EME - B » BREEHAMNERL—NEER
PGS EE > MM fi—CPU > FIOpenRISCIVISAFE AT LLT -
TensilicafyXtensa&—NSoCER% » MIEE =75 7] LT & FIAIE BT HH 5 2 AISoC - 1
A] PLE Tensilicatg fEATERR IR IE R > I SEE - TREXtensal YK L5 10%
A

Insiruction
Instruction EE S
i Fetch /| PCUnit |
8 ; - Instruction RAM
[interrupt Control ]
[ TimersOton | (&% External Interface
[ Exception Support | g Wiite Buffr | X4o1e2 Processor
£ (410 32 entries) PP
: Data
Cache
Data Address Watch Oton |
Instruction Address Watch Oton |
[

Aavanced Desgner-Defined

. Baze 154 Feature |:| Corfigurakle Function |:| Opfional Function |:| Optional & Configurabie [ Coprocessors




MEFRTR - 8] DUSATEE ERA PUE Xtensaff 2 A5 ISA TP HE AL -
EEFH NN X EEERRY K s U R QFPE HIFY -

Instruction Inﬁéru I:-.“Dn Insg;cn:iun I: Instruction Fetch
RAM ache
|
Y Yy +
General ;
Decode Registers Coprocessor R: Instruction Decodel
(AR Registers) Registers Register Fetch Cycle
" v LR
Address AL E: Execute/Effective
Generation Biiprasae Address Cycle
ALU
v v v v
Xtensza Local
Memory Data Data Data
Ir;r[f;r:e i Fache HOM M: Memory Access/
Branch Complete Cycle
¥ ¥ ¥ ¥ ¥
r
Exception
P;T_ITIW”::?; W: Write Back Cycle
Back

[ R XtensalYEE AR KL L5 o BT UE Y > HE A NS gonKeE - (&
FIFEFRQFPE3IRES ) ° 5541 » Ry Xtensal IR 0% A LB E Z1)0ut of OrderflJHL1TH1
FEbREEE o A Interlock AR > (Rt - FI%IT NFERIENTESET > {17845 delay slot
FERE -

Mt Xtensaf N ISARGEER - SRIGEEER ERIQFPHYINEES » FiB B MEZH 4 MEEAFZHY
45K o BA 10T DAANZE BRSO B B B AT HEMOF 2R E &I - A BEAE]
QFPHYIELT H AR o BN » FETFFMTHYAME R RAZNV A0 ST R Il L E S Fes
4% (Local Bus) Fligk i@ (Arbitor) 5 o

54N > FEMMU G H > QFP{li i+ @ 8A o588 F Xtensafy 452 o {H AT SR 7451 LAl
N A& TH > ERIQFPIAA HPAFE Z NI Xtensaffl i A& o I AU XtensafE
FIQFPHY24ECrossBarsiMesh 7 jE 45 | - XE B RV A TAFE -
MERIAAARIQFPFTRL - HAZAY EHIA] LAHE]1.2GHz - 1 T e F1.2GHz » KEM GG
W FIF TR TR RE - mIEMEARA « 5 Y L ESF AT Xtensa g 7 —7SoC
P - IR SE > A H 0 REMM—ITR » ERIZIEEEY TR -

— TS 0 BRAIQFPEE — B2 Xtensally £ & T H » JIAQFPHCHIISSEY %7
- H fFgcce tool-chain | H#3§F -

BT 2 r EHIPISoCHAX - g3 fl T B AR 58 RS R E Xtensa 2 AT LARERS 104E 2 X b 4=
FHEZRREZ— -



5. (K 255 RS

FE— I RN ST - L BEZEFS (Interconnect ) & —PMNEFEZN—H YT
— I SoCitN R/ ME. » CPUARE » fEN—NTHE T > RERSIITEER— 1T
(Sub-System ) o ZEREIVIF L EMER S » WIREEIIEESS - WSRO TIEES » #E
IEFEENAERE T o it > WIERRFX AT I A LAY B ALK - M AR - K
ke - MIEHAMIEZLESEK » SN — NS IR & THY =8 -
A EIEI AL NIRRT A BB E REAREN G ZE - FAMLES - fl4] > RMIFYXLRZ5
T FMN ( Fast Message Network ) FY¥f45f4 (Ring) » MIERE Z4HICPU Core » 1§
AN ETTPDE > 1% B T Cyptos |28 > AN Es G BEAYHTHEEC] (HyperTransport ) > PCI-
XEHE > L BAE—E - [H5 FENEXLRINFEER IS HEFFMNVEF o X2
RMI XLRAE S G50 —PEE s -3 7R FMNFIMDI (AR G HEEER ) o3 8F > MITERE] - £
PR E B FMN > (18 LIS AN F Ui ] 3 MDI ] o S549h— FE AT 48 AR 25
seCaviumiyOctane 251 » Octane;ts 7 BN HS G BAAE X 0 S0 ] 8 — Lo {528 i 22 B =7
F#Cache CoherencelJFLZN{F/E 2 (Memory Bus) B URCPU S NTFEE: - HEH
> B2 RS - DFAEEE > SPIg I EE i — N/OE & =X a B >
N A — P EC BR LMy (Bridge) EEAENTFEZ L o 55T RMIFYXLR 251 f1CaviumHy
Octane 251K S G5k » BB SAERERIVCE G 1F4H /141 -



BAQFP A B 4575

Carel Care 1 Care i Caore 39 Traffic Manager

F 3

HT

=
L

3

TCAM

P
L

F

DODRZ2

Iy
L 3

DDRZ2

Y
L 3

On-Chip
SREANM

FY
L J

Iy
L 4

P achet

SR142 Drizpatcher
(0,123

Y
k

Iy
L 4

LA
Engine

Fy
L J

SOMI-01 |

L 3

¥ ¥ ¥ k4 ¥
Lack Other Hardweare Acceleration Logic:

Manager MBAR, FPM, Trafic Policing, WRED, o5l T e

www tektalk.cn
BRHYQFPZE—Ninhousef L& AAFE S » (RIFEEAR EARAIRER A FHYFOR B R E A ERE A
g5 Bl E AT o FEFTR S MY — 7 SO 2 QFPHY — 2R
> WHE G B A — SR T AR S A HEN -

MRS » QFPHY A BL R — P EET 4 Crossbarfy G B  fEXNEBE | > BRI
WTEEZHINE » #E— 115 (node) © X1 SR TR H O EZE 25
SEI— NS E BN N EYEEL (interface) > S » & — 7% (command )
A — PR (data) TN o XN EBAPHNAVEE s i AE X B BA 2% & ik an SRl
BEsRTT > I UK — TS A A S5 — T e

WEF7R > 40D EF Tensilicaffy Xtensa ISAFYCPUREREX N E L FAYTI A » QFPHYSSAL
— R E8 4 Traffic Managertn &2 — P75 o X PNEHE L - AHIAE L HMAYRZEhnZE - N
17 M T 5QFPE R 4N B HAHY B -

HT: HyperTransportf# 1 o X2k {H15ASR1000_FAYESP ( Embedded Service Processor )
g (f) B TEPECPUSQFP A BAY T ZHE « @ifHT A B - M EFZECPURYAE - QFP
B — MR > MM e DU E1ECPU w] DB HTRIREQFP » i 15 B2 257
aHy TR -




TCAM : ZX2QFPHEHEIR > &1 (lookup) HYYME CAMIFfig=S -

DDR2 : QFPRIiZENEH M "DDR2IVIZERIZS - — EZH40 N CPUKZE HAYRLDRAMHAY
PEdZs o — E28 Traffic ManagerfyDRAM -

On-Chip SRAM : QFPAVH S » it ACI85E (Ingress) A 5 @il (FRSk
R SCEE ) ERHE] T QFPINES YR SLNFFH » 1IEAESMERT DRAM « X — i Z2QFPH
=M EREMNE EHR R TS A2 — o 25 HAMR DAY A& A B 23 B0 B MR TR S5 vl DUE S A 8y
Na@iEh (N Fes > (L2 CacheH ) » (HEFREAVEDE (Payload) i#H 2@ DMA
5| BAL A EIMEFVDRAME -

SPI-4.2ff\Packet Dispatcher : QFPf/Ingress & 7 #3554 ~SP1 4. 2041 - thptEiid » af DA
40GHYLLHE © X4 SPI{EQFPTEASRI000 HITEHE 77 THY - MATZEMTORNEIR » Ni%
22 NSPLE QFP » I AN RS A B » fEFEE TR (SIP)  HAr2SPLEFEREEAMHATYESP/
QFP (SZ#FHA) FI#ZEf(-FHRP (Routing Processor) HY  {H{FFERZE » QFPI R AFA
NEaFINEZ B - I EEIA-EIMEN > 3 il SPIFE 1 5QFP & AH EFEFIE
Bl

SGMI : QFPNAZ AT RE2/ N GHY LI R L - fEHZEHIfEA -

QFP [ | bt T2 7 A2 4 » A S FFF 2 0l fidnternal ResourcesHYBE{FHIZREF - I
HEANTT XD ey g B 5 | o Hp— MMl ESEER RIS - E£3H
SR EM R AL T —Z5HY spinlock » mutexZE 2 FE - M 0] PAEFF40x4=160- M {425
FEu] s S B L > M ARHAT I E AT B2 L& -

B T HECEEINLE] > QFPIAERHL T 42 EMATRE AR 2R B » FIZINBAR, FRM - Traffic
Policing - WREDZ% -

6. (R B - RO

MIAEEEIEAR S H I oW 22 ERHYQFP - QFPHLE — MSHER I M E2— E EE THIAL
TEAEL SRS % » FEETQFPHYEFFASRI000%: 4 » B ZIRE EEEERT—1
ML+ QFPEHEAVE— MEFREIRLHERTAE - M52 RFEPFrAREEER - M
-+ (SPA-->SIP) FHZE f*FEF (RP) - #UZHEN #4HYElBackplane G HKESI - (it A
QFP - QFPLABESE » RTERNZFE L GHN AR LA E - s BN A DR
| o QFPIEE — M AT ERIN A HI A E - EAHARJASRI000%5] » BAF
ESP « SE[EESPR B —PQFP » X~ QFP/ESPHYR ZuE—MActive » S55h—>
Standby AT AYEHERCSCENE I T ATy EQFPIAIHES - FQFP - i — % FHHYSPI4.2
10GbpsiViEE » 5EQFPHE(E @ HURE&E DT -



B RIQFPEUIRIR M AR

Packets In

Cisco
QuantumFlow
Traffic Manager

Packets Cut

Packeat Buffer +
Cusuing Memary

= i =

Internal TCAM
Inmr‘fm:e Resources Interface
Resource Interconnect ::::- S
&%
Packets In ;
On-Ch e
Packet Heﬁ‘runr - —
Packets Out
Packet Buffer +
Queuing Memaory
W EEFTR - MIRSCHYI S SRNZE - QFPE’JLEE THPRERTT © 55— 73 2 QFP-
Processor Engine ° 5 & 41&QFP-Traffic - 56— &4 £ 2 TJEE9?]340/\Tens1llcaEl’thensa

ISAHSABRER BRI, © %:%Bﬁxem~%2&?)§fﬂ? PAFI (Queue ) FIAHNLH Y &R 2
4k o BT Traffic Managerfy— NP 45 Fg A



Class :
Queues |

VLAN

(or logical) |

Ports
(physical)

e 4 45 3R 7 BA F|
SR EE SPI-4 2B FFQFP O
A g se

B RQFPM Traffic Managerss 4 B

1. Y —NEHEIR @A — MHR Y SPI-4 250 i@ B I A S » QFPHYIR S & B
(Dispatcher ) RS ZE 20 Framef DLEHEENME 1= 2] QFPHYA ERHRSCEFE (On-Chip
Packet Memory )  WELEW > NMYUEIRSCHISL (Header) - ZHEFEEIE (Payload) #)
TFIRATQFPIE |/ NEFHVZE AT A X HIDIRE A B & — SRR R AR SR A AT

St TAE

2. QFPHYHR ST o3 & B T VBRI SO Bl — Mt BT (— N CPURZHY—MiF
RERE) o X PEIERM KRBT T NIRRT » HrpafE -

#H AR ¢ ZEif{TNetflow © MQC/NBAR Classify, Firewall, RPF, mark/Police, NAT, WCCP,
Deep Inspection, ZFZ o

FERINRE - QFPLUINE B — DS B AVEIE Y — 15 [ o B DA A MR SOXAE
WIRER 82 2 Y (a0 o R QFPHYProcessor EngineBE5€ 540~ T./F © IPV4HYFIB » MPLS,

A S

MulticastZ3F -



B 5 H-QFP Processor Engineliif » #5385 Netflow » MQC/NBAR Classify, Firewall, NAT,
Police/Mark#1Crypto ZEIfIHE « N{T 2 ZEHEIMEIE » KN - A1 Fe2 VPN tunnel (EHETR
j{ o

XHT o — NI SO 42 58 AR A B R (A B BT DA R% i 25 QF PR Traffic Managerfii
[EHYIEEH & HEHQFP T o X PNEHEIR S & 22 EFH N AY Traffic Managerfy A5 H o
XNFE S XN SE— ) Trhough Traffic (EESIM—ERIR) @ BEE— A%
Hl>FE (RP) HYIRSC > B2 —THARSL AR Z o REIIRSCEARLR I E AR FERIEA
Hlldr o M Traffic ManagerfRAS 25 0] DS A AR IRV EE BA LN YL 25— 1R
j{ o

3. QFPHYTraffic ManagerfNPAF 18 FE ThEE R A E— MR SCHYEm] - HAT » Traffic Manager A
DASZRF128K/NEAT o 58 KEYBAF A FE 8 1] LAR. 1526 QoS EVAIE 2 EIR S | - HIS
RN SR - R —PNEHEIR S —1 Processor EnginefJ A2 AN BSE 7 5 » A FE 22
k—f& » Traffic Manager 71 5T AH MY BJ\@'JEF'EI’T“EZ?ETEIE?\%E?JOH Chlpﬁ?}ﬁ?ﬁﬁi%ﬁ
o R — R CSCRE NN » Traffic Manager2 78 3 fH N Y SPLE #E B EIQFPAMNER (£
ESPH+_F) BYNIEEE A

7. AR GGG A

MERHE AR TR AT DUSAT - ASR1000 2 ZEHYEE N HRE 248 U 10S-XE - 10S-XE/&
— T LinuxVIOSERIE 248 o A3 XN T LinuxIYIOSHERE 2487 ? EE=1E
PR BRI E ARG E LRSS A Z 3T o YT H17H QFPE A e & MR 55 4h
HEY ASR10002:%; > 10S-XERJEANE: 2 ¢
TR E > RS ERR R (RE) BYPSNOSHYIETT © MM A DA FRFERE (#2555
[ ) HYHA > 5140 > ISSU » X EIEFEZAT— s o B RHUEF] A Linux 2.6 7 f5HY
KVMERIF A » MififELinux_Fiz7T 7 PHNOS - lAIOST/Ejjg/\LIHUXEﬁ%):L#$£§EL
17 °
—-FEESPHF I > & - BB L @A — 1 FEFECPU (—PowerPC) » infT—
“MLinux Kernel 145N ffJChasis Manager > Forwarding ManagerZ: &3 #£F2 - 3 5REAJIOS
AN AR A frAEVIPCHATIE(S - MM A EHER S B AIEHE 0y S e
ACL > Config » Policy > ZiiSloghTHEREE » FERICIRERID 1T1E - 554 » XFFECPURE
F—MEHIQFP A IIER - 5~ > QFPHYRTHE BUFENE XD EH%E CPURZE: » |25 -
B{THY - QFPIEXMNEH L - #EE— (B ARSI A= 23 E e -
-1FLEF (SIP) | » thigint— 7P FFECPU (— P PowerPC) - izfT—Linux KernelfIH N
fChasis Manager * Interface Manager /& B s#42 » 3 SREAVIOSHIAE N Y F2 8 A1
IPCi#H1T#(E > MIMAEFES &Ry & FpED TE -
EXRER » EFNFEMICZFEEREF ARV AS - MeT F TEIEAE R
ESPHIQFPHVER R E5F2) ©
ESPHIQFPHVER AR5 FAEFA A T ERT R -



PHEm*SE G 10Gbps 5 Em S0 1Gbps

£+ 5 ml
= Es| 5 == HTInterface
p— SFI1 4.2 == (SigEth

BHEHOFPEMAEH (1)

M EFEEIRT > QFPER{TF 258 53 =047 AT E3#ECPU_LEAYLinuxiZ 0 _EAYQFP Client
#H2 5 T EFECPU_EAYLinuxt% 0 BBAYQFP Driver (3Xzh) (kS e#ZE » Iz T-QFP A
40 Xtensafz_EAYQFP{ES o QFP_EAY( S i HyperTransport Interface 5 F #2:CPU _|-#Y
QFP Clienti 1 TiH(5 o 3ISPI 4 2K FRHURSCEHE - Bolin&s % > FIEHARAE (55
SNNESPHR T ERYQFPIEN ) ) o F#ECPU_IHYLinux®{1& 1/ Chaisis Managerf{IForwarding
Managerif#xf— N1 GbpsfY DURwI I SRE ($2EdSEH ) 28 IPCH{TiE(E -
Y TQFPHY160(40 * 4) NEAFE » HERRLED (PR ) REUZXER -
xQFP_E3FH—ME THE AL o A Linux kernel » IR E RIFAEIOSEE « QFP L%l 5y
EIE IR SN 2 BN im T E— TN R T o 38— N IEE MR R E -
(HAL) ° 33X/ HALf{f{—E& s Tensilica Xtensa ISAFY#J4A{E » TLBRJILE - FIlTAYIA
Mo NFEHIRIESE - MBRTERETLA T E0R » B HREZEIT TEeOSHI A -
xQFPHYE5)) » EHEIRSCIAFER Ay &L » 42385 > iB17 > #EH EECPU » i@ HTHEEL
SRR > a0 > Y EFECPUME. - QFPHVIEHIZFes > Bhg FIECPU N E WHY—iit
Memory Mapped /O3l o BJDI#EI5E » 525 - QFP DriveriZ i it 2 52 i QFPIX Zi A Linuxf%
BB -
xQFPINRARIEN 5 [N AT BiTEEEIRCSCAE R -



E#LQFP Thread it

EFEOFP 5% Thread 25 555 B OFP Data Thread BFEZiESS
3yhile (10 While €13

d {

Process B ESPIRIFHICPURIESIE  Block for wakenun
J%\u

EﬁQFPmﬁ?, UF BELE#R. Bro0 o s nocker
RLER SR SR SUE: FHLIRSIERICPY  icoaion the packet to QFP traffic

WEMQFPEfhData Threadf TiER Manager queue;
=, i tAR Rk,

HithEHETF. . .
;

Fetch a new packet descriptor.

Motify Traffic rmanager

}

M _EFEIT I, » S 2RQFPHT 60 AR T — NIhRERI 53— e AR IR -
P2 A2 AT TIEE SEAE QPRI 4% LR SESPAR 1 E#ECPU (—{~PowerPCHI/ATEZE )
TS o G40 B E EECPUMEITHTHE 1% Sy & FHEEISE © IFQFPAI &Rk
BHUE > LoghiiESs 5 [048 FHECPU - 8 DL SIAVE © FIBZRA(E( FH s 2
B PesIEE (RE) MAIFER AESPHYEIECPU - FHECPUMBAIH % HE48 QFPHTIEHIL:
2« PEBI BT PCIFFIBYR S 1EELAE U I 77 » HI4IRLDRAM -

R RTINS A L AR S - (TR TR S B -

HA b > BRLE R AT QPP L R PREEHINTAN T - (B » EHNN » BLEHRIL
KECH st -

TEPBIEAR T S — AN T AR T DR P T A SR GRS  » ATT o AR 60
160/ N R JLA S S R eI - TR S R BRATRE 7 - EL Rt h I IR
T AR R R - 40 > TR cache B AT TR A » MITT S-SR
STARMERE FEIN o AT RHELEAE T > QFPIISRRA-h I AR B & EH L]
ALY © B4 Xtonsafl I — NPRTBER » R M MOMETE — rhifE
B -

REIHIQFPHIREE R > HA S 2L HHTIE R — -

LN > SEHEHQFP_LAIA0 ME EHTE B R R MR T R R TR AR V28
FEINIRIRT - S BT BRI R » A “run to complete" HY3E1E



FF (while (1) )REBEEREE TS o B8 > MDA > 3% LOARE]
QFPEEFRALAVRE RO ($2E 1% spinlock » mutexTs ) FIFH EER « W MERERIZRE
AL HEIR SRR -

Fah > ME R ATEIQFPEAZ N AF L5 KTE > YT — N QFPHYLRFZ AR T ARGt » W EAth
BIRVENE T2, 2 ESPEFZECPUNA X MRE » BEITESQFPEE AL » L2
i B R R EHEHI AR ¢ NEZRARMA - NiZE - —HFZECPULH &
% > HAfJActive/Passivet =)L - XN HAITHYQFPEEEHE D) » MEFECPUEE|QFP
HRES - B M T - X2 IEE o] DI /Y » FIIISSURY Upgrade -

B FEQFPIY AL ERE— 1 BIF I 2SR R A B SN - HEIRE - ERJASR1000
AIQFPER At & EL B T SR Y o

XHEmFRERA

<IROCINHRS [2E > fE RS - B E S ERE

xIEE AN B G ST FIEE -

8. (KA G- Z TR

BRIQFPE R » BEN BRI 2k HH 23 ASR 10000 85 Z 20 Bl o7 i 22 B4 1Y »
ASRI10007= 5 2515 = : ASR1002 » ASR1004FIASR1006 - H R [EIHIACE FILEHHY 7%
Al AT E TNEFR ©



SPA Slots

# of ESP Slots

# ol RP Slots

# of 51P Slots
105 Redundancy
Buill in GigE
Height
Bandwidth
Perlormance

Air Flow

Power Supply (Walls)

BRASRI1000F MERH

TEMAFENIM S ELZQFPRIEFTIEN AT » B 48— T ASP1000/™ fLffy—Lteag 44
ﬁ °

CPP: Cisco Packet Processor - fEASR10005 » 5t E X QuantumFlow Processor ( QFP)

CC : CarrierCard - BJZ%FFEEARN - FEASRI000E » N SIP ( SPA Interface Processor) °
SPA ( Shared Port Adaptor) JZ&— o —PSIPFEERL F o] DUH A 1-4SPAZF - 7 HF
Ethernet » ATM » POSZEEEIR A& R I o

FP: Forwarding Processor - f£ASR10005 > ;ZESP ( Embedded Services Processor)f< = QFP
R LR HEBEESP-R I > FiE A SP-4. 28 LISRIRAEHETRSCHY -

RP: Routing Processor = fEASR10008 > {[5ZAZNUMRP « 2 ERHE HIVIOSHYZES -+
HERE -

WMRIFEAR PR EREE B men R ERIE - BERNE > AEXE—Lt
“Processor” S E IF & W FAJCPULATEEEAHESE  SIP » ESPHIRPZ [YProcessorfly & E &—
MFEENES - HAYE ER SN AR AT -

TEFTRAIASP1006H)— PMEFLEFE] -



= ‘mamEEn

T

- '
=8

BEHEASRI006E RS FIE K

AT DOAIRE] > ASP1006T] DISZHFF-NRP - BIFZEHSE R > Mg = Dual-REFYHA o

( ASP1004 0] DL FFBAREAJHA » B 10Si2174ELinux /YK VMEFEE | - ASR1006K 37
FrE-RHYDual-I0SE5Hy » ) o B LASZFFP-PESPF » HEE » T INQF /R o X~ ESPFR
HYHA % 252 Active/Passive o M7 ASR10005E (i Statue-ful VIR S5 AABEHYHA 7 35 - X2
ESP10H 108V E/& 10bps£L2E o o ASRI000A [EAYF™ fn o] A2 FEAR [EIAVESPIERE - B4
ASR1002HJESPZESP5 » gt 2 » Z5Gbpsiykis - 54k » A LLE HASR1006 7] LLA N
NSIPRELR o GMEE AT DS FF1-41SPAZF -

L3 1 IHEASR 10000 S 4 25 A0 > IREEERY— 2 - ASR10002— P fztasfs
HE—MEFXIVEGEAE - #1527 0 (B — BTk o > #E @ SPA-->SIP--> 5 H--
>ESP > fzj5 it AQFPHETTAATE o MREH SRAVEHEH SC - BIZ1BGP » OSPFIRSC > H /&4l
It - £ 25+ > QFPEE— MEAMN AT -

TERTRIQFEP » ESPIEEE Nl B RS -



= RP (Route Processor)
Handles control plane traffic
Manages system

= ESP
Handles forwarding plane traffic

= S5PA Interface Processor

Shared FPort Adapters provide
interface conmeclivity

= Centralized Forwarding
Architecture

All trafhc Nlows thrt:«u?h the aclive
ESP, standby is synchronized with
all Alow state with a dedicated
10Ghps link

= Distributed Control Architecture

All major system components have
a powerful control processor
dedicated for control and
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Quantum Flow Processor Architecture

11N o L
|

Cisco
Packet
Processor
Software

Multi-Core (40) [r;,%:gft Processor Traffic Manager (BQS)

Scale = 100s of resources & massive feature scale
Performance = Designed to deliver 5-100s of Gbps
Feature Velocity = Software designed to deliver a common
forwarding plane for multiple systems.

Multi-Generational = This is only the 1t Generation!
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