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ʉʦʜʝʨʞʘʥʠʝ 

Á˾ ͍͙͙͔͊ͭ͘ ͨ͊ͭ͡ͺͦͪͣ· ASR9000 

Á˹͍ͦ·͔ ͙͔ͫͫͭͣ· ͙ ͔ͦͣͨͦͤͤͭ͟· 

Á͍̏ͦ͡Όͼ͙Ύ ͊ͪͻ͙͔ͭͭͯͪ͟· 

Á́ ͔ͻ͎͙ͤͦͦ͡Ύ nV: Cluster ͙  Satellite 

 



˹͍ͦ·͔ ͙͔ͫͫͭͣ· ͙ ͔ͦͣͨͦͤͤͭ͟· ASR9k 



˽͊ͭ͡ͺͦͪͣ͊ Cisco ASR 9000 

ASR 9001 ASR 9006 ASR 9010 ASR 9922 

˽ͦͦͫ͊͡ ͤ͊ 
ͫͦͭ͡ 

мнл ˥͙͋ͭκͫ ͤ͊ ͫ ͙͔ͫͭͣͯ 
440˥ ͙͋ͭ/  ͫ  
ͤ͊ ͫͦͭ͡ 

4 LC ͫ ͦͭ͊͡ 

440˥ ͙͋ͭκͫ ͤ ͊ 
ͫͦͭ͡         

8 LC ͫ ͍ͦͭͦ͡ 

ͦ ͭррл˥͙͋ͭκͫ ͒ͦ 
1.2́ ͙͋ͭκͫ ͤ ͊ ͫͦͭ͡ 

20 LC ͫ ͍ͦͭͦ͡ 

˾͔͊ͣͪ͘ 2RU 10RU 21RU 44RU 

˽͙͙͔ͭ͊ͤ 750 ʕ  ͭ 6 ͟ ˤͭ 9 ͟ ˤͭ 24 ͟ ˤͭ 

˻ͻ͊͗͒͡. ˿ͭͦͪͦͤ͊-ͫͭͦͪͦͤ͊ ˿ͭͦͪͦͤ͊-ͤ͊͊͒͘ ˿͔͔͙ͨͪ͒-ͤ͊͊͒͘ ˿͔͔͙ͨͪ͒-ͤ͊͊͒͘ 

˨ͦͫͭͯͨͤͦͫͭΈ ˻͙͔͗͒͊ͭͫΎ ͍ 4.2.1 ˨͔ͦͫͭͯͨͤ ˨͔ͦͫͭͯͨͤ ˻͙͔͗͒͊ͭͫΎ ͍ 4.2.2 

120 ˥ ͙͋ͭκͫ 

11 ́ ͙͋ͭκͫ 

3,52 ́ ͙͋ͭκͫ 

1.76 ́ ͙͋ͭκͫ 



ASR 9000: ͔͙͙͔̏ͭͪͦͨͭ͊ͤ͟͡ 

2.1 ʢɺʪ 

2.1 ʢɺʪ 

3 ʢɺʪ 

DC ɹʇ 

A 
B 

A 
B 

3 ʢɺʪ 

A 

B 

Áʆʜʠʥʘʢʦʚʳʝ ɹʇ  

ʜʣʷ 9006, 9010 ʠ 9922 

Áɼʦ 4 ɹʇ ʚ 9006 

Áɼʦ 8 ɹʇ ʚ 9010 

Áɼʦ 12 DC ʠʣʠ 16 AC ʚ 9922 

ÁAC ï 220ɺ ʦʜʥʘ ʬʘʟʘ 

ÁDC ï 40-72ɺ ʜʚʘ ʚʚʦʜʘ 

 

AC ɹʇ 



RSP2 RSP440 

˽ͪͦͼ͔ͫͫͦͪ όCPU) Freescale 8641D CPU 

2 Core @ 1.333GHz  

Intel x86 Jasper Forest  

4 Core @ 2.27 GHz 

˻͔͙͍ͨͪ͊ͭͤ͊Ύ ͨ͊ͣΎͭΈ 
(RAM) 

4GB 

8GB 

@ 533MHz DDR2 

6GB (RSP440-TR) 

12GB  (RSP440-SE)  

@ 1066MHz DDR3 

˴Ή΄ ͨ͊ͣΎͭΈ CPU L1: 32KB 
L2: 1MB 

L1: 32KB per Core 
L2: 8MB shared 

˻͍͔ͫͤͦͤͦ ͚͍ͯͫͭͪͦͫͭͦ 
ͻ͔͙ͪ͊ͤͤΎ ͒͊ͤͤ·ͻ 

4GB - FLASH 16GB - SSD 

˨͙͔ͦͨͦͤͭ͡͡Έ͔ͤͦ 
͚͍ͯͫͭͪͦͫͭͦ ͻ͔͙ͪ͊ͤͤΎ 
͒͊ͤͤ·ͻ 

30GB - HDD 16GB - SSD 

USB 2.0 port ˹͔ͭ ˩ͫͭΈ 

nV Cluster ς ͨ ͦͪͭ· ͒͡Ύ 
͔͙͊ͫͭͪ͊͘͟͡ͼ͙͙ 

˹͔ͭ ˩ͫͭΈ, 2 x 1G/10G SFP+ 

˽ͦͦͫ͊͡ ͙ͨͪͦͨͯͫ͊ͤ͟Ύ 
͙ͣ͊ͭͪͼ· ͦͣͣͯͭ͊͟ͼ͙͙ 

фн˥͙͋ͭκͫ ͤ͊ ͫͦͭ͡ 

184˥ ͙͋ͭ/ͫ ͤ͊ ͫͦͭ͡ 

 (ͫ ͍͒ͯͣΎ ͙͍͊ͭͤ͟·͙ͣ RSP) 

220˥͙͋ͭ/ͫ ͤ͊ ͫͦͭ͡  

440˥ ͙͋ͭ/ͫ ͤ͊ ͫͦͭ͡  

(ͫ ͍͒ͯͣΎ ͙͍͊ͭͤ͟·͙ͣ RSP) 

ASR9k: ˹ ͍ͦ·͚ ͣͦ͒ͯ͡Έ ͍͔͙ͯͨͪ͊ͤ͡Ύ RSP440 

RSP440 



RSP440 ς ʕ ͔ͤ΄͙͚ͤ ͍͙͒ 

BITS/J.211 
Sync 0, Sync 1 

RJ45 

Synchronization ports 

1G/ 10G SFP+ 
˽ͦͪͭ· ͒͡Ύ nV 

Management 
Ethernet 

Console 

Aux 

LEDs 
Status, Alarm USB Type A 



ASR 9K ˶ ͙͔͚ͤͤ·͔ ͊ͪͭ͟· 

A9K-40G A9K-4T A9K-8T/4 A9K-2T20G A9K-8T A9K-16T/8 

A9K-36x10GE 

A9K-2x100GE A9K-24x10GE 
A9K-MOD80  A9K-MOD160  

MPA: 
20x1GE 
2x10GE  
4x10GE  
1x40GE  
2x40GE 

˿
ͯ
΅
͔
ͫ
ͭ
͍
ͯ
Ό
΅
͙
͔
 

L
C 

˹
ͦ
͍
ͦ
͔
 
ͨ
ͦ
͟
ͦ
͡
͔
ͤ
͙
͔
 

L
C 

-L, -B, -E 

-TR, -SE 



Metric Low Queue 

L 

Medium Queue 

B 

High Queue 

E 

MAC Addresses 512k (128k/32k) 512k (128k/32k) 512k (128k/32k) 

IPv4 Routes 512k (1M/1,3M) 512k (1M/1,3M) 512k (1M/1,3M) 

VRFs 4k 4k 4k 

Adjacency (ARP table) 128k 128k 128k 

Bridge Domains/VFI 8k 8k 8k 

EFPs (Subif) 4k 16k 32k 

Subif(L2+L3)/NPU 4k 4k 8k 

Ingress Queues (40G|80G) 8/port 32k | 64k 128k | 256k 

Egress Queues (40G|80G) 8/port 64k | 128k 256k | 512k 

Policers (In+Out) (40G|80G) 8k | 16k 64k | 128k 256k | 512k 

Packet Buffer 50ms 50ms 150ms 

*ʄʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʚʝʨʩʠʠ ʇʆ 

˸͊ͫ΄͙͔ͭ͊͋ͪͯͣͦͫͭΈ ͙͔͚ͤͤ͡·ͻ ͊ͪͭ͟ ͨͦ ͍ͦͫͤͦͤ·ͣ 
͔ͨ͊ͪ͊ͣͭͪ͊ͣ* 

ʈ
ʘ
ʟ
ʣ
ʠ
ʯ
ʠ
ʷ

 
ʆ
ʙ
ʱ
ʝ
ʝ

 



Metric Low Queue 

-TR 

High Queue 

-SE 

MAC Addresses 2M 2M 

IPv4 Routes 4M 4M 

VRFs 4k 4k 

Bridge Domains/VFI 64k 64k 

PW 128k 128k 

L3 interfaces 8k 20k 

L2 AC 16k 64k 

Queues 8/port 512k 

*ʄʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʚʝʨʩʠʠ ʇʆ 

˸͊ͫ΄͙͔ͭ͊͋ͪͯͣͦͫͭΈ ˹˻ˤ̍̆ ͡ ͙͔͚ͤͤ·ͻ ͊ͪͭ͟ ͨͦ ͍ͦͫͤͦͤ·ͣ 
͔ͨ͊ͪ͊ͣͭͪ͊ͣ* 

ʈʘʟʣʠʯʠʷ 

ʆʙʱʝʝ 



˿͙͔ͫͭͣ͊ ASR 9001 

4x10G SFP+ 

ˣͦ͟͡ 
͍͔͙ͤͭ͡Ύ͍ͭͦͪͦ 

˨͍͊ ˣ˽  
(AC  ͙ ͙͡ DC)  

˨͍͊ ͔ͦͭͫ͊͟ ͒͡Ύ ͔͚ͣͦ͒ͯ͡ MPA 
˽͔͙͍͔ͦ͒͒ͪ͗͊ͣ·͔ ͙ͣͦ͒ͯ͡: 20xGE, 2/4x10GE, 1x40GE (4.2.2*) 

˽ͦͪͭ· ͒͡Ύ nV 
(2xSFP+) 

˿͙ͤͻ͙ͪͦͤ͊͘ͼ͙Ύ 

BITS 

Console, Aux, 
Management 



ω20 ͫ ͍ͦͭͦ͡ ͒͡Ύ LC 

ω2 ͍ ·͔͔͒ͤͤ͡·ͻ ͫͦͭ͊͡ ͒͡Ύ RP 

ω˻ ͔ͭ͒͡Έͤ·͔ ͫͦͭ͡· ͒͡Ύ ͊ͪͭ͟ ͙ͣ͊ͭͪͼ· 

ωN+1 ͪ ͔͔͍͙͍͙͔ͪͪͦ͊ͤ͘ ͙ͣ͊ͭͪͼ·  

˿ͦͭ͡· 

ωʕ ·ͫͦͭ͊: 44 RU (AC ͙ DC) 

ω˥ ͙ͯ͋ͤ͊͡Υ олΦлέ  όуллƳƳύ 

ω̊ ͙͙ͪͤ͊Υ мтΦтрέ όмфέ ͚ͫͭͦ͊͟) 
˾͔͊ͣͪ͘· 

ωAC ͙  DC ͣ ͦ͒ͯ͡Έͤ·͔ ˣ˽ 

ω~30ʕ  ͭͤ͊ ͙ͦ͒ͤ ͨͦͪͭ 10GE 
˽͙͙͔ͭ͊ͤ 

ω550˥ ͙͋ͭκͫ ͤ͊ ͫͦͭ͡ ͙ͨͪ 5 ͟ ͊ͪͭ͊ͻ ͙ͣ͊ͭͪͼ· 

ω770˥͙͋ͭκͫ ͤ͊ ͫͦͭ͡ ͙ͨͪ 7 ͟ ͊ͪͭ͊ͻ ͙ͣ͊ͭͪͼ· 

ωʕ  ͔͔͙͍͔ͨͪͫͨͭ͟ ͍ͤͦ·͔ LC ͙  ͙ͣ͊ͭͪͼ· 

˽͙͍͙͔ͪͦͦ͒ͭ͘͡Έ-
ͤͦͫͭΈ 

˿͙͔ͫͭͣ͊ ASR 9922 

10x LC 

2 x RP 
˸͙͊ͭͪͼ͊ 
ͦͣͣͯͭ͊͟ͼ͙͙ 
͒ͦ т ͊ͪͭ͟ 

˽ͦ͊͟͡ 
͍͔͙ͤͭ͡Ύ͍ͭͦͪͦ 

10x LC 

16 AC ͙ ͙͡ 
12 DC 

˽ͦ͊͟͡ 
͍͔͙ͤͭ͡Ύ͍ͭͦͪͦ 



˽͔ͦ͒͒ͪ͗͊͟ ͙ͦͨͭ;͔͙ͫ͟ͻ ͙͔ͤͭͪͺ͔͚͍ͫͦ 

 

ÅGE: SFP (T, SX, LX, ZX) 

Å10GE:  SFP+  ʠ XFP 

ÅXFP (ʜʣʷ LC ʜʦ 8x10GE) : SR, LR, ZR, 

DWDM, CWDM, Tunable DWDM 

 

ÅSFP+ (ʜʣʷ LC ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ):  

SR, LR, ZR 

 



˽͔ͦ͒͒ͪ͗͊͟ ͙ͦͨͭ;͔͙ͫ͟ͻ ͙͔ͤͭͪͺ͔͚͍ͫͦ 
40/100GE 

 

ÅASR9k  40GE: QSFP 
ςLR4 ʠ SR4 ʚ 4.2.1 

 

 

 

 

 

ÅASR9k  100GE: CFP 
ςLR4 ʚ 4.2.0,  SR10 ʚ 4.2.1 



˸ͦ͒ͯ͡Έ ISM - ͅ ͯͤ͟ͼ͙ͦͤ͊͡ΈͤͦͫͭΈ CGN 

2 
(6rd) 

IPv6 IPv6 IPv4 

1 
(Nat44)  IPv4 

Internet 

Private 
IP 

IPv6  IPv4 3 
(Nat64) 

4 
(Nat46) 

IPv6  IPv4 

V 20 ͣ ͙͙͍ͦͤͦ͡͡ ͭͪ͊ͤͫ͡Ύͼ͙͚ 

V 1M ͭ ͪ͊ͤͫ͡Ύͼ͙͚ ͍ ͔ͫͯͤ͒ͯ͟ 

V 10 ˥ ͙͋ͭκͫ 
͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭ ͤ͊ ISM 

Cisco ASR 9000 ISM 

IPv6 
5 

(DS-lite) 

 IPv4  IPv4 



˻͋ͦͪ͘ ͊ͪͻ͙͔ͭͭͯͪ͟· ͍ͤͦ·ͻ 
͔͍ͦͣͨͦͤͤͭͦ͟ ͨ͊ͭ͡ͺͦͪͣ· ASR9k 



˸͙͊ͭͪͼ͊ ͦͣͣͯͭ͊͟ͼ͙͙Υ 
3-Stage Fabric 

LC ͤ ͍͎ͦͦͦ 
͔͙ͨͦͦͤ͟͡Ύ 

 

FIA 
FIA 

FIA 
RSP0 

 Arbiter 

fabric 

RSP1 

 Arbiter 

fabric 

8x5р˥͙͋ͭκͫ = 440˥ ͙͋ͭκͫ ͫ  ͍͒ͯͣΎ RSP 
4x55˥ ͙͋ͭκͫ = 220˥ ͙͋ͭκͫ ͫ  ͦ ͙͒ͤͣ RSP 

55˥ ͙͋ͭκͫ ς ͒ ͦͫͭͯͨͤ͊Ύ ͒͡Ύ ͔͔ͨͪ͒͊;͙ 
͒͊ͤͤ·ͻ ͨͦͦͫ͊͡ ͤ͊ ͊ͤ͊͟͡ 

1 2 3 

fabric 

LC ͤ ͍͎ͦͦͦ 
͔͙ͨͦͦͤ͟͡Ύ 

 

FIA 
FIA 

FIA 

fabric 



˸͙͊ͭͪͼ͊ ͦͣͣͯͭ͊͟ͼ͙͙Υ ͦ͋ͪ͊ͭͤ͊Ύ 
͍͔͙ͫͦͣͫͭͣͦͫͭΈ 

40˥ ͙͋ͭκͫ LC 

 

FIA 

ул˥͙͋ͭκͫ LC 

 

FIA0 

FIA1 

RSP0 

 Arbiter 

fabric 

RSP1 

 Arbiter 

fabric 

LC ͤ ͍͎ͦͦͦ 
͔͙ͨͦͦͤ͟͡Ύ 

 

FIA 
FIA 

FIA 

8x55G bi-directional 

8x55Gbps = ппл˥͙͋ͭκͫ  ͫ͒ ͍ͯͣΎ RSP 

4x55Gbps= 220˥ ͙͋ͭκͫ ͫ  ͙ͦ͒ͤͣ RSP 

8x23˥ ͙͋ͭκͫ Ґ муп˥͙͋ͭκͫ bi-directional 

4x23˥ ͙͋ͭκͫ Ґ фн ˥͙͋ͭκͫ 
bi-directional 

fabric 



˸͙͊ͭͪͼ͊ ͦͣͣͯͭ͊͟ͼ͙͙Υ ͍͔͙ͫͦͣͫͭͣͦͫͭΈ 
ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ ͙ͣ͊ͭͪͼ ͫ ͍ͤͦ·͙ͣ ͙͊ͪͭ͊ͣ͟ 

40˥ ͙͋ͭκͫ LC 

 

FIA 

ул˥͙͋ͭκͫ LC 

 

FIA0 

FIA1 

RSP0 

 Arbiter 

fabric 

RSP1 

 Arbiter 

fabric 

NG Line Card 

 

FIA 
FIA 

FIA 

8x23˥ ͙͋ͭκͫ bi-directional 

8x23˥ ͙͋ͭκͫ Ґ муп˥͙͋ͭκͫ bi-directional 

4x23˥ ͙͋ͭκͫ 
bi-directional 

fabric 

8xно˥͙͋ͭκͫ = муп˥͙͋ͭκͫ  ͫ͒ ͍ͯͣΎ RSP 

4xно˥͙͋ͭκͫ= фн˥͙͋ͭκͫ ͫ  ͙ͦ͒ͤͣ RSP 



NP0 PHY 

NP2 PHY 

NP3 PHY 

NP1 PHY 

FIA0 

CPU 

B0 

B1 

3x 10G 
3x10GE 
SFP + 

3x10GE 
SFP + 

NP0 

NP1 
3x 10G 

3x 10G 
3x10GE 
SFP + 

3x10GE 
SFP + 

NP2 

NP3 
3x 10G 

3x 10G 
3x10GE 
SFP + 

3x10GE 
SFP + 

NP4 

NP5 
3x 10G 

3x 10G 
3x10GE 
SFP + 

3x10GE 
SFP + 

NP6 

NP7 
3x 10G FIA3 

FIA2 

FIA1 

FIA0 

S
w

itc
h

 F
a

b
ric AS

IC 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CPU 

 
 
RSP  3 Switch 
Fabric 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Switch 
Fabric 

RSP0 

Switch 
Fabric 

RSP1 

A9K-4T 

A9K-24x10G 

8x55G 

4x23G 

˻͋ͦͪ͘ ͊ͪͻ͙͔ͭͭͯͪ͟· LC 

˽
͔
ͪ
͍
ͦ
͔
 
ͨ
ͦ
͟
ͦ
͡
͔
ͤ
͙
͔
 

L
C 

ˤ
ͭ
ͦ
ͪ
ͦ
͔
 
ͨ
ͦ
͟
ͦ
͡
͔
ͤ
͙
͔
 

L
C 



 
 
RSP  3 Switch Fabric 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NP 

 
 
RSP  3 Switch 
Fabric 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fabric 
Complex 

FIA 
physical 

interfaces 

ˢͪͻ͙͔ͭͭͯͪ͊͟ LC: ͭ ͙͍͚ͨͦͦ Ή͔͔ͣͤͭ͡ 

NP FIA 
physical 

interfaces 

NP FIA 
physical 

interfaces 

NP FIA 
physical 

interfaces 

NP FIA 
physical 

interfaces 

NP FIA 
physical 

interfaces 

ŦƻǊǿŀǊŘƛƴƎ άǎƭƛŎŜέ 



ASR 9000: ͊ ͪͻ͙͔ͭͭͯͪ͊͟ ͊ͪͭ͟· 24x10G 

3x 10G 

3x10GE 
SFP + 

3x10GE 
SFP + 

Typhoon 

Typhoon 

3x 10G 

3x 10G 

3x10GE 
SFP + 

3x10GE 
SFP + 

Typhoon 

Typhoon 

3x 10G 

3x 10G 

3x10GE 
SFP + 

3x10GE 
SFP + 

Typhoon 

Typhoon 

3x 10G 

3x 10G 

3x10GE 
SFP + 

3x10GE 
SFP + 

Typhoon 

Typhoon 

3x 10G 

 
 
RSP  3 Switch 
Fabric 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Switch 
Fabric 

RSP0 

Switch 
Fabric 

RSP1 FIA 

FIA 

FIA 

FIA 

S
w

itch
 F

a
b

ric AS
IC 

 
 
RSP  3 Switch Fabric 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8x55G 

CPU 
30-рл˥͙͋ͭκͫ 

2x рл˥͙͋ͭκͫ 

6л˥͙͋ͭκͫ 

120˥ ͙͋ͭκͫ, 90Mpps 



Typhoon 

Typhoon 

Typhoon 

Typhoon 

Typhoon 

Typhoon 

 
 
RSP  3 Switch 
Fabric 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Switch 
Fabric 

RSP0 

Switch 
Fabric 

RSP1 

FIA 

S
w

itch
 F

a
b

ric AS
IC 

 
 
RSP  3 Switch Fabric 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8x55G 

FIA 

FIA 

FIA 

FIA 

FIA 

6x10GE 
SFP+ PHY 

6x 10G 

6x10GE 
SFP+ PHY 

6x 10G 

6x10GE 
SFP+ PHY 

6x 10G 

6x10GE 
SFP+ PHY 

6x 10G 

6x10GE 
SFP+ PHY 

6x 10G 

6x10GE 
SFP+ PHY 

6x 10G 

CPU 

ASR 9000: ͊ ͪͻ͙͔ͭͭͯͪ͊͟ ͊ͪͭ͟· осx10G 



Ingress 
Typhoon 

 
 
RSP  3 Switch 
Fabric 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Switch 
Fabric 

RSP0 

Switch 
Fabric 

RSP1 FIA 

FIA 

FIA 

FIA 

S
w

itch
 F

a
b

ric AS
IC 

 
 
RSP  3 Switch Fabric 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8x55G 

Egress 
Typhoon 

Ingress 
Typhoon 

Egress 
Typhoon 

100GE  
MAC/PHY 

100GE  
MAC/PHY 

100G 

100G 

100G 

100G 

MUX 
FPGA 

CPU 

ASR 9000: ͊ ͪͻ͙͔ͭͭͯͪ͊͟ ͊ͪͭ͟· 2x100G 



Typhoon 

 
 
RSP  3 Switch 
Fabric 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Switch 
Fabric 

RSP0 

Switch 
Fabric 

RSP1 FIA 

FIA 

FIA 

FIA 

S
w

itch
 F

a
b

ric AS
IC 

 
 
RSP  3 Switch Fabric 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Modular line card 

8x55G 

Typhoon 

Typhoon 

Typhoon 

Supported 
MPA 

 
1x40GE 
2x40GE 

 
2x10GE 
4x10GE 

 
20xGE 

Supported 
MPA 

 
1x40GE 
2x40GE 

 
2x10GE 
4x10GE 

 
20xGE 

CPU 

ASR 9000: ͊ ͪͻ͙͔ͭͭͯͪ͊͟ ͣͦ͒ͯ͡Έ͚ͤͦ ͊ͪͭ͟· 
MOD160 



Typhoon 

 
 
RSP  3 Switch 
Fabric 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Switch 
Fabric 

RSP0 

Switch 
Fabric 

RSP1 

FIA 

FIA 
S

w
itch

 F
a

b
ric AS

IC 
 
 
RSP  3 Switch Fabric 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Modular line card 

8x55G 

Typhoon 

Supported 
MPA 

 
1x40GE 

 
2x10GE 
4x10GE 

 
20xGE 

Supported 
MPA 

 
1x40GE 

 
2x10GE 
4x10GE 

 
20xGE 

CPU 

ASR 9000: ͊ ͪͻ͙͔ͭͭͯͪ͊͟ ͣͦ͒ͯ͡Έ͚ͤͦ ͊ͪͭ͟· 
MOD80 



˻͙͒ͤ ͔͒ͤΈ ͙͘ ͙͙͗ͤ͘ ͔ͨ͊ͭ͊͟ 

Switch 
Fabric 

Switch 
Fabric 

3x 10G 

3x10GE 
SFP + 

3x10GE 
SFP + 

Typhoon 

Typhoon 

3x 10G 

3x 10G 

3x10GE 
SFP + 

3x10GE 
SFP + 

Typhoon 

Typhoon 

3x 10G 

3x 10G 

3x10GE 
SFP + 

3x10GE 
SFP + 

Typhoon 

Typhoon 

3x 10G 

3x 10G 

3x10GE 
SFP + 

3x10GE 
SFP + 

Typhoon 

Typhoon 

3x 10G FIA 

FIA 

FIA 

FIA 

S
w

itc
h
 F

a
b

ric AS
IC 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ingress 
Typhoon 

FIA 

FIA 

FIA 

FIA 

S
w

itch
 F

a
b

ric AS
IC 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Egress 
Typhoon 

Ingress 
Typhoon 

Egress 
Typhoon 

100GE  
MAC/PHY 

100GE  
MAC/PHY 

100G 

100G 

100G 

100G 

NP ʧʨʦʠʟʚʦʜʷʪ lookup ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ 

ɺʝʩʴ ʪʨʘʬʠʢ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʤʘʪʨʠʮʫ 



MPAs 
2,4x10GE 

20xGE 
1x40GE 

SFP+  10GE 

SFP+  10GE 

SFP+  10GE 

SFP+  10GE 

Typhoon 

FIA 

FIA 

Typhoon 

S
w

itch
 F

a
b

ric AS
IC 

RP 
CPU 

ASR 9001: ͦ ͋ͦͪ͘ ͊ͪͻ͙͔ͭͭͯͪ͟·  

MPAs 
2,4x10GE 

20xGE 
1x40GE 

4x10 SFP+ 
LC 

CPU 

Internal 
EOBC 



Supported 
MPA 

 
2,4x10GE 

20xGE 
1x40GE 

Supported 
MPA 

 
2,4x10GE 

20xGE 
1x40GE 

SFP+  10GE 

SFP+  10GE 

SFP+  10GE 

SFP+  10GE 

ASR 9001: ͦ ͙͒ͤ ͔͒ͤΈ ͙͘ ͙͙͗ͤ͘ ͔ͨ͊ͭ͊͟ 

Typhoon 

FIA 

FIA 

Typhoon 

S
w

itch
 F

a
b

ric
 AS

IC 

RP 
CPU 

LC 
CPU 

Internal 
EOBC 

NP ʧʨʦʠʟʚʦʜʷʪ lookup ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ 
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ASR 9922: ͊ ͪͻ͙͔ͭͭͯͪ͊͟ ͙ͣ͊ͭͪͼ· 
 5-plane system  

 
 
RSP  3 Switch 
Fabric 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5-plane 
 

2x55˥ ͙͋ͭκͫ Ґ 
110˥ ͙͋ͭκͫ ͤ͊ ͊ͤ͊͟͡ 
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˹͔͙͔͋ͦͪͯͣ͊͟͡Ύ 
͙ͣ͊ͭͪͼ͊ 



͔́ͻ͎͙ͤͦͦ͡Ύ nV: Cluster ͙  Satellite 



Edge 

Residential Business 

Third-Party 
Services / 
Content 

Aggregation 

Access 

Core 

Converged 

Cisco  

Prime IP NGN 

SP Services / 
Content 

nV 

˩͙͒ͤ͊Ύ ͍͙ͪͭͯ͊͡Έͤ͊Ύ ͙͔ͫͫͭͣ͊. 
 

˩͙͒ͤ·͚ ͔͙ͪ͘͡ OS 
͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͼ͔ͦͫͭͤͦͫͭ͡Έ 
ͺͯͤ͟ͼ͙͚ ͍ͦ ͍͔͚ͫ ͙͔͔ͫͫͭͣ. 

 
˿ͤ ͙͔͙͔͗ͤ OPEX 

 
˻͍͙͔ͭͫͯͭͫͭ ͫͦ͗ͤ͡·ͻ 

͍ͨͪͦͭͦͦͦ͟͡ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ 
͎͔͎͊ͪ͊ͼ͙͙ ͙ ͎͙ͪ͊ͤͼ· 

 
˨  ͦ84,480 GE ͨ ͍ͦͪͭͦ ͍ 
͔͙͚͒ͤͦ ͙͔͔ͫͫͭͣ  

˴͔͊͗͒ͦ ͚͍ͯͫͭͪͦͫͭͦ 
͍ͯͨͪ͊͡Ύ͔ͭͫΎ ͔ͦͭ͒͡Έͤͦ. 

 
˿ͦ͗ͤ͡·͚ ͙͚͒͊ͤ͘ ͒͡Ύ 
͔͔ͦ͋ͫͨ;͔͙ͤΎ 

͚ͦͭ͊ͦͯͫͭͦ͘͟;͙͍͙ͦͫͭ 
 
 

˹͔ͫͭ·͍ͦ͊͟͟ ͔ͦͭ͒͡Έͤ·ͻ 
ͺͯͤ͟ͼ͙͚ ͤ͊ ͎͙ͪ͊ͤͼ͔ ͙ 

͎͔͎͊ͪ͊ͼ͙͙. 
 

˾͔͊ͪͦͤͤͤ͘͘·͚ ͔͍͙ͫͪͫͤ·͚ 
͔͎͔ͫͣͤͭ. 

 
 

˽ͦͭͤͦͫͭ͡Έ ͍ͨͦͪͭͦ 
͎͙ͦͪ͊ͤ;͔ͤ͊ ͔͙ͪ͊ͣͪ͊ͣ͘ 

΄͙͊ͫͫ. 

ɼʦ ʪʝʭʥʦʣʦʛʠʠ nV 

ASR 9000 ͫ  ͔ͭͻ͎͙͔͚ͤͦͦ͡ nV  

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʠ nV: 

http://www.vonage.com/lp/US/searchmsn/


Ethernet spoke-
and-hub     
(MC-LAG) 

L2 Ethernet Ring 
(MST/REP-AG, 
G.8032) 

IP/Service Edge  

IP/MPLS 

L3 Router dual-
homing 

˽͙͔͔͙͔ͪͣͤͤ ͍ ͔ͫͭΎͻ ͎͔͎͊ͪ͊ͼ͙͙ 

Å ˽ͪͦͭͦͦ͟͡· ͒͡Ύ ͔͔͍͙͍͙ͪͪͪͦ͊ͤ͘Ύ 
͔͍͙͍ͫͪͫͦ  όMC-LAG, VRRP, PW 
Redundancy) 

Å ˿ͦ͗ͤͦͫͭ͡Έ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͙ͫͤͻ͙ͪͦͤ͊͘ͼ͙͙ 
ͫͦͫͭͦΎ͙͚ͤ ͔ͣ͗͒ͯ ΄͙͊ͫͫ ό͒͡Ύ BNG) 

Å ˿ͦͪͦͫͭ͟Έ ͫͻ͙͙ͦ͒ͣͦͫͭ ͍͙͙͊ͫͭ͘ ͦͭ 
͙ͦ͟͡;͔͍ͫͭ͊ ͔͍͙͍ͫͪͫͦ 

Å ˻͒ͤ͊ ͙͔ͫͫͭͣ͊ ͫ ͭͦ;͙͟ ͔͙ͪͤ͘Ύ Control Plane, Active/Active 
link bundleΣ ͔ͤ ͔ͭͪ͋ͯΌͭͫΎ ͨͪͦͭͦͦ͟͡· ͙ͭͨ͊ VRRP/HSRP 

Å ˿͙ͤͻ͙ͪͦͤ͊͘ͼ͙Ύ ͫͦͫͭͦΎ͙͚ͤ ͙͔ͫͫͭͣͤ·͙ͣ ͔͍͙ͫͪ͒ͫͭ͊ͣ 
(BNG) 

Å ˿ͻ͙ͦ͒ͣͦͫͭΈ ͊͘ ͍͔ͪͣΎ ͨͦͪΎ͒͊͟ рлͣͫ ͍͔ͤ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ 
͙ͦ͟͡;͔͍ͫͭ͊ ͔͍͙͍ͫͪͫͦ 

ASR 9000 

nV 



DC aggregation 

DC Access 

VSS 
SiSi SiSi

vPC 

vPC 

DCn 

˻͋Ά͔͙͔͙͔͒ͤͤ ̇ ˻ ˨

MC-LAG 

VFI VFI 
VFI VFI 

MC-LAG 

VFI 

Active 

link Standby 

link 

VFI 
VFI 

nV Edge 
nV  Edge 

VFI 

DC1 
DC2 

nV Edge 

Active/Active per-

flow load 

balancing 

Å Active/standby MC-LAG,  ͫ ͔͔ͯ͋ͫͯͤ͒ͤͦ͟ 
͍͔ͪͣΎ ͫͻ͙͙ͦ͒ͣͦͫͭ 

Å Full mesh PW , ʜʚʘ PE ʥʘ ʛʨʘʥʠʮʝ 

ʢʘʞʜʦʛʦ ʎʆɼʘ 

Å Active/active link bundle, ʩʭʦʜʠʤʦʩʪʴ ʟʘ 

50ʤʩ 

Å ˻͒ͤ͊ ͔͊ͫͭͪͤ͊͟͡Ύ ͙͔ͫͫͭͣ͊ ͤ͊ ͎͙ͪ͊ͤͼ͔ ͎͊͗͒ͦͦ͟ 
̇˻˨͊ 




