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ʉʦʜʝʨʞʘʥʠʝ

Áʆʞʠʜʘʥʠʷ ʟʘʢʘʟʯʠʢʘ ʦʪ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʎʆɼ

Áɺʘʨʠʘʥʪ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʎʆɼ

ÁEthernet ʌʘʙʨʠʢʘExtreme ʜʣʷ ʩʝʪʠ ʎʆɼ

Áʂʦʤʧʦʥʝʥʪʳ Ethernet ʌʘʙʨʠʢʠ

Áʇʦʣʦʞʝʥʠʝ ʥʘ ʨʳʥʢʝ

Áʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ Ethernet ʌʘʙʨʠʢʠ

Áʊʠʧʦʚʳʝ ʨʝʰʝʥʠʷ ʠ ʧʨʦʝʢʪʳ ʩ Ethernet ʌʘʙʨʠʢʦʡ

Áʈʘʟʚʠʪʠʝ: Ethernet ʌʘʙʨʠʢʘïIP ʌʘʙʨʠʢʘ
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ʉʝʪʝʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʎʆɼ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ:

Áʅʘʜʸʞʥʦʩʪʴ

Áʉʦʢʨʘʱʝʥʠʝ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ

Áɺʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʝʚʦʡ ʸʤʢʦʩʪʠ

Áʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʴ

Áʕʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ

Áʃʸʛʢʦʩʪʴ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ

Áɻʦʪʦʚʥʦʩʪʴ ʢ ʥʦʚʳʤ ʩʝʨʚʠʩʘʤ
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ɺʘʨʠʘʥʪ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʎʆɼ
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Ethernet ʌʘʙʨʠʢʘ Extreme Networks

5
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Ethernet ʌʘʙʨʠʢʘ Extreme Networks ʦʙʝʩʧʝʯʠʚʘʝʪ:

Áʅʘʜʸʞʥʦʩʪʴ
ïʅʝʪ xSTP, Multipath ʘʢʪʠʚʥʳʭ ʧʫʪʝʡ, ʣʶʙʘʷ ʪʦʧʦʣʦʛʠʷ, ʧʣʦʩʢʘʷ ʩʝʪʴ ʙʝʟ ʤʘʩʪʝʨʘ

Áʉʦʢʨʘʱʝʥʠʝ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ
ïʇʦʜʜʝʨʞʢʘ ʢʦʥʚʝʨʛʝʥʮʠʠ (FC/FCoE/DCB), ʝʜʠʥʘʷ ʉʂʉ, ʤʝʥʴʰʝ: ʤʝʩʪʘ ʚ ʩʪʦʡʢʝ 
ʠ ʵʣ. ʧʠʪʘʥʠʷ

Áɺʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʝʚʦʡ ʸʤʢʦʩʪʠ
ïʊʨʠ ʫʨʦʚʥʷ ʙʘʣʘʥʩʠʨʦʚʢʠ ʪʨʘʬʠʢʘ: 1 - ECMP, 2 - Per frame trunk, 3ïL3 VRRPe

Áʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʴ
ïʆʜʥʘ ʢʦʤʘʥʜʘʜʣʷ ʥʘʩʪʨʦʡʢʠ, ʩʘʤʦʬʦʨʤʠʨʦʚʘʥʠʝ, ʝʜʠʥʳʡ Control Plane 
ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʭʦʜʠʤʦʩʪʠ ʥʘ ʚʩʝʭ ʢʦʤʤʫʪʘʪʦʨʘʭ

Áʕʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ
ïɽʜʠʥʘʷ ʢʦʥʩʦʣʴ ʫʧʨʘʚʣʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʤ ʢʦʤʤʫʪʘʪʦʨʦʤ, ʘʚʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
ʥʘʩʪʨʦʝʢ

Áʃʸʛʢʦʩʪʴ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ
ïɸʚʪʦ ʦʙʥʘʨʫʞʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʥʘʩʣʝʜʦʚʘʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʥʫʪʨʠ

VCS

Áɻʦʪʦʚʥʦʩʪʴ ʢ ʥʦʚʳʤ ʩʝʨʚʠʩʘʤ
ï SDN OF 1.3 ʛʠʙʨʠʜ. ʧʦʨʪ, REST API/NetConf/Python, ʠʥʪʝʛʨʘʮʠʷ ʩ vCenter/NSX 
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ʇʦʟʠʮʠʠ VCS ʥʘ ʨʳʥʢʝ

7

2009 ʧʝʨʚʘʷ Ethernet ʌʘʙʨʠʢʘʥʘ ʨʳʥʢʝ

2017 ~ 55% ʥʦʚʳʭ ʟʘʢʘʟʯʠʢʦʚ

ʉʘʤʘʷ ʙʦʣʴʰʘʷ ʩʜʝʣʢʘ, ɻʝʨʤʘʥʠʷ T-Systems - $4,5ʤʣʥ

ʈʦʩʩʠʷ ʢʦʤ. ʎʆɼï$2,5ʤʣʥ

ʈʦʩʩʠʷ ʛʦʩ. ɿʘʢʘʟʯʠʢ ʎʆɼ - $2.2ʤʣʥ

2010 - 2017 ~ 1850 ʎʆɼʟʘʢʘʟʯʠʢʦʚʚEMEA
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ɺʩʝʛʦ 5 ʢʦʤʧʦʥʝʥʪʦʚ Ethernet ʌʘʙʨʠʢʠ

1. RBridge (RB)ïʢʦʤʤʫʪʘʪʦʨ ʌʘʙʨʠʢʠ (RB ID ïʫʥʠʢʘʣʴʥʦ)

2. VCS ID ïʢʘʞʜʳʡ RB ʦʜʥʦʡ ʌʘʙʨʠʢʠ ʜʦʣʞʝʥ ʠʤʝʪʴ 

ʦʜʠʥʘʢʦʚʳʡ VCS ID

8

3. Fabric Portïʧʦʨʪʚʥʫʪʨʠ 
ʌʘʙʨʠʢʠ

4. Inter Switch Link (ISL) ï
ʩʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ RB ʌʘʙʨʠʢʠ

5. Edge Port ïʧʦʨʪ RB ʚ ʩʪʦʨʦʥʫ 

ʣʶʙʦʛʦ ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, 

ʢʣʘʩʩʠʯʝʩʢʠʝ IP ʧʨʦʪʦʢʦʣʳ

VCS ID 100

RB ID 2

VCS ID 100

RB ID 1

*48 RB Ȭ Ethernet ȞȪȫȺȲȴȯ



©2017 Extreme Networks, Inc.  All rights reserved

ɸʚʪʦ ʦʙʥʘʨʫʞʝʥʠʝ

9

Áʇʦʩʣʝ ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ RB: 

ïExtreme Link Discovery Protocol 

(ELDP) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʩʦʩʝʜʝʡ VCS

Áɼʣʷ ʦʙʤʝʥʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʘʪʨʠʙʫʪʦʚ ELDP:

ïExtreme ʢʦʤʤʫʪʘʪʦʨ?

ïVCS ʜʦʩʪʫʧʝʥ?

ïVCS ID ʩʦʦʪʚʝʪʩʪʚʫʝʪ?

ïɺ ʢʘʢʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʘʝʪ ʌʘʙʨʠʢʘ?

ïɿʘʧʨʦʩ ʥʘ ʌʦʨʤʠʨʦʚʘʥʠʝ ʌʘʙʨʠʢʠ
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ɹʘʣʘʥʩʠʨʦʚʢʘ ʪʨʘʬʠʢʘ ʚ ʌʘʙʨʠʢʝ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʷʭ

ɯ3: ȋȪȵȪȷȻȲȺȸȬȴȪ 
ȶȯȰȮȽ ȺȪȱȵȲɁȷɅȶȲ 
VRRPe ɂȵɈȱȪȶȲ

ʌʫʥʢʮʠʦʥʘʣ

ɯ1: șȸȴȪȮȺȸȬȪɉ 
ȫȪȵȪȷȻȲȺȸȬȴȪ ȷȪ ȽȺȸȬȷȯ 
ȪȭȺȯȭȪȼȸȬ(trunk)

3
3

%

3
3

%

3
3

% ɯ2: ECMPȶȯȰȮȽ 
ȸȴȸȷȯɁȷɅȶȲ ȼȸɁȴȪȶȲ

ȝȵȽɁɂȯȷȪ 
ȶȪȻɂȼȪȫȲȺȽȯȶȸȻȼɆ 
Ȳ ȷȪȮȯȰȷȸȻȼɆ

ȕȲȷȯȳȷȪɉ ȱȪȭȺȽȱȴȪ 
ȶȯȰȮȽ ȹȸȺȼȪȶȲ 
ȬȷȽȼȺȲ ȪȭȺȯȭȪȼȪ

ȑȪȮȯȳȻȼȬȸȬȪȷɅ ȬȻȯ 
ɇȴȬȲȬȪȵȯȷȼȷɅȯ 
ȴȪȷȪȵɅ (FSPF)

WAN

Ethernet
ʌʘʙʨʠʢʘ

ɺʳʛʦʜʳ

3
x
1
0

G
E

3
0

G
E



©2017 Extreme Networks, Inc.  All rights reserved

ñPer frameò trunk Extreme VCS 

160 Gbps

~50 Gbps

Extreme ISL Trunk (ʜʦ 16 ʧʦʨʪʦʚ)

802.3ad Trunk (ʜʦ 8 ʧʦʨʪʦʚ)

Per Frame trunk ʥʘL1

Per Flow trunk ʥʘ L2

11

Áʅʝ ʪʨʝʙʫʝʪ ʥʘʩʪʨʦʡʢʠ

Áɼʦʩʪʘʪʦʯʥʦ ʬʠʟʠʯʝʩʢʦʛʦ 

ʧʦʜʢʣʶʯʝʥʠʷ10GE/40GE

Áʇʦʪʦʢ flow ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʚʩʝʤ ʧʦʨʪʘʤ ʚ ʨʝʞʠʤʝ 

per frame

Áɸʧʧʘʨʘʪʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʥʘ 

Extreme ASIC
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ɸʚʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʛʨʝʛʘʪʦʚ ʚ ʌʘʙʨʠʢʝ

12

Åʅʘʩʪʨʦʡʢʘ ʦʙʳʯʥʦʛʦ LAG ʜʣʷ ʜʚʫʭ ʢʦʤ-ʚ
ʉʧʠʩʦʢ ʢʦʤʘʥʜ ʜʣʷ ʢʦʤ-ʘ
Å configure terminal
Å interface port - channel 1
Å switchport
Å switchport mode trunk
Å switchport trunk allowed vlan all
Å qos flowcontrol tx on rx on
Å mtu 9028
Å no shutdown
Å interface tengigabitethernet 1/0/5
Å channel - group 1 mode active type standard
Å no shutdown
Å interface tengigabitethernet 1/0/6
Å channel - group 1 mode active type standard
Å no shutdown
Å exit
ʇʦʚʪʦʨʠʪʴ ʩʧʠʩʦʢ ʢʦʤʘʥʜ ʥʘ ʚʪʦʨʦʤ ʢʦʤ-ʝ

ɺʩʝʛʦ: 30 ʢʦʤʘʥʜ

ÅʅʘʩʪʨʦʡʢʘISL Trunk (ʜʦ16 ʧʦʨʪʦʚ) ʥʘ ʦʙʦʠʭ RB

ʥʝ ʪʨʝʙʫʝʪ ʢʦʥʬʠʛʫʨʘʮʠʠ
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Fabric Shortest Path First (FSPF) ʧʨʦʪʦʢʦʣʜʣʷ ECMP 

RB1 RB2 RB3 RB4

RB5 RB6

ʉʦ ʩʪʦʨʦʥʳ RB3

ȴ RB ȒȻȿ. ȲȷȼȯȺȾȯȳȻ

RB1 te 3/0/1, te 3/0/3

RB2 te 3/0/1, te 3/0/3

RB4 te 3/0/1, te 3/0/3

RB5 te 3/0/1

RB6 te 3/0/3

13

Áɺʥʫʪʨʠ VCS ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʪʦʢʦʣ 
FSPF ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʤʝʞʥʦʩʪʠ 
ʤʝʞʜʫ RB

Áʉʭʦʞ ʩ SPF ʚ OSPF L3

ïFSPF ʘʜʘʧʪʠʨʦʚʘʥ ʜʣʷ L2 TRILL ʩʝʪʝʡ

Áʄʘʢʩʠʤʫʤ 16 L2 ECMP ʧʫʪʝʡ ʤʝʞʜʫ 
ʢʦʥʝʯʥʳʤʠ RB

Áɹʘʣʘʥʩʠʨʦʚʢʘ ʧʦ flow hash based

Áɺ ʨʘʩʯʸʪʝ ʤʘʨʰʨʫʪʘ ʟʘ çʩʪʦʠʤʦʩʪʴ» 
ʙʝʨʸʪʩʷ ʪʦʣʴʢʦ çʢʦʣʠʯʝʩʪʚʦ ʭʦʧʦʚ»  
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L2 multi pathing (ECMP)

14
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ʅʘʩʪʨʦʡʢʘ ʌʘʙʨʠʢʠ ʜʣʷ 10 ʢʦʤʤʫʪʘʪʦʨʦʚ

Åʌʘʙʨʠʢʘ ʢʦʥʢʫʨʝʥʪʘʩ 10 ʢʦʤ-ʤʠ:
Step 1: Create two port channels between a pair of Nexus
Step 2: Activate Virtual Port Channel (vPC) between them
Step 3: Activate Fabric Path on the vPC pair
Step 4: Activate vPC+ in the pair (~7 commands per switch)
[é]
Step 19: Configure MAC learning mode for Fabric Path VLAN
Step 20: Activate Fabric Path in the defined port channel
Step 21: Repeat the previous 20 steps for the four other vPC+ 
pairs
[é]
Step 101: Configure two portchannels between each edge vPC 
pair and the core vPC pair
[é]
Step 106: Activate Fabric Path on the eight defined portchannels
[é]
Step 114: On each Nexus 7000 in the core vPC, define eight 
portchannels
[é]

ÅVCS, 10 x ʢʦʤʤʫʪʘʪʦʨʦʚ:

Step 1: ɺʢʣʶʯʠʪʴ ʢʦʤʤʫʪʘʪʦʨ

Step 2: ʅʘʩʪʨʦʠʪʴ RB ID ʠ VCS 
ID ʦʜʥʦʡ ʢʦʤʘʥʜʦʡ

Step 3: ʇʦʜʢʣʶʯʠʪʴ ʢʘʙʝʣʠ

ʕʪʦ ʚʩʝ!
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çɺʠʨʪʫʘʣʴʥʘʷ ʌʘʙʨʠʢʘè ʚʥʫʪʨʠ VCS

Áɺʳʜʝʣʝʥʠʝ ʣʦʛʠʯʝʩʢʠʭ 
ʬʘʙʨʠʢ ʜʣʷ ʢʘʞʜʦʛʦ 
ʪʝʥʘʥʪʘ 

Áʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʦʜʥʦʡ ʌʘʙʨʠʢʠ

Áʅʘ ʦʩʥʦʚʝ TRILL Fine-
Grained Labels (IETF draft)

Áʇʝʨʝʠʩʧʦʣʴʟʦʚʘʥʠʝ VLAN

Áʇʦʜʜʝʨʞʢʘ ʜʦ 8000 VCS 
ʚʠʨʪʫʘʣʴʥʳʭ ʌʘʙʨʠʢʚ 
ʨʘʤʢʘʭ ʦʜʥʦʡ

1

6

Customer A

Customer B

Customer A

Customer B

VLAN10            Virtual Fabric 5000

VLAN10              Virtual Fabric 5001

Ethernet ʌʘʙʨʠʢʘ



©2017 Extreme Networks, Inc.  All rights reserved

ʇʦʜʜʝʨʞʢʘ VxLAN ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ L2 ʤʝʞʜʫ VCS

17

Áʀʩʧʦʣʴʟʦʚʘʥʠʝ VxLAN ʤʝʞʜʫ VCS:

ïʈʘʩʰʠʨʝʥʠʝ L2 ʜʦʤʝʥʘ ʧʦʚʝʨʭ IP ïDCI;

ïʉʥʠʤʘʝʪ ʦʛʨʘʥʠʯʝʥʠʷ 802.1Q VLAN;

ïʅʝ ʪʨʝʙʫʝʪ NSX/Multicast ʜʣC̫ontrol Plane;

ïʅʝ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʩʪʦʷʥʠʷ;

ïɼʦʩʪʘʪʦʯʥʦ IP L3 ʜʦʩʪʠʞʠʤʦʩʪʠ ʤʝʞʜʫ ʎʆɼ; 

ïʄʥʦʛʦ ʩʘʡʪʦʚʘʷ ʪʦʧʦʣʦʛʠʷ;

ïʇʦʜʜʝʨʞʢʘ BFD.
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Ethernet ʌʘʙʨʠʢʘ Ethernet ʌʘʙʨʠʢʘ

Data Center Interconnect (DCI) - L2 ʧʦʚʝʨʭ IP

18

SPINE

LEAF

VDX 6940/6740

SPINE

LEAF

VDX VDX VDX VDX VDX VDX

VDX 6940/6740
VDX 6940/6740 VDX 6940/6740

L3 ʢʘʥʘʣ

VxLAN ʊʫʥʥʝʣʴ

L3

L2

L3

L2

WAN IP/MPLS/L3
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ʉʍɼAuto-QoS ʜʣʷ ʪʨʘʬʠʢʘ ʩʠʩʪʝʤ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ

Åɺ ʢʦʥʚʝʨʛʝʥʪʥʳʡ ʩʝʪʷʭ ʥʘ 
ʪʨʘʬʠʢ ʉʍɼ ʤʦʞʝʪ ʚʣʠʷʪʴ 
ʪʨʘʬʠʢ ʧʨʠʣʦʞʝʥʠʡ

Åʉʍɼ Auto QoS ʠʩʧʦʣʴʟʫʝʪ 
ʦʜʥʫ ʢʦʤʘʥʜʫ ʜʣʷ 
ʧʨʠʦʨʠʪʝʟʘʮʠʠ ʪʨʘʬʠʢʘ 
ʢʣʘʩʩʘ ʉʍɼ.

Åɺʩʝ ʢʦʤʤ-ʳ ʚ ʌʘʙʨʠʢʝ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʧʨʠʦʨʠʪʝʟʠʨʫʶʪ ʉʍɼʪʨʘʬʬʠʢ 
ʧʦ ʩʨʘʚ. ʩ ʜʨʫʛʠʤʠ

Åʀʩʢʣʶʯʘʝʪ ʢʦʤʧʣʝʢʩʥʳʝ 
ʥʘʩʪʨʦʡʢʠ QoS ʧʦʣʠʪʠʢ ʚ ʩʝʪʠ

țȼȸȳȴȲ Ȼ țȯȺȬȯȺȪ
țȼȸȳȴȲ Ȼ țȟȎ

iSCSI FCoE NAS

ȍȵȪȬȷɅȳ ȹȺȲȸȺȲȼȯȼ: FCoE, iSCSI

țȺȯȮȷȲȳ ȹȺȲȸȺȲȼȯȼ: NAS

ȎȺȽȭȲȯ ȹȺȲȸȺȲȼȯȼɅ: Best Effort

Ethernet ʌʘʙʨʠʢʘ
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1 GbE/10 GbE/10 GBASE-T/4x40GE 

ʂʦʤʧʦʥʝʥʪʳ Ethernet ʌʘʙʨʠʢʠ Extreme VCS

10 GbE/40 GbE/12x100 GbE 10 GbE/10 GBASE-T/40 GbE/100 GbE

VDX 6940-36Q

VDX 6940-144S

VDX 6740

VDX 6740T

VDX 6740T-1G

VDX 8770-4 VDX 8770-8

ʇʦʨʪʬʦʣʠʦ ʢʦʤʤʫʪʘʪʦʨʦʚ VDX
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ʊʠʧʦʚʦʡ ʧʨʠʤʝʨ ʧʨʦʝʢʪʘ Ethernet ʌʘʙʨʠʢʠ
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ʊʠʧʦʚʦʡ ʧʨʠʤʝʨ ʢʦʥʚʝʨʛʝʥʪʥʦʛʦ FC/FCoE ʧʨʦʝʢʪʘ


