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Huawei CloudEngine series switches — high-performance cloud
switches designed for next-generation data centers and high-end
campus networks — support arich variety of service features.

Flagship core switches High-performance TOR switches

CE6850-48T4Q-El

CE6850-48S54Q-EI

CE5850-48T4S2Q-El

CE12812 CE12808 CE12804

Data center core switch — CloudEngine 12800 series
Data center TOR switch — CloudEngine 6800/5800 series
Mature and stable software platform — VRPS8

HUAWEI TECHNOLOGIES CO., LTD. Huawei Proprietary - Restricted Distribution ~ Page 2 gg HUAWEI



CloudEngine 12800 Series

— Core switches for data center and high-end campus networks
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The Highest Performance in the World

CloudEngine 12800 Average
Line card
capability 1 Tbps , 480 Gbps
BT times
' 24*40 GE/96*10 GE line card, forwarding at line-speed
Switching
capacity
= Sl W08 48 Tbhps o 18 Thps
= - X Se e X Multilevel switeh fabri | m—
CE12812 CE12808 CE12804 ulti-level switch fabric, supports large capacity and future
CloudEngine 12800 Series FE—RE— I expansion
o Slot
8*100 GE linecard - bandw'qth
| 2 Tbps imes 500 Gbps

24*40 GE/96*10 GE

| (breakout) line card

B tm-mﬁfﬂ—’[ snra } Orthogonal architecture, provides high speed and can be

upgraded to 4Tbps in the future

| Industry-leading scalable fabric, a stable network platform sustaining 10 years of evolution
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Comparison with Mainstream Vendors

System switching
capacity

Per slot bandwidth
(unidirectional)

10 GE port density
(line speed) =

40 GE port density

100 GE port density (line speed)

(line speed)

Huawei
CE12808

Cisco
N7010

Juniper
QFX3008

HP S12508

Comparison of Eight-Slot Data Center Core Switches from Mainstream Vendors
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CE12800 Test Report from Miercom

Figure 1: Huawel CE12800 Throughput Tests

Miercom -
Key findings and conclusions:

« Huawei CloudEngine 12812 proved full line rate throughput a'
2 Tbps per line card without loss using traffic pairs on the
same line card as well as traversing cards

« CE12800 is a high performance, scalable core switch
supporting up to 1152*10GbE or 288*40GbE port connections}
up to 47.52 Thps of line rate traffic and 28,800 Mpps
forwarding rate

« Ultra low latency of 2-5 usec and low jitter even during high
volume traffic tests and regardless of frame size

Max
Latency 7 327 3.3 351 3.55 3.82

128 2
Min
Latency 167 181 178 197 213 18 219 180 243
M . Avg 196 234 24 242 2.48 25 25 256 297
atency

Source: Miercom, June 2012
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World’s Highest Switching Capacity:
The CE12800 Series

Switching 16 18.7T
capacity
Number of line a 8 12 16
card slots
P S 2 T (unidirectional), scalable to 4 T in the future (unidirectional) 550 G
bandwidth ’
Card Line type 24*40 GE/96*10 GE, 48/24*10 GE, 8*100 GE (2013Q2), all are line-speed cards. 48*10 GE
SyStem power o\ 5 + 2 backup) 10800 W (4 + 4 backup) 16200 W (6 +6 backup) 15000 W (4 +4 backup)
configuration
BimEnsis 442 x 813 x 486 442 x 813 x 753 442 x 813 x 975
(WX D x H) 442 x 969 x 486 (including cabling rack and 442 x 969 x 753 (including cabling rack 442 x 969 x 975 (including cabling rack 439 x 841 x 1105 (25RU)
ejector lever) and ejector lever) and ejector lever)
System power ;5550 vac 110/220VAC
supply
192*10 GE 384*10 GE 576*10 GE 768*10 GE
Port density 96*40 GE/384*10 GE 192*40 GE/768*10 GE 288*40 GE/1152*10 GE 96*40 GE
32*100 GE 64*100 GE 96*100 GE 32*100 GE
Buffer capacity Average 100 ms/port (10 GE, 40 GE, and 100 GE have super large buffer.) 14 ms/port

The CE12800 switches are high-performance core switches designed for data center networks and high-end campus

networks. The CE12800 has the highest switching capacity in the industry and super high-density line speed cards that
can meet network needs in long term.
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High-Performance SFU

Huawei CISCO HP
civggﬁz'yng 2 T/slot 550 G/slot | 320G/slot
comparison (Scalable

DEO1SFU12C — Independent SFU for CE12812 (unidirectional) | to 4T/slot)

HUAWEI TECHNOLOGIES CO., LTD.

DEO1SFU04C — Independent SFU for CE12804

SFU

B All CloudEngine 12800 switches have independent SFUs.

B Support a maximum of six SFUs. (N +M backup)

B For high speed 10 GE and 40 GE cards, five SFUs can provide
line-speed switching.

v
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High-Performance MPU and CMU

B MPUA is the MPU for all CloudEngine 12800 switches.
B Functions:

B Control and management of system plane

B Processing of routing protocol packets

B Control, maintenance, and exchanging of information

= e between SFUs and LPUs cards

?:"5:"‘%?%{ : : L J : 3 o ; B Management and maintenance according to instructions

e

from users

CMUA

B CMUA is the CMU for all CloudEngine 12800 switches.
B Functions:

B Collects real-time information about device operation and
exchanges data with the management system through high
speed channels

B Provides an independent out-of-band monitoring plane

B Realizes remote powering on of cards, hardware upgrades,
monitoring of temperature, voltage, power, facility management,
and fault diagnosis
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High-Density 24*40 GE/96*10 G Cards

g}{%‘;ﬁ l 96*10 GE

1:4 breakout

Highlights:

Provides high- MPLS VPN 12 G large buffer for each card (100 ms 20 _
density 10 GE ports per port) 5 mHuawel
in data centers or | CISCO
TRILL: 512 nodes, 32 Flex Port: Each 40 GE port can be used -
campus networks _ 10 - aHP
equal-cost links. as four 10 GE ports.
MAC: 216 K Green Port: 3.9 W power consumption for 5

0

each port (15.7 W for each 40 GE port)

line speed 40GE port density
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High-Density 48*10 GE & 24*10 GE Cards

48*10 GE card

Provides high- MPLS VPN
density 10 GE
ports in data
centers or campus
networks.

TRILL: 512 nodes,
32 equal-cost links.

MAC: 216 K

HUAWEI TECHNOLOGIES CO., LTD.

6 G/3 G large buffer for each 50
card (100 ms per port) 40 4
Flex Port: Each 10 GE port can 30

be used as GE port

Green Port:5.5 W power

20

consumption for each 10 GE

port

Huawei Proprietary - Restricted Distribution

24*10 GE card

W Huawel
BCISCO
BHP

line speed 10GE port density
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Flex Port, be Applicable for Different Scenario

40GE Flex Port

SFP-T(RJ45)
GE Electrics

SFP
GE Optics
Connection

10GBase-CR
Copper; Low

cost connection
in 10m distance

N

SFP+ ,
10GE Optics
Connection

>

QSFP+ ,
150m,10Km
connection

10GBase-CR4

Connection in 5m
distance

~

p
Optics and copper

1 to 4 breakout,

connect with 10GE ports

HUAWEI TECHNOLOGIES CO., LTD.
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http://www.google.com.hk/imgres?imgurl=http://www.telephonesonline.com.au/images/P/SFP-T-C_500x500px_low-res.jpg&imgrefurl=http://www.telephonesonline.com.au/cordless-wireless/1000base-t-sfp-copper-100-metres-compatible-with-cisco-glc-t.html&usg=__yf9tW-bw4xJHpTTIQBY4M-LkvnU=&h=500&w=500&sz=18&hl=zh-CN&start=2&zoom=1&tbnid=L3fxLCqlGtDvLM:&tbnh=130&tbnw=130&ei=fjasULbfM6LGmQX0yoCgBA&prev=/search?q=SFP-T&hl=zh-CN&newwindow=1&safe=strict&sa=X&tbo=d&site=webhp&tbm=isch&itbs=1
http://www.google.com.hk/imgres?imgurl=http://www.turtleconsulting.com/blog/wp-content/uploads/2011/01/TSC0507-QSFP-Plus-Passive.jpg&imgrefurl=http://www.turtleconsulting.com/blog/siemons-qsfp-highspeed-passive-copper-interconnect-products-pass-infiniband-testing/&usg=__LNZR637Ef-NouxecQnYVJ0shwdM=&h=2000&w=3008&sz=715&hl=zh-CN&start=20&zoom=1&tbnid=XtNKmFHjjEfI7M:&tbnh=100&tbnw=150&ei=oTisUKCOBqX2mAXCjoDQCQ&prev=/search?q=QSFP+&hl=zh-CN&newwindow=1&safe=strict&sa=G&tbo=d&site=webhp&tbm=isch&itbs=1
http://www.google.com.hk/imgres?imgurl=http://www.lightwavelink.com.tw/admins/upfile/prodects/pic/2012-06-07-09-27-54nZ5sbNVmjVs2.jpg&imgrefurl=http://www.lightwavelink.com.tw/productsinfo/en/55.shtml&usg=__Nd2TSa8XjshrqjrdiU7ZhhVsrhg=&h=725&w=800&sz=23&hl=zh-CN&start=30&zoom=1&tbnid=wHNStNdUtdHxQM:&tbnh=130&tbnw=143&ei=1jisULf5NOL2mAWx14GgBw&prev=/search?q=QSFP+&start=20&hl=zh-CN&newwindow=1&safe=strict&sa=N&tbo=d&site=webhp&tbm=isch&itbs=1
http://www.google.com.hk/imgres?imgurl=http://www.zyxel.cn/upload/images/product/sfp-sx_250x250.jpg&imgrefurl=http://www.zyxel.cn/web/product_family_detail.php?PC1indexflag=20040520161143&CategoryGroupNo=0C1DF597-758F-462A-B3D5-5E04A37ED843&usg=__BkEn9NXW5QGocY5HeeXcP6x19-E=&h=250&w=250&sz=5&hl=zh-CN&start=2&zoom=1&tbnid=yTXQx8gMW8-LMM:&tbnh=111&tbnw=111&ei=mzasUKChE4TkmAXK6IGgCQ&prev=/search?q=SFP&hl=zh-CN&newwindow=1&safe=strict&sa=G&tbo=d&site=webhp&tbm=isch&itbs=1

High-Performance Line Card: CE12800
f.

The use of latest generation of ASIC and 45 nm
processing technique reduces power consumption.

240 Gbps per PP, 1/2/4 ASICs per card
48*10 GE, 24*40 GE, high density

__________________________

Line card

Aalrialy

5

gh integration

Fabric

B ntegration of PP and TM provides unified service processing,
buffering, and uplink and downlink switching, greatly reducing
packet loss caused by performance bottlenecks.

B A single PP can complete service processing, effectively
solving problems of inter-chip service processing.

WW

Large buffer

5

High-integration and high-performance line cards

have significant advantages in service processing,

_ _ _ B The largest buffer in the industry, 100 ms buffer for 10 GE /
forwarding, buffering, and power consumption. 40 GE / 100 GE ports
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2 Ms Super Low Forwarding Latency on CE12800

Figure 3: CE12800 with L24LQ (40GbE) Latency vs. Frame Size

L1
; &
\
€
€
} |
£
£
L
W

——Max Latency ——MinLatency A org Labery

5 128 256 512 1024
Source: Miercom, June 2012

Legend
64 128 255 512 1024 1280 1518 2176
Max Latency 2.18 285 274 3.07 3.27 335 3.51 355
Min Latency 1.67 1.81 179 1.77 213 1.85 219 199
Avg Latency 1.96 234 232 242 248 250 2.50 2.56

m In store-and-forward mode, the latency on a 40 GE port is 2.45 Js, on a 10 GE port is 3.09us.

m The average latency for similar switches from other vendors is about 10 us in the case of 9216-
byte packet forwarding. The excellent design of CE12800 reduces the number to 3 ps.
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Smooth Evolutionto 100 T

Same chassis

Specifications in 2012 IR picittorm Specifications in 2015

* Uniform system power

Switching capacity: 48 T configuration Switching capacity: 115 T
Line card capacity: 1 T * Uniform heat dissipation Line card capacity: 4 T
Per slot bandwidth: 2 T module | Per slot bandwidth: 4.8 T
J J

O High specifications: 2 T bandwidth per slot and No. 1 10 GE/40 GE port density in the industry meet the
development needs of large capacity data centers.

O Smooth evolution: 25 G Serdes was reserved in the system, which helps realize smooth upgrade to 4 T
(40 * 100 GE) card in the future.
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Advanced Architecture for High Performance

Industry-grade 1 Uniform and systematic Switching
reliability device design architecture

Hot backup for all components e e Orthogonal architecture

Reliable dual-channel power
supply

L ° Non-blocking CLOS architecture

Control, monitoring, and data planes ° 0 Dynamic distributed buffer
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Uniform and Systematic Device Design

Uniform fan tray

CcmMu

Main processing unit

Service card

Power entry module

Power module

Uniform CMU
: CMU
Uniform MPU
MPU
LPU
Uniform PEM
LPU
PM
Uniform PM )
Uniform PEM
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Industry-Grade Reliability — Hot backup for All

CMUs: 1 +1 Sy
hot backu ey — SN+

: L hot backup
MPUs: 1 +1 backup of the Fan tray:1 +1
hot backup HOt hot backup

system

Dual fans: 1 +

Power supply: 1 hot backup

N + M hot
backup
; o e e e h_ _s _____________________________________________________ \\
in the
'Hot bac up !
Master CMU Slave CMU Maslt_ePrLr{/IPU MM Master MPU Slave MPU Line card cMmuU LPU SFU1 = SFUG
SFU Peripheral devices SFU
| | | | | | | | | I |
Double CAN MonitorBus Double GE management bus Multi-link high-speed data bus
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Industry-Grade Reliability — Dual Power Inputs

icient and reliable power
supply architecture

F,
s

B Dual power inputs, N + M backup (CE12812/12808/12804 can
support a maximum of 12/8/4 PMs respectively)

B Dynamic dormancy improves the power conversion rate by
increasing the load rate of non-dormant PMs.

ighly efficient new - /

generation PM /

B Power conversion rate = 96%. Power conversion loss is greatly
reduced.

B Wide voltage range: 90 to 290 VAC. Power fluctuation is greatly
alleviated.

B Automatic power distribution avoids power loss caused by even
power load on some PMs.

B Smart management realizes remote management, dormancy
control, and realtime power consumption detection to reduce
power consumption.

v
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Industry-Grade Reliability — Independent Planes

Control engine
Service layer software
NMS
C on t ro I p I ane Management layer software Control layer software
Master MPU
Communication module
x
TR —— , —— - | \
1 1
| o .
rLine card| Line card control module o |
{ ! c_% | Switching
1 1 o
plane
: : Physical Service f‘% I
Data P lane : ' interface processing o
e module module <
1
: i gﬂ System
! ! Line card Line card = I clock
! ! monitoring PM @) module
1 1
-=- _t_ _‘_ module L
Monitoring plane CMU

Separate control plane, data plane, and monitoring plane improve system reliability and ensure service

continuity.
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————»

Independent Out-Band Monitoring Management

ghly reliable out-band monitoring plane

NMS S Facility management
system of data center
s B Creative monitoring management architecture: The out-band
’ lea E:;jr management and monitoring plane is independent of service
MPU DCMI and control planes. It can report device status and fault
rectification independently, providing real zero touch
maintenance and management.
EEESSE e |
I = | ™ Highly reliable monitoring architecture: 1 + 1 backup of CMUs, 1
E E E E I CMU EA I + 1 backup of double CAN monitor buses.
- — 0 n 1 U I ®m Remote management: Comprehensive remote monitoring
I l realizes remote card power on and off, device reset, firmware
N = I upgrade, temperature/voltage/power monitoring, and fault
B - - _ ! detection.
_.g g ‘g 9 % 9 % g § § é = : B Standards compliance: the first switch in the industry that
20 § ® § ? =a|| || & s ||z I complies with data center DCM1.0 and IPM2.9 management
3 @ @ 3 I regulations.
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Full Orthogonal Architecture for High Bandwidth,
FIeX|b|I|ty and Expansmn

Backplane
cabling

VS

= e e e e e o e e e e e e —

L I 4
N e e e = = = - ——

Traditional architecture Orthogonal architecture

Excellent full orthogonal architecture

« In core switches, cable connection between line cards and switching fabrics is an important factor affecting slot bandwidth. The longer the
backplane cable and its speed, the greater the loss.

« The orthogonal architecture of CE12800 removes the need for backplane cables, which greatly improves the system bandwidth and
enhances its evolutionary capability.
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Non-Blocking CLOS Switching Architecture
® :arp(:ﬁitfég\l:(raLCLOS non-blocking switching

B Cell switching improves large-packet

—>W 1/3 W 1313173 W_, forwarding efficiency.
A 1/31/3 A FLEASE—> B Perfect VoQ mechanism prevents packet

: loss due to congestion.

W -'a 3 W

A 'A A
1/3
1/3
g U3

ava avVa V . . n—

—'"“ 1j3 .A“ ”A« Dynamic routing and distributed
1/3 4

arbitration

B Dynamic routing is not affected by traffic model
and avoids unbalanced traffic distribution
caused by static routing based on hash

B CLOS dynamic routing supports
non-blocking switching, provides
higher reliability and unlimited

B CLOS static routing has low
switching fabric utilization and does

not support non-blocking switching. 9 algorithms.
scalability. o o
B Distributed arbitration prevents packets loss
during active/standby switchover in central
arbitration.
Blocking Non-blocking
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Advantages of Dynamic CLOS over Static CLOS

Individual route selection causes
congestion, leading to low link
utilization.

Unified route scheduling ensures order
and high link utilization.

HUAWEI TECHNOLOGIES CO., LTD.

Static CLOS Switch Fabric

Dynamic CLOS Switch Fabric

Mechanism

Route selection among Higig links (four
Serdes Trunks) based on hash
algorithms, packet switching.

Route selection is based on arbitration,
cell switching.

Fairness of packet
scheduling

HOL blocking may cause packet loss in
the downlink interface card.

VoQ eliminates HOL blocking. Routing
based on arbitration avoids packet loss.

Relevance to traffic
model

Hash algorithms are based on the
source and destination addresses. The
hash result is closely related to the traffic
model.

Route selection based on arbitration
ensures balanced use of links.

Traffic capability

Restricted by Higig link rate. Maximum
rate is 40GE.

The packets are transformed into cells,
which are distributed to all Serdes. The
traffic rate depends on the rate of a port.

Fault tolerance
capability

Based on Higig, the breakdown of some
Serdes in the Higig may lead to the
disconnection of the whole Higig link. The
fault rate is four times higher than for
dynamic routing.

Based on Serdes, with a low fault rate.

Link utilization

Route selection based on Hash
algorithms may cause unbalanced loads
on links: some links are heavily
congested whereas others are idle.

Route selection based on arbitration
realizes 100% link utilization.

Summary

Applicable only to small-scale and
lightly loading networks due to many
drawbacks.

High quality switching fabric that can
be deployed at data centers and high-
end campus network.

Huawei Proprietary - Restricted Distribution
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Dynamic Distributed Buffer for Non-blocking

Per port buffer Ingress distributed buffer 1st second 2nd second
Ingress Egress Ingress Egress Ingress Egress Ingress Egress
port port port port port port port port

-

— \~__ — o/ = /=

1 ' 8 ‘ | 8
— - — — e — i
f T
| L]
'

=g == == —= Ej:" == &7 =
LPU1 LPU2

INgIEss el e b:;‘;zrl,errg)lélgates SAUEF (e Ol & On-demand buffer allocation, dynamic adjustion

Data streams 8 Buffer
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Virtualized Fabric: VS & CSS Reduce Investment

Network Virtualization

V'S (Virtual System) CSS (Cluster Switch System) Lower CAPEX
CE12800 B VS: Fewer devices, higher utilization
B CSS: 100% bandwidth utilization
Lower OPEX
CE6800/CE B VS: Fewer physical nodes to maintain
5800
B CSS: simpler network management

CE12800

Combine CSS & VS to
manage switches more
flexibly

Secure, Reliable Network

B Network Resource Virtualization:

- VS supports up to T R — B VS: network and faults isolation

B CSS: loop-free reliable network
- CSS supports 2 chassis in one cluster, scalable to 4 (Q2, 2013)
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VS Reduces Required Investment

One core device for Multi-zone/multi-tenant Integrated aggregation
campus and DC and core layer

f:ﬁ:l

Edge

=
W

DC Campus

Lower CAPEX Lower OPEX Secure Network
® 1:8 virtualization reduces hardware cost. - d'\tﬂa::ilzt:lglsetéorg?jil(t:znag\fvsersr::z;esspnystligil B Network is divided into multiple zones to
B On-demand resource allocation improves ; P R enhance security.
: S B Save physical space. B Faults on one VS does not affect other
device utilization. " .
B Reduce physical nodes to maintain. V/Ss.
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VS: Independent Virtual Systems

) [ &GP | Independent Control
B e - — & Forwarding
L9 9

VS 2
Configuration file

8-
==
- -

!
@

W

o

Multi-core multi-process VRP8

) VS Components

@ System Resource Allocation 9 Independent VS Operation

B Virtual control and service plane B Per VS physical card and interface B Independent configuration, management,

B Virtual forwarding plane allocation and maintenance

B Virtual management plane B Per VS system resource B Independent protocol processing
specifications

B |solation from other VSs
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VS: Flexible Resource Allocation

Per-port group allocation « Per-port group allocation
24*40 G
ASIC 1 I ASIC i l B A group of ports are allocated to one VS.
B The VS exclusively uses system service
specifications.
ASIC I Asic4 | ,
- —— - B A VS can enable all services.

Per-port allocation .
P @ Per-port allocation

24*40 G
Any port can be allocated to any VS.

n
ASIC 1 ASIC
i_._ _.'J H -J B VSes share system service specifications, and

some features can only be enabled in one VS.

ASIC i | ASIC zll l B Some services (multicast, MPLS, and TRILL)

can only be enabled in one VS.

mVS1l mVvS2 VS3 V&4
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CSS & 1Stack Simplify Network Topology & Mgmt.

Simplify O&M and reduce OPEX

B Fewer network nodes are deployed, simplifying network
management.

B Master switch synchronizes configuration file to other member
switches, simplifying device operation and configuration.

Improve bandwidth efficiency and reduce CAPEX

B Ring protection protocols such as MSTP are not required, and
no link needs to be blocked.

B 100% of bandwidth is used. (Only 50% of bandwidth is used on
an STP network).

Build a highly reliable loop-free network

B CSS, iStack, and Eth-Trunk build a loop-free network.
B The convergence time is much shorter than STP.
B The system is still running when a single device fails.

N e e e e e e e e e e e e =

Network topology

Network topology
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Flexible CSS & iStack Deployment

Inter-rack/building stack

Intra-rack stack

Site 1 El\ 2
@' Single hop 80km

Site 2 @l Inter-city stack

.............. City A

City B

CSS Stack Capacity Long-Distance Stack Preferred Local Forwarding

B Load balance traffic among links of

B 2 CE12800 switches in a stack, scalable to B Dedicated stacking cables or common
4(Q2, 2013) fibers for stacking

B Stacking with line cards_ interfaces, up to B Single-hop distance of 80 km (10 GE

640 Gbps stack bandwidth (16*40 GE), SFP+) when using fibers for stacking

scalable to 1600 Gbps(16*100 GE)
) . B Applicable to various scenarios
B Upto 16 CE6800 switches in a stack

HUAWEI TECHNOLOGIES CO., LTD. Huawei Proprietary - Restricted Distribution
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B Prefers local paths for forwarding

B Improve bandwidth efficiency
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TRILL Builds Next-Generation Data Center

35

A SENN

L3

L2

)3 B@
Bnn e

Traditional DC network architecture

B Use STP to build a loop-free network: low
bandwidth efficiency

B VMs cannot migrate across a Layer 3 network:

deployment restricted

V4

L2

TRILL Bridge
New DC network architecture

B Use TRILL to build a large Layer 2 network: allows VM
migration in a wide range

B Supports a maximum of 32 equal-cost links: scalable
network

Standard IETF TRILL protocol, L2 interconnection between multi-vendor devices

HUAWEI TECHNOLOGIES CO., LTD.
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Benefits of TRILL-based Large L2 Network

cervice A m;_ E== s Efficient, Reliable Forwarding

j ] j 'j '] 1 ;l'“zj' j j B Data traffic is forwarded along the shortest path through SPF.
B ECMP realizes fast forwarding over multiple equal-cost links.
Equipment room 1 Equipment room 2 . . . . .
B Real-time detection of link/node failures achieves sub-second

EI El EI EI EI EI convergence upon topology changes.

@@ECW jjjﬁ]
L Flexible Service Deployment

El EI El EI El EI B VMs can migrate free_Iy in a large L2 network, making service

Equipment room 3 Equipment room N deployment more flexible.
B A logical network supports 4 K tenants and allows network
resources to be allocated on demand.

B Unicast and multicast services are controlled by a single
protocol, which is easy to configure.

Service B
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Next-Generation Core Switch—CloudEngine 12800
o Next-Generation Core Engine to Provide the Highest Performance in the World
o Advanced Architecture to Enhance Efficiency and Reliability

o Comprehensive Virtualization Capabilities to Support Flexible Deployment

o Innovative Energy Saving Technologies to Buil
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Innovative Energy-Saving Technology
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Lowest Power Consumption per 10GE Port

()

PHY

i
M

PHY

3
23
PH %—%

PHY , 9

Fabric

!

Key findings and conclusions:

« Highly reliable Core Data Center Switch with hot swappable
components including line cards, power supplies, cooling
fans and redundant processing modules

« CE12800 is highly energy efficient with power consumption
50% better than the industry average for core switches

Figure 4: CE12800 Power Efficiency vs
Industry Average per 10GbE Port

10.3

-
(=}

Watts/10GLE Port
a2 @
a o

X
=1

i [mmw

0.0
Source: Miercom, June 2012 @"Enl“in

HUAWEI TECHNOLOGIES CO., LTD. Huawei Proprietary - Restricted Distribution Page 39 gré HUAWEI



Patented Ventilation Channel Design

g

Double counter-rotating fans

Highly efficient heat dissipation

On-demand smart fan speed adjustment

A chassis is usually not fully loaded with line cards. If two line cards are
Front-to-rear ventilation channel design, which is suitable for configured, only fans in area 1, 2, and 8 work, and fans in other areas do
parallel cabinet arrangement in a data center equipment room not rotate or rotate at minimum speed to reduce power consumption and

_ - T . noises.
and can reduce power consumption of air conditioners in the S [ Sy T AT (e GRS (S £ SR

equipment room. consume much more power than small capacity line cards (such as

. — . 24*10GE), install them in different areas. The system collects data about
The stralght ventilation channels speed up heat dISSIpatlon of temperatures of all areas and adjusts fan speed accordingly. The system
line cards. improves fan speed in areas where line cards consume more power, while

reducing the speed of other fans to cut power consumption and noise.
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Smart Management and On-Demand Deployment

and deployment of PM

The PMs and power
supply can be flexibly
increased according to the
number and power
consumption of line cards.

B Deployment of proper number of PMs
reduces initial investment.

B Fine-grained control of PMs. The PMs can
be increased on demand.

on rate, low power /4
conversion loss

B On-demand PM configuration increases
load of PMs to over 80 percent and
improves power conversion rate from 70 to
96 percent in lightly loaded circumstances,
which saves energy.

PM PM PM

PM PM PM

Smart pWer management Software PMs meet the demands of

new line card. Directly power on the new
\ line cards
~ System configuration ‘ System power

detection calculation

~ Power on the line
PMs fail to meet the demands L FoUEr Sl ‘ Increase PM ‘ cards

of new line card.
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Realtime Monitoring and Dynamic Energy Saving

0\
--------------*-l-------------------———-
V4 g Q\ <D 7 e -
AR NA == an < AEVARRENFARS ]
~ v TN o o o o
.
L\
Z)

_—— Normal power

Service traffic = = Smart control of power consumption

consumption based on service traffic
@ All the devices are running, and the power consumption stays at its peak.
® The service traffic fluctuates as time changes.

® The system reduces power consumption and realizes on-demand power supply
without affecting service traffic. AC1 AC2
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Flexible Cabling, Low Noises

The smallest cabinet is

L Easy cabling and
only 1 m deep, which is retractable cable tray Patented noise reduction technology reduces the

easy to deploy. switch noise to the level of box switches.
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CloudEngine 6800/5800 Series

— Aggregation switch for data center and high-end campus networks
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CloudEngine 10 GE TOR Switch

CE6850-48T4Q-EI CE6850-48S4Q-El

| CE685048S4QEl CE6850-48T4Q-El

Downlink interface 48*10 G SFP+ 48*10 G Base-T

Uplink interface 4*40 G QSFP+ 4*40 G QSFP+

Switching capability 1.28 Thps

Forwarding performance 960 Mpps

Direction of ventilation Front-to-rear/rear-to-front

channel

Dimensions (width x 442 x 600 x 43.6

depth x height)

Supports a variety of features for s for data centers, best choice for cloud-computing data centers
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CloudEngine GE TOR Switch

QP

CES5850-48T4S2Q-EI

40 GE uplink GE TOR switch:
1. Non-blocking 40 GE interconnection network, 1 +1 link backup
2. Stack without shrinking the port bandwidth

1) Stack bandwidth: 120 G (unidirectional). Realizes full mesh
stack of three devices without shrinking the port bandwidth.

2) The stack bandwidth can reach 80 G without occupying the
4*10 GE uplink service interface.

| CE585048T4S20E

Downlink interface

Uplink interface

Switching capability
Forwarding performance
Direction of ventilation channel

Dimensions (width x depth x height)

HUAWEI TECHNOLOGIES CO., LTD.

48*10/100/1000 BASE-T

4*10 G SFP+ + 2*40 G QSFP+
336 Gbps

252 Mpps
Front-to-rear/rear-to-front channel
442 x 420 x 43.6

Page 46 g@ HUAWEI
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High Performance, High Density, 40 GE Uplink

CE6850-48T4Q-El

o Among the 1 U high switches
o Highest performance: CE5850 - 336 Gbps, CE6850 - 1.28 Thps
o High-density access: CE6850 provides 64*10 GE interfaces. (QSFP+
can be used as 4*10 GE)
o CE5850 supports 4*10 G + 2*40 G uplink interface:
o 40 GE uplink, builds a full 40 G high-performance data center network
together with CE12800
o CEBS850: the first access switch that supports 40 GE uplink
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High Maintainability

o Easy maintenance:

u]

u]

Management interface, fan, and power module are at the front side of

the switch, which are easy to maintain.
The data interfaces are at the back of the switch and face servers,
making cabling and maintenance easy.

e Clear indicators:

u]

HUAWEI TECHNOLOGIES CO., LTD.

Indicators on the front and the back panels display the system status
and the stack status, which facilitates maintenance.

The stack indicator displays information about the role and identity of
the device in the stack.

Port indicators help to monitor all ports.

= Creative 40 G port indicator displays status of all sub-ports.

= Mode switching button enables port indicators to display port status as well as
port rate.

Remote location

= The indicator of a device can be remotely turned on by the NMS or the control
platform, making it easy to locate the device in the crowded equipment room.

» The bright blue indicator makes it easy to find the device.

Huawei Proprietary - Restricted Distribution

HUAWEI

sys(Q
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Front-to-Rear/Rear-to-Front Ventilation Channel

» Flexible selection of fan modules can support front-to-rear/rear-to-front
ventilation channel.

o The fan modules and power modules must be compatible.

r 1
1 1
i POD1 5 } | | i The CE5800 and CE6800 are
] 25 Coldflow —--——-—————-}-—-- T b---->  designed with strict front-to-
! UPS §-" i | i I rear ventilation channels that
! Hot flow L can separate hot air flows
-3 [ from cold air flows without
! UPS a | | ! transforming device structure.
! 3. Cold f ! | ! ! This design improves heat
! z = olamiow___-----------q-----~ |"‘“"“““,““}““ dissipation efficiency and
i E | | i reduces power consumption.
TTTTTTTTTTTTTTTTTHot flow | —---oTTToITTTTTITTTT T IITT T T I IIT s

Storage Area Weak electricity facilities ~ Servers & access
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High-Specification TOR

CE6850 CES5850
MAC table capacity 128 K 128 K (large MAC mode)
FIB capacity 16 K 16 K
Multicast replication 32K 32K
capability
Number of TRILL 512 512
nodes

o Realizes effective virtual aggregation.

o Supports large-capacity stack system.
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High-Performance Stack

o High-performance stack system

o A maximum of 16 devices in a stack.

o More than 768 GE/10 GE access interfaces in a stack. /
o High stack bandwidth ,‘M’l

o The CE5800 supports 120 G stack bandwidth, and the N%Ww
CE6800 supports 160 G. M %

e Quick recovery
o Recovery in 200 ms

o Easy to operate

o Supports pre-design deployment and offline configuration. New devices and components can be
added and immediately used, realizing "pay as you grow.” Supports ID setting of devices in the stack
system, facilitating device location and maintenance.

o Indicators clearly display the role and status of the stack system, realizing basic stack system maintenance
without a computer.

o Supports quick and automatic software upgrades of the stack system, simplifying the upgrade
process and reducing the required work.
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FCoE Builds a Converged Network

Types of FCoE switches:

P FSB (FIP Snooping Bridge) —

_ Provides 10 GE/FCoE ports.

N ‘ S » NPV (N_Port Virtualization) — provides
e NV FCOE access and supports FC ports to
connect to traditional FC networks.
Converged network
FCF (FC Forwarder) — provides
networks FCF comprehensive FCoE functions, including
FIP and Fabric services.
B Complicated management B Converged LAN and SAN simplify the network.

. OR n rk i r n rver por
m Different types of server ports educes network devices, ports, and server ports

O Facilitates management and reduces power consumption

B Different types of switches _ o
B Centralized FCoE/FC gateway deployment simplifies O&M.

® Numerous devices and ports B Data Center Bridging (DCB) builds a lossless Ethernet network.
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DCB Guarantees Zero Packet Loss

« PFC enabled for storage services @ ETS allocates network bandwidth

Transmission queue Buffering queue Transmission queue Buffering queue - LAN: 3G

PFC Pause _Exceeds Iimit_ PFC Pause _ Exceeds Iimit_
— o« mm—m<— SAN: 5G

_ -otify upstrea_ _ Notify upstream
(M PC:2G

Ethernet 0/1

“Pthemet 012 Ethernet 0/1 “Fethemet o2 N—/

Server FCOE switch FCOE switch Storage array

B DCBX (Data Center Bridging Exchange):

Discovers peer device and negotiates PFC parameters
B PFC(Priority-Based Flow Control) 802.1Qbb :

Sends a Pause frame request the upstream device to stop sending data when the traffic rate exceeds the limit.
B ETS (Enhanced Transmission Selection) 802.1Qaz :

Allocates bandwidth for each type of data, for example, allocate 3 Gbps, 5 Gbps, and 2 Gbps bandwidth to LAN, SAN, and IPC
services respectively on a 10 GE link.
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VRP8 Software System Platform

— Exclusively for CloudEngine series switches
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Stable Software Platform VRP8

VR plies to five Huawei product families, serves users in
VR over 100 countries and regions, and has been verified by
VR é\c?’ stable operation of a huge number of products.
L 2 g9z @ © U925 0w & i i [
@ S 32 % > vg3gs £1g 3 %Q\fo »Non-Stop Service for Anything (NSA) ensures high
Netoont 2|z |8 58 g ] service availability.
etcon @ 4 g 0
&= N »Provides a versatile platform for core and TOR switches,
WebUI 2 (o(z (e (glalz 5 [»c o(;(\o& simplifying maintenance and reducing maintenance
CFG 1o |8 |3 1Y|= < g S workload.
M o
Perf Mgmt 8 2
R
Fault Mgmt . ,@Q
Host Service P
DB Mgmt =
Device Interface Tunnel FIB  MFIB LSP . @
o@\@@ Ibuted multi-service system deploys a single protocol
O or service on multiple CPUs or CPU cores for distributed

processing, improving service processing performance.
» System performance is not limited by capability of a single
core or memory of a single CPU, and faults can be located
more precisely. Service reliability is improved.
»Multi-core/multi-CPU processing maximizes system
performance and allocates resources on demand i
multi-tenant applications.

Scheduler [l Component Mgmt
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Verified Stability

Applied to 5 product families

Switches Core/Access routers

EE i_ ml]#:

Security IAS

stable operations of 7,000,000+

devices

Serves 100+ countries and regions,

18 years of experience

Multi-process,

’ . multi-core

. m Single-process,

single-core
' - Distributed system

,,,,,,,,,,,,,,,,,,,,, e e P

2000+ R&D engineers dedicated in

innovations N ~aee WH

Active participant in standardization 5001 | ¢ ¢ ¢

organizations @
A L e B

o mnmr L PTTLATT
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High Performance and Reliability

TRILL Instancel OSPF Instancel
Corel -
\

TRILL Instance?2 ISIS Instancel

Core2 -
.
TRILL InstanceN ISIS InstanceM
CoreN

High performance A

B Parallel computing on multiple cores for one service,
significantly improving service processing performance

B Different services on different cores, meeting diversified
requirements for service processing

(- \ )

TRILL Instancel OSPF Instancel

TRILL InstanceN
\_ J

L2 Basic 1

L2 Basic N

HUAWEI TECHNOLOGIES CO., LTD.
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B Independent processes—one process does not
affect another

B  Modular design—isolates memory space and
improves system reliability
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Whole Lifecycle Reliability System——NSA

Non-Stop Service

Non-Stop Upgrade Non-Stop Patchin
Management Plane B=pd = 2
Activegs®*®>~ "’Non-Stop Routing A Backu
L3 Protocol e §\£v_|t.c_h_o.v.e_r g L3 Protocol B
ActiV*‘/“” Non-Stop Brldge TN Backup
Control Plane L2 Protocol L2 Protocol
Non-stop
LLL Routing Frame
Data | FIB—i
Forwarding Plane EEEEEEEEEEREN IIII—IJIIII’
Non-Stop Forwarding
NSF Forwarding plane Non-stop service forwarding capability
NSR/NSB L2/L3 control plane Non-stop capability in layer 2/3 control plane
NSU System upgrade Non-stop service capability while system upgrades
NSP System Patching Non-stop service capability while system upgrades
NSS Service Keep service online

VRPVS8 provides whole lifecycle non-stop recovery technologies NSA (Non-Stop Anything), to

guarantee non-stop service in switchover.
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