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G eog rap hy Of C h i n a National (Hangzhou) Novel Internet eXchange

China has a vast territory and a large population. It is a great challenge to implement the Internet infrastructure across the country.

* Approximately 9.6 million square kilometres

* 23 provinces

» 5 autonomous regions

* 4 municipalities

» 2 special administrative regions

* Population exceeding 1.4 billion, mostly in the

eastern area
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Internet Interconnection Architecture Nationl (Hangzhou) Nove Intemet xchange

China Internet interconnection architecture includes NAPs, backbone connection points and IXPs, each responsible for certain traffic flows.

¢ Infrastructure Distribution Map ¢ ¢ Brief introduction of each architecture ¢
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I X PS i n C h i n a National (Hangzhou) Novel Internet eXchange

China has approved 4 IXPs since 2019, distributed in East China, South China and West China.

v' Shareholders are basically 5
. . IXP:3 %5 IXP:4 Sk
composed of three Tierl carriers,
. . City: Zh [ ; ity - i
internet enterprises and local i Rl & - City: Shanghal
_ Formed:2021.6.29 X Formed: 2021.12.20
enterprises.
v Guided by Chinese government
to keep neutrality, justice and IXP:1

openness, performing like a semi- City: Hangzhou

public service organization. Formed: 2020.6.30

City: Shenzhen

Formed: 2021.4.14
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I Ove rVi eW Of N N IX National (Hangzhou) Novel Internet eXchange

NNIX is approved and supervised by Ministry of Industry and Information Technology of China, we have more than fifty employees and
have been running for nearly three years.

9 shareholders, 3 Tier1 ce

QEEY @anen . R mmee PREE M Muzps @ RETD [BERS

L MINYING GROUP
e anicomBiE A NETEASE PONSHINE

24% 23% 23% 13% 11% 3% 1.5% 1% 0.5%
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N etWO rk Of N N I X (1) National (Hangzhou) Novel Internet eXchange

NNIX has built some exchange points nationwide, radiates key cities, important data centres and public cloud regions.

Physical topology

» Scale of Deployment

- ) v' 6 Provinces
S - v 12 Cities
D,m\oushan
8

”N’in’gB »ﬁg
’ . * Number of Sites
v’ 2 Core Sites
v/ 6 Aggregation Sites

v" 5 Access Sites

. v" 10 Cloud Access Sites
“ShenZhen
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| Network of NNIX (2)
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National (Hangzhou) Novel Internet eXchange
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 Router
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e Switch
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O pe rati O n Of N N I X National (Hangzhou) Novel Internet eXchange

We have connected 163 enterprises of various types, bandwidth of the access port has reached to 9.77T while peak traffic has reached
to 2.4Tbps.
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Our efforts during the past 2022 (1)

Multi-cloud connection

National (Hangzhou) Novel Internet eXchange

Upgrading multi-cloud connection product by accessing to 10 public cloud regions of 3 public clouds to provide Alibaba cloud, Tencent

cloud and Huawei cloud direct connect service.

" Aibabalioud
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Implement 10 cloud sites in 6 cities,
including Beijing, Shanghai,
Guangzhou, Shenzhen, Suzhou and

Hangzhou

Covering 10 regions of Alibaba
Cloud, Tencent Cloud and Huawei
Cloud

The number of multi-cloud
customers has increased to 6 times

compared to 2021



Our efforts during the past 2022 (2)

Virtualization IX over SDX

National (Hangzhou) Novel Internet eXchange

NNIX SDX V1.0 was launched in 2022, together with the virtulization system, it supports both classical and new service scenarios in an
IXP and compatible with several device manufacturers. In 2023, we will continue to optimize it according to the self-use condition and

plan to make it open to APIX.
Pot Peeing  Tamst  mcC
O & @

Service Arrangement
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-

Concurrency capability: 300+

Average activating time: 51s

Number of services supported: 10

Number of arrangement supported: 50+

-

Registered atomic: 100+

Supported device model: 9

LR

Integrated public cloud API: 3

10



S DX SySte m arC h ite Ctu re National (Hangzhou) Novel Internet eXchange

SDX system architecture includes 4 layers, following principles such as diversified managed devices, complete compatible functions, rich
capability registration, flexible application orchestration and complete service coverage, implement Atomic Control and Service Arrangement.

O&M System E Business systems
- 7 3 Service Arrangement

Peering Service Transit Service Cloud Service Link scheduling fault detection ves fault self-healing

L3: Service orchestration Simulation debugging Scheduled execution Logging and Rollback

vPort atomic vSwitch atomic VRouter atomic Alibaba Cloud atomic HUAWEI Cloud atomic = === Telemetry collecting

L2: Atomic capability Atomic Develop with JAVA/Groovy/HTTP
L1: Capability activation HTTP NETCONF SNMP

Atomi ntrol
i v i tomic Contro
11
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SDX atomic control Natonal (Hangzhou) Novel Internet xchane

Atomic Control feature is implemented based on Capability activation layer and atomic capability layer.

« Capability activation layer intelligently @ sox
adapts network, computing, cloud and
security resources. At present, the —
equipment adaptation of Huawei, H3C I
and other manufacturers has been @ it

completed. © s

« Atomic capability layer abstracts
resources into services that can be
invoked by software based on
Netconf/CLI/SNMP protocols. At present,
it completed the creation, deletion,
configuration atomics for vPort, vSwitch,
vRouter and third-party resources such as
Alibaba and HUAWEI Cloud.

N2055ER8 % N206-telemetryHEREMIE...
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ke SRR SR AR
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SDX service arrangement P ——

Service Arrangement feature is implemented based on Service orchestration layer and OPEN API layer.

» Service orchestration layer performs & sox
low-code programming capabilities,
enabling rapid roll-out and O&M of pp— S —
diversified services. At present, it can S
complete create, upgrade, downgrade, @ it

renewal and unsubscribe typically © mwas
services of 1X, and supports O&M
inspection, custom fault detection, and
fault self-healing.

«  OPEN API layer provides interfaces
upward. The security of APl ensured
through mechanisms such as API
version, permission, authentication,
information encryption, and lifecycle

monitoring.

L SRR
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| SDX powers virtualization system

National (Hangzhou) Novel Internet eXchange
. |

Based on SDX and virtualization system, automatic service were realized, customers can complete orders and activation autonomously.
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SDX powers automatic traffic scheduling Nndone ano) et chne

Based on SDX, automatic traffic scheduling is also realized. it can help us quickly complete the launch of network, solving complex
network O&M problems.

N
Automatic Traffic Scheduling WeChat Intelligent O&M robots
Real-time Collection Intelligent Analysis Policy Delivery Message Receive CMD/XML Execute  Result to WeChat
SDX 00 Packet loss detected gy SW|tch to new path i SDX 00 oo 00

Controller I:l E = Controller |:| -5 — >

@ E Engineer Device Server

PE P P

Np Packet Loss
Core Site 1 Core Site 2

4d Kk
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Need your guidance T ———

Tierl carriers connect to each other directly or through IXP? Are there any cases where Tierl carriers peering and exchange traffic
through APIX members? What is the typical traffic composition of an IXP?

What is the cooperation mode between IXPs, including division of labor and the settlement mode, etc? For instance, Chinese IXPs
are widely distributed around the country. Who will invest in transmission resources, which cost a lot?

How to stimulate IXP’s traffic? In China, personal users and commercial users are mostly located in the Tier1’s network, using
Tierl' s IP address to access the Internet. There are very few independent companies using their own AS and IP adresses. IXP’s
traffic is limited to the traffic between Tier2/3 and ICP/CDN.
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We | CO m e to H a n g Z h O u National (Hangzhou) Novel Internet eXchange
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