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=19 Streaming and Computation Schema

Computation: most data will be computed on Edges

Machine Generated Data - 40% of the Digital Universe
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Streaming: growing steadily at 45% per year

2015

“(hm.\

> 22%

By 2020, China alone is
expected to generate
22% of the world's data

Current breakdown of the Digital Universe

Definition : 1080P -> 4K -> 8K Industrial devices

Fluency : 30fps -> 60fps ->120fps equipped with edge

computing board
Multi-Flows: Single Flows -> 360° immersive exp Edge Computing@5G & CDN

Model: on-demand -> Live Broadcast

Smart Phone iz
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2019 Consumer && Industrial Internet

Industrial Internet Revolution

Streaming consumption upgrading:
UHD on-demand, no cache, streaming socialization

Industrial networking:

Requirements on algorithm, computation and intelligent

Scenario-oriented Al population:

AR trick, picture and video rendering, editing

Infra sharing & opening platform:

From vertical Silo to digital platform services

Multi-mode interaction:

Wearable devices, vehicles entertainment, AR/VR glass

Digital & physical world integration:

Smart city, Smart transport, Al security, etc,.

Trend | : Computation on D-E-C

Computation load balance on Device- Edge- Clouds

Trend Il : The middle-ware platform for industry
Open Source for de facto standard, Industrial OS

Trend Il : Multi-mode services
st

Emphasis on “Last Mile” technology and devices LN

Trend IV : Networking & Flattening

Data growth triggers computation flattening
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2016.10, 15t ACM/IEEE 2017.11 operators 2019, MWCexpo
1999,CDN 2012,Fog Symposiym on Edge release White Paper accelerate MEC
Computing Computing | commerci’alization
T I
| ! | 5G commercial
; A . launch
2010,Mobile Edge 2015.9: ETSI MEC Group 2017.9:ETSl finalize 2018, MEC group is
Computing Phasel started in NFV/SDN
alliance
2012,10: ETSI, NFV White paper
2016.7, 3GPP5G 2017.6, 3GPP5G 2018.6, 3GPP5GSA 2019.12, 3GPP5G
ITU 1MT2020 Requirements NSA (R14) (R15) URLLC (R16)
3GPP 5G Kick
off
5G .
Testing] Key Technology Technical Development
8 Validation Solution Validation Product Validation

System Validation
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Al Solutions
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@ 0 &

Device Edge Cloud
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. Al HW Accelerators
D-E-C Computation Model

Up to 260Tops

Device Edge Cloud
gh 1-10 TOPS | 10-100 TOPS | 100+ TOPS Al IF Accelerators Public Model on NV
NEE 0.1-10 W 10-100 W 100+ W

Support Intel-CPU,
FERT 10-100 ms ms™s ms™s it NV-GPY~AMP=GPY

and etc,.
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19 Network Deployment: Grid Model

Y | Beijing

EE Campus, 60k— 70k

Metro—access, 5k-7k

= : 'lh]_‘i': _ = .
Metro—core, 600-700 ﬁﬁ% ﬁm
Provincial , 20-30 gh - @

E P
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Edge Securit
Edge Apps _ Edge CODEC Edge V2X 9 Y

Network Security

Image Security

OTE Edge API Cloud Collaboration API MEC Integration APIs

3 Edge Services _ Baidu Anakin Open Edge Adapter 5G Adapter
P g e e e e e M

Edge
Access:

OTE Edge Platform Orchestration Kubernetes Service Discovery: Core DNS
Software Components

Storage Ceph Image&Chart Registry VMware Harbor
Network Control Plane: Calico Monitoring and Alerting Prometheus

Virtualization Kata Docker Service Deployment Helm _

Operation System CentOS Edge Router: Traefik
——————

Edge Logs

Apps Log
Edge Node DevOps SaltStack

Fdoe ol CON Server MEC Server

OTE Log
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C-v2x Access Bandwidth Request MEC Mobility

perception 5G/Fiber 8Mbps (EfT)
RSU 5G/Fiber 1Mbps (T17)
Automotive 5G 50-100Mbps 10ms

Vehicle Entertainment 5G 20-50Mbps 20~30ms

Smart Vehicles

__________________________ = Intelligent Roads
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. 8K UHD Broadcast based on 5G SA

[ MEC N HLS )I—SK_Decode]— > [ak screen|
[ro— - (( o )) Streaming Server (( [ ] )) _ -
— ] 8K Decoderl A D Al Analytics A INLA_T
56 8k Record BIME Al Display

*  >100Mbps symmetric
streaming

* Live Al analytic processing

*  Multiply streaming
protocols supports
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Beijing
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* Online Translations and AR rendering are
completed on the edges

5.8~23ms
600Mbps
OCR AR render Streaming Analytics
MEC Rendering
‘ Al ‘ ‘ Fast Path ‘ ‘ Storage Acceleration H Codec H Encryption ‘ ‘.) Stream
| Virtualization Environment | >
- 56

Networking Computing Storage
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Thank you



