MobiCom 2023

Demo: Task Offloading with Multi-cluster Collaboration for
Computing and Network Convergence

Yang Li, Bo Lei, Zhaojiang L1, Zheyan Qu, Xing Zhang, Wenbo Wang
Beijing University of Posts and Telecommunications, Beijing 100876, China

Beijing Branch of China Telecom Co., Ltd., Beijing 100032, China
"Email: hszhang@bupt.edu.cn



Catalog

REHEE

@ SYSTEM DESIGN

@ DEMONSTRATION




INTRODUCTION
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» Two-tier architecture
» Concentrated large computing power
» High communication delay

» Network traffic bottleneck



INTRODUCTION
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INTRODUCTION

» A single edge computing cluster has limited resources that cannot fulfill the resource
demands of numerous compute-intensive tasks.

» Cooperating with cloud computing may result in large backhaul delay.

» Due to the uneven distribution of service requests, certain edge clusters remain
relatively 1dle, while others become overloaded.

» Collaboration among edge computing clusters can bring huge benefits.
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Technological System

Application layer

Object detection Face recognition VR live streaming

Platform layer

Consensus Recourse awareness Offloading
synchronisation and announcement decision-making
Network layer
VPN DNS

Resource layer

IoT devices Edge servers Cloud VMs

Task scheduling

Side-car injection

» Unified management and
deployment of microservices

» Unified management of
different computing nodes

» Provides intranet penetration
and proximity access support

» Multiple types of devices co-
provide and share arithmetic
power



Architecture

SR SN
? \‘ @ Y t/iy//}
sy A\
@\ <
- 0
Lrgms>

VoA
4
Y3

N

¥

kubernetes Cluster

control plane

etcd

I

kube-apiserver

I 0

Consensus
synchronisation

1

Computing power
announcement

7

Indicator
collection

<—— Network probe

kube-controller kube-scheduler dec(i)sii‘t(')l::ll(rlll:l(ging
Side-car injection
Publishing decisions
e
data plane
Offloading Offloading Intra-cluster task

with side-car

APP Container

with side-car

APP Container

kubernetes Cluster

Consensus
synchronisation

1

Computing power
announcement

!

Indicator
collection

I
|

I

|

I

|

I

i

: Network probe <——
I

|

|

|

|

|

I

|

I

Offloading
decision-making
Side-car injection
Publishing decisions
o
data plane
Intra-cluster task

scheduling

Inter-cluster task

scheduling

Inter-cluster task

scheduling

scheduling

|

I

|

etcd :

|

! |

|

kube-apiserver |

|

i u i

kube-controller kube-scheduler |

|

|

|

________________________________ |
Offloading

Offloading
with side-car

APP Container

with side-car

APP Container

DNS




Simplified Workflow
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Critical Capabilities

» Decentralized Data Synchronization

> Distributed Recourse Awareness and Announcement

» Task Scheduling Decision and Execution

» Multi-lane Task Scheduling Decision
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DEMONSTRATION
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DEMONSTRATION
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