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and Challenges

Guangzhou 510006, China)
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Edge Computing: Applications, State—of—the—Art

B2 BIWUEITEMS HENEBDR ARIWR L KBEAZTSAREANE, IAND
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WEIT BN 22 TRIFHEU R BRUSRIFEIERS

K819 WEITE; 22 BREN

Abstract: Through the systematic introduction of the concept of edge computing, typical
application scenarios, research status and key technologies, we believe that the
development of edge computing is still in its early stage, and there are still many problems
in practical applications that need to be solved, including optimization of edge computing
performance, security, interoperability, and intelligent edge operations management

services.

Key words: edge computing; security; interoperability
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BE . SHITUHTEVLON—HRMINEER, HE T LathTt Binf0giE 5, WHa
HABNDSITE DR SHT T 0. M Bir.BirBP. O Bt AR RANAM
BIE 5@, W EdgeX Foundry. Apache Edgent. Azure ¥ Ex M (1oT) Edge. CORD #{ Akraino
Edge Stack FEHA R ST T WHADH. EENB T IRTOEDZITEELSH—

The Present Situation of Open Source Platforms

WHRRE, FHHE TSI R 8RR R RO OHR R

KW LGAUTE THRY S ; WIERW ; FHR B

Abstract: In this paper, the general functional framework of edge computing platforms is
analyzed, and the category of these platforms based on their design target and deployment
characteristic is discussed. The existing typical open source edge computing platforms such
as EdgeX Foundry, Apache Edgent, Azure Internet of Things (loT) Edge, CORD and Akraino
Edge Stack are introduced with comparison from the perspectives of design target, target
user, scalability, system characteristic and application area. Finally, some open source
software that can be used to build edge computing platform is introduced, and the future
trends and research topics of edge computing platform are discussed.

Key words: edge computing; open source platform; loT; open source software
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A Survey on the Storage Issues in

Edge Computing
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Abstract: Edge storage is the core storage technology to support edge computing. Unlike
cloud storage, edge storage stores data in the vicinity of data generation devices, reducing
network communication overhead and bandwidth costs, providing real-time data access
and high reliability. In this paper, the concept of edge storage is introduced, and the typical
application areas, as well as the research trends and challenges of edge storage are

analyzed.

Key words: edge computing; edge storage; cloud storage; distributed storage architecture
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Abstract: Through detailed descriptions of the concepts, frameworks, and application
scenarios of mobile edge computing (MEC) in this paper, we believe that MEC, as a new
computing paradigm, can meet the computational demands of user equipment, and
improve the quality of user experience. What's more, the timeliness and immediacy of
MEC provide a good foundation for the development of delay—sensitive applications.

Key words: MEC; architecture; 5G; Internet of things; Internet of vehicles; security and

privacy; augmented reality
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Challenges and Vision of Things System in

Edge Computing
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(Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190, China)
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Abstract: To address the two ecosystem problems of things system: “Paradox of Classis

Insecta” and “Centralized Data”

, five challenges of things system in perspective of

computing system are discussed in this paper. These challenges include system
architecture, application protocol, resource management, application development and
runtime environment, and computing payload scheduling. Then, the design vision of the
physical-zone—of-control computer is put forward, which divides things system into
multiple zones of control with same or compatible management policy. The physical
information bus architecture prototype which regards every zone as the distributed

computer is finally proposed.

Key words: edge computing; things computing; physical zone of control computer; system

architecture; application protocol
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Security Requirements and Challenges in
Edge Computing for Internet of Everything

5,57 JII/MA Lichuan™?, 3E FR #£/PEI Qingqi" ?, B & F/XIAO Huizi"*
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(1. State Key Laboratory of Integrated Services Networks, Xidian University, Xi >an 710071, China;
2. Xi’an Key Laboratory of Mobile Edge Computing and Security, Xi>an 710071, China)
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Abstract: As a new computing paradigm in the Internet of Everything, edge computing has
the following characteristics: distributed, data first entry, relatively limited of computing and
storage resources. These characteristics bring some new security threats and network
attacks to the edge computing. In this paper, the security requirements of edge computing
are elaborated from four aspects, and the design of its main security technology and the
challenges are also analyzed. It comprehensively points out the specific security issues of

edge computing in identity authentication, access control, intrusion detection, privacy
protection and key management.

Key words: Internet of Everything; edge computing; security requirements; privacy preserving
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Edge Computing—Based Systems for
Multi—Source Heterogeneous in Public Safety

BE - NEETEPARNERNANLZ E REEMRE IV BEN B REERED
Mo EFNEITENZRAMENRNAEEER, DIRAEE2 QS AP HSEIRL
5 SR RS INENEE  BERN T ENBERANES . DHITESEREPINITE
_EE5E, URBHNEXLEUESNDRAIE, RE TETUHITENBRERBRE.
EFNBITENARLZZNEBHRFURE LS EHNHEMESTE RS-

XEE DGR ; DRI ; BRI ; DA

Abstract: Currently, cloud computing—based public safety systems are challenging to meet
the requirements of real—time, accuracy, privacy, and energy consumption. The multi—
source and heterogeneous—based big data applications that use the edge computing
paradigm has become the popular applications. Multi—source—based big data mainly
includes: (1) big data for governments and social media data; (2) data collected by various
sensors; (3) self-media data from intelligent end devices. Edge computing, which
collaborates with traditional cloud computing, can better handle these edge heterogeneous
multi-source data. In this paper, three types of edge computing—based systems for
heterogeneous multi-source are proposed: an edge computing—enabled intelligent
transportation system, an edge computing—based monitoring system in public safety, and a
disaster alert and notification system using the edge computing paradigm.

Key words: edge computing; multi—source heterogeneous; intelligent device; collaboration
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Industrial Internet Intelligent Manufacturing Edge

Computing: State—of-the—Art and Challenges
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Abstract: In this paper, the basic concept of edge computing and the development status of
edge computing in industrial internet intelligent manufacturing are introduced. By analyzing
the relationship among industrial internet, intelligent manufacturing and edge computing,
and typical cases of industrial internet intelligent manufacturing edge computing industry,
the core problems and the challenges of industrial internet intelligent manufacturing edge

computing are summarized and put forward.

Key words: industrial internet; intelligent manufacturing; edge computing; certainty;
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Abstract: High—precision map plays an important role in autonomous driving, and it is the
important foundation for high—precision positioning, environmental perception and control
decision. Edge computing extends computing, storage and data sharing from cloud to
network edge thus it is very suitable for deploying high—precision map services. With the
mode of "deployment in edge, management in cloud’, edge high—precision map service can
provide high update frequency, low real-time service delay and wide coverage area.
Combined with crowdsourcing, edge high—precision map has become the applicable and
promising solution for low-cost and high—precision map updating.

Key words: high—precision map; autonomous driving; edge computing; crowdsourcing
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Abstract: In this paper, a comprehensive overview and comparison of the sub—areas of m

data—driven intelligent applications in edge computing is given. An edge architecture for
intelligent applications is proposed and the latest achievements of existing intelligent ML B E R : 2019-06-11
applications are summarized. It points out that integrating artificial intelligence and edge WisEHE:2018-12-23
computing will bring new opportunities and challenges. Further thoughts and prospects are
then proposed on how to measure, face and effectively use these challenges and
opportunities.
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Abstract: Edge computing is an innovation in network architecture and business models for operators. A systematic solution based on the
operation and maintenance requirements of operators is proposed in the 5G edge computing. Based on the business requirements and
scenarios, the deployment of 5G edge computing combines with network requirements, edge infrastructure, operation mode and
maintenance management needs. Meanwhile, the balance of performance and investment should also be considered. The powerful
ecosystem is the guarantee of the development of the 5G edge, and the perfect infrastructure, the flexible network and the platform
ability, and the rich edge application are the key factors to promote the edge ecological prosperity.

Key words: edge computing; 5G; deployment; edge computing ecology
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Abstract: In Beyond 5G (B5G) and 6G era, the millimeter wave and terahertz
communication will play an important role in wireless mobile communication and space
communication. B5G will extend to the high—end millimeter wave spectrum and 6G will
extend to terahertz frequencies. To push the millimeter wave and terahertz

communication to actual deployment, it still need to face many key challenges in radio
frequency (RF) devices, antenna, signal processing complexity, space channel modeling

Key words: millimeter wave communication; terahertz communication; future mobile
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