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Unified Control Architecture and Key Technologies for Hybrid Packet-Optical Networks
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m This paper discusses problem of connection between a core optical
transport network and IP networks. We present a unified control architecture that
uses some key technologies for hybrid packet—optical networks based on the
analysis of their different switching features and positions to finally realize fast and

seamless end—to—end connection.
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m We proposes a service—oriented, security—enhanced and software—
defined (3S) network (SDN) architecture which is flexible. And in this architecture, the
network complexity can be reduced and security has been enhanced. Based on the
3S architecture, we design a unified security management scheme to guarantee
network security. To tackle distrubted denial of service attack (DDoS) attacks, we
designed a DDoS detection mechanism comprising attack trigger, attack detection,

attack traceback, and attack mitigation.
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m There many challenges with broadband access networks in terms of
construction, OAM, user experience, and business operation. \We investigate the
application of software—defined networ (SDN) and NFV technologies in broadband
access networks with the goal of reducing capex and opex and promoting user
experience and business innovation. We investigate system architecture, use cases,
and key technologies of next—generation access networks. The key features of such
networks will be virtualization, centralized control, and openness.

SDN; network function virtualization; passive optical network; optical
access network; openness capability
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m In order to fit the application needs of secure, long—haul optical channel
across relay nodes in soft defined optical networks (SDON), the next—generation
optical code division multiple access (OCDMA) system should pursue the goal of high
frequency efficiency and dynamic reconfiguration. Recent researching reports are
reviewed to reveal the main problems of traditional OCDMA with all optical signal
process, which are low frequency efficiency, dispersion and multiple access
interference. It is predicted that electronic domain encoding/decoding and digital
coherent receiver will be the trends of OCDMA technology. The pivotal problem and
solution path are provided for the application of the next—generation OCDMA in

SDON network.
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m In this paper, we propose that software—defined network (SDN) applied in
transmission network can increase the usage of network resources and enhance

OAM. The different transmission networks combined with SDN technology will
evolve into SDN+PTN, SDN+OTN, SDN+PON and intelligent ODN. When SDN is
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deployed in some scenarios, such as base station backhaul, business private line
transmission, broadband access and ODN, the network can realize the scalability of
service routing, the increase of resources usage, and the network global
configuration. Regarding the feature of different transport networks and the maturity
of SDN, this paper analyses the roadmap of SDN application and introduces the basic
environment of SDN test bed. Finally, the structures of network management with
SDN applied are compared, and the change of multi—layered after SDN introduced is

also proposed.
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m In order to address cost optimization problems of virtual optical network
(VON) mapping, software—defined optical network (SDON) architecture and VON
mapping architecture are proposed. With the VON mapping model, the VON mapping
strategies and the coordinated virtual nodes and virtual links mapping approaches are
proposed to reduce the network cost. Network cost optimization problems are solved
by the proposed VON mapping approaches. Therefore, some important technical
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supports will be provided by employing the proposed VON mapping models and

approaches in the future.
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m We propose a lightweight network debugging plane leveraging multiple
flow tables to send probe packets into the network. \When traversing network
devices, probe packets carry information about forwarding rules. By collecting those
probes packets and using debug primitives similar to program debugging, we can
determine the correctness and network performance of the data plane forwarding.
Debug the forwarding behavior of data plane is an important direction of software—

defined network (SDN) network debugging.
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m Network function virtualization (NFV) based core network is an important
trend in information development, and China has made remarkable progress in its
development, structure and application. The NFV-based core network has some key
problems in standardization, reliability, security, and performance. Only when these
problems are solved can it be deployed. The construction of unified resource
collaborative arrangement on integration of telecommunication and IT, the research
on the cloud based network architecture of new data center networking, and network
evolution and innovation are all challenges for operators.
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m The development of the ICT industry and the semiconductor industry
mutually influences each other: ICT industry is the core of China’s semiconductor
industry, while the development of semiconductor industry will promote the
integration of ICT. The development of ICT industry will focus on the next generation
of information technology, including the Internet of Things, ultrahigh—speed
broadband communication network, next—generation mobile communication (5G), and
network and information security. Software—defined chip architecture, power
efficiency, and advanced packaging technology are the main trends in semiconductor

/ 4

technology. We believe that China’s semiconductor industry is facing great
opportunities and challenges, and we need to seize the new opportunities and

achieve greater development.

semiconductor; integrated circuit; information and communication
technology (ICT); chip architecture; chip package
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m In this paper, we propose a possible future network architecture that
supports cache cooperation. We also propose intra—domain cache cooperation, called
ColLoRCache, to increase cache efficiency. Our main goals in CoLoRCache are to
reduce the caching redundancy significantly and construct a novel cache-sharing
mechanism. We use trace—driven simulations to analyze the quantitative benefits.
The simulation results show that, compared with other caching mechanisms,
ColoRCache provides a higher cache hit ratio and achieves the minimum hit

distance.
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