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Abstract: Aiming at optimizing the full protocol stack of the network communication in distrib—
uted deep learning systems (DDLS), a classification method of the network communication
optimization technigues in DDLS is proposed. From the perspective of the entire network pro—
tocol stack, the key techniques of communication traffic scheduling and network implemen—
tation in DDLS are analyzed. Some basic techniques of bottleneck optimization of distributed
deep learning communication from algorithm level and network level are discussed, and future
research opportunities and challenges are identified.
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New Parameter Exchange Scheme with
Topology—Awareness
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Abstract: A new parameter exchange scheme with topology—awareness called resilient
allreduce trees (RAT) is proposed. Aiming at the underlying physical topology and its over—
subscription conditions, RAT establishes a tree—based allreduce pattern, which specifies the
aggregation pattern in which each aggregator is responsible for aggregating gradients from all
workers within an oversubscribed region at the reduce phase, and broadcasting the updates
back to workers at the broadcast phase. Experiments show that this method can effectively
reduce the cross—region traffic and shorten dependency chain.

Keywords: distributed machine learning; all-reduce algorithm; parameter exchange scheme
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Abstract: A software framework, called GeoMX, is proposed for geo-distributed machine
learning. GeoMX improves communication efficiency in terms of architecture and compres—
sion, and accordingly hierarchical parameter server (HiPS) architecture and bi—directional
sparsification (BiSparse) technology are designed to reduce the number and size of gradients
transmitted via wide area network (WAN) respectively. In the experiments, GeoMX is de—
ployed on multiple data centers distributed across WAN, while MXNET is deployed in a data
center within local area network (LAN). The results show that GeoMX is up to 4 times faster
than MXNET with little loss of accuracy.
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Abstract: In order to build a new generation of ubiquitous network and deal with the situation of
application localization, content distribution and computational marginalization, the main elements
including cloud network access point (POP), new metropolitan area network (MAN) network,
computing power network, and artificial intelligence (Al) distribution platform are introduced.
Then from the terminal-pipe—cloud prospect, the heterogeneous interconnection of massive
devices, flexible and intelligent networking, and lossless protection of specific applications are
proposed, so as to build the ubiquitous intelligent network with strong and flexible capacity.

Keywords: ubiquitous intelligent connection; cloud network POP; computing power network;
Al capability distribution
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Computing Power Network
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Abstract: In order to solve the problem of computing power in the computing power network,
a normalized model of heterogeneous IT computing power resources is established, and a
classification standard for computing power is proposed. The joint service capabilities of com—
puting power, storage and network to ensure business experience are discussed, and the
service capability requirements of different types of business from the business perspective
are introduced, aiming to form a general computing power service and provide basic guarantee
for customers’ business experience.

Keywords: computing power network; computing power modeling; computing power hierarchy;
business requirements
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Abstract: Through the analysis of the operator Internet data center (IDC) dynamic environ—
ment, air conditioning, cabinet microenvironment data, the IDC portrait is obtained, and ar—
tificial intelligence (Al) models can be derived by mapping relevant parameters of the IDC.
By using the obtained model and the data correlation, the IDC power consumption trend
can be predicted through the historical power consumption data of IDC. This will form the
basis for energy optimization of the IDC. By introducing the fuzzy control model, the man-
ual control experience of IDC operation and maintenance can be solidified to form the rule
base of energy—saving control strategy. Through verification in pilot provinces, the control
strategy can be generally used in the same type of cooling application scenarios. Com-
pared with the traditional IDC energy—saving method, the algorithm and method proposed
in this paper can combine the characteristics of the energy consumption of the IDC to
achieve “tailor made” energy solutions, and the results are beyond expectation.

Keywords: Al based IDC energy saving; IDC profile; energy management
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Intelligent Interference Coordination Algorithm
in Ultra Dense Cellular Networks

Z3%/QIN Shuang', E £ R/DONG Xingchen?, B $X/FENG Gang'
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2. EARMBMERIARET, PE FAR 2111563)

(1. University of Electronic Science and Technology of China, Chengdu 611731, China;
2. Nanjing Marine Radar Institute, Nanjing 211153, China)
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BELR , AISTHWME T, BBBEES MBS\ Ei5 A EZ N E R B QMEE N
—PERRRRRITIIE, TIEM E 81T T —MPETF Actor-Critic(AC) J3/ABY VRIS TR
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EAELE, TR H S SRR B HIR AR A R EM BRI B, A MBS ERIME L.

56213 BBEERME; THIDE; MRS B I ACEE DO110.12142/2TE T 202005005
LS EhRE1LE  https://kns.cnki.net/kems/detail/
Abstract: An intelligent power control algorithm for interference coordination in ultra dense 34.1228.TN.20200923.1758.004 .html
cellular networks (UDN) is proposed. By considering the impact of dynamical interference
between different base stations, the problem of dynamical power control for small base
stations in UDN is modeled as a Markov decision process (MDP). Then, an intelligent pow—
er control algorithm based on Actor—Critic (AC) method is designed, and the performance
of the proposed algorithm by using simulation experiments is validated. The numerical re—
sults show that, comparing with the traditional interference coordination algorithms, the

WM& HhRE188:2020-09-24
INFBEEA:2020-08-14

proposed intelligent power control algorithm can reduce the inter—cell interference and im-
prove transmission performance in UDN.

Keywords: UDN; interference coordination; power control; reinforcement learning; AC algorithm
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Abstract: High—quality network data sets are the prerequisite for developing the machine learning applications. The characteristics of the
network data and the requirements for applying in the machine learning application are analyzed in the paper, and then the data—driven
intelligent network methods and use cases are summarized. The communication networks have a plenty of data and computing resources,
and thus have a huge potential for applying the artificial intelligence (Al) technology to develop the intelligent network. The application of the
Al technology to empower the communication networks is expected to realize intelligent network deployment, autonomous operation and

maintenance, and intelligent management and optimization.
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Thoughts and Practice of 5G+ Industrial Internet
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Abstract: Although the current 5G + industrial Internet is still facing some issues and
challenges, 5G technology is constantly developing and improving. 5G + industrial Internet
is gradually developing from point demonstration application to area and system application.
This process requires the cooperation of all kinds of enterprises in the industrial ecosystem
to jointly discover the industrial demand, innovative application and delivery projects, explore
and practice the business model, so as to realize the healthy development of 5G + industrial
Internet.

Keywords: industrial Internet; 5G; intelligent manufacturing
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Microwave Photonic Image—Reject Mixing System and Circuit
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Abstract: Based on the amplitude and phase manipulations of optical sidebands, a low spurious
microwave photonic image-reject mixer is proposed. In addition, a silicon integrated circuit
for microwave photonics mixing circuit is introduced. The feasibility of the silicon photonics
technology in the microwave photonic mixing is preliminarily demonstrated by experiments.

Keywords: microwave photonics; microwave frequency conversion; silicon photonics; analog
photonic link
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Intelligent Reconfigurable Multicore—Fiber—Based Space Division
Multiplexing Communication and Optical Signal Processing

Bz, ETERSMRERZIINT (MCF) NEstt, SETURIESIHINERAR, REFHSSIMAIR
NHEBE PR DO Y SR es (IIR-MPF) , QEDIAE] 143 A 136, EF MCF MK
B (LPG) BRI BM MEE 23 LI O S8V E R DRIANARUR Y S8mes (FIR-
MPF) , o5 3 FPAiBSKiRReesovtlii, Lthoh, & MCF-LPG IEOSHAZNAT=OER
ETHEBARZDP, USRS SUNR, LHERFFZITEETSIA 39 dB BITIHIE
Y, RRSSEIA 1.344 Thit/s,

FEE: BNBH; AT (MCF) ; R, HESIMNE

Abstract: Based on self—-developed high—performance multicore fiber (MCF) and devices
and combined with programmable tapering technique, cascaded and parallel infinite impulse
response microwave photonic filters (IIR-MPFs) are proposed, with Q values of 143 and 136,
respectively. Based on the MCF and long-period gratings (LPG), the reconfigurable finite
impulse response microwave photon filter (FIR-MPF) is implemented in two dimensions of
wavelength and space respectively, and three different two—tap filters are realized. In addition,
MCF-LPG and a directional bending system are used in a space division multiplexing coherent
transmission system to realize reconfigurable inter—core signal switching. The experimental
results show that the scheme has a switching extinction ratio of up to 39 dB and the total
transmission capacity is 1.344 Tbit/s.

Keywords: space division multiplexing; MCF; optical switch; optical signal processing
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