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P bit/s Optical Switching Node

TEDES:TN929.11 NEiraEiE:A NEHRS :1009-6868 (2011) 06-0001-04

Wiz #/CHEN Yuanxian
17 7 HB/HE Yongqi

EEH cME 03 A2 HTmBERT UL BT HBHERMBESSHE, B
BEEEHNE, AXREDRNEMMNTRRE. SHEZRTANT RBR
EFEANE , BB IE T TIRBRENE T, 2D ERWOMME T RREN— 17
M. PEEERMD EMROFDMEARBSIA, BRI TN TR A SR T MRS
THFET. XENBT EANET RN NEESOXC) RS . SHER
MRS, IR EFTERMN D) S /R EOR N ) 2 F (OFDM/SCFDM) B T AR 451 ,
FBIY LR R T T B T S S5 S A 28 (ROADM) . OXC T B A
TTHIE. EERDRENET S RHENIREED, TRESEKHT PHISER.

LR SREHDEDR; TLHEA; PHRHREDR

All-optical switching technology without optical—electrical-optical (OEO)
conversion creates transparency in an optical network and greatly reduces the
complexity and cost of the node. Multi—granularity optical cross—connect reduces the
scale and complexity of the switching matrix—which indicates the direction of the
wavelength division multiplexing (WDM) optical network. With the development of ot

N

orthogonal frequency division multiplexing (OFDM), bandwidth—variable optical node RIS e TR R
technology has become the focus of attention. This paper introduces the switching il o Bl OE S8 G (OFDM) EEEN
architecture of optical cross—connect (OXC) and multi—granularity optical RIS A, BT OFDM F4 5k 5 I 2% 45
cross—connect based on wavelength. It also introduces the node switching BT MR R . FE PR
archltt.acturf of ?hFEMdan'cL;l]ngle—‘cslrrler frec:.uenC\blldlws;'on |m(LjJ(IjtlpCI{exmg (SlfFlDM). An W 2% v, L AR 1 M 1 D 4

experiments with bandwidth—variable reconfigurable optical add—drop multiplexer
e 5 —] S SHE e
(ROADM) and OXC is presented. The node in the proposed optical switching has Pbit/s JH(WDM) 11 AT, OFDM 1 7 5
AR Y R 20 o R A T8 AT Y

capability.
PR EREFF LWSS) LM T IE5n £
L JIE AR
XENATIRENETHEY
OXC 22 45 1) | 22 00 B 28 4 25 44, DA
R FE T IS 43 5 R R A A Ay B
F (OFDM/SCFDM) f4 5 5 22 #a 45 4
I3 3 SR B UE T3 N 5E AT AR 1Y
Al EE R 0O 4 4l 2O % (ROADM) |

ZFE /I Juhao
%E %W%ENZ%@mmn

722 +/XU Anshi
(ERAXZREEFBEEMES FELBE
AEERESAFZRE, LR 100871)
(State Key Lab. of Advanced Optical
Communication Systems & Networks, Peking
University, Beijing 100871, China)

e, A AT A A5 52 S e ) R G AL R

all optical switching; multi—granularity optical cross—connect node;
bandwidth variable; Pbit/s switching node

F O AR FR, R AR A e A EL 23K B T 100 Thiv/s 2% 51

53 52 11 (DWDM) £ A # H E pl

B, BRI 2T v R DL AL i U K B
o 22, T EL R S AZ 0 016 19 265 v A 408
AT REA e AL REEA
FOCL MiE . BE L L & A
T%ﬁi&%&ﬂ,ﬁw)ﬁﬂ@x?ﬁéﬁiﬁﬁ
f10 2SR BRI T R

ETIE. BREREMWHARLE(9737)
#X(2010CB328202); X BRRNFES
(60931160439)
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The coexistence of different types of equipment in an optical network
makes the network complex and heterogeneous. If interconnection has not been
realized, bottlenecks can occur that constrain the further development of the network.
This article highlights control and internetworking problems in heterogeneous
high—capacity optical networks. New technologies are introduced, including a novel
centralized—distributed—mixed management and control architecture for large—scale
heterogeneous optical networks, a K random-paths routing technology, an outer-ring
based multi-domain topology, and an immediate re—routing signaling technology.
Results of experiments carried out on our recently established heterogeneous network

test—bed are also given.

high—capacity optical networks; path computation element;
heterogeneous network internetworking; optimal routing
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Uttrahigh-Capacity All-Optical Network Architecture Based on Flexible Spectrum Use

DEHES:TN29.11 NEAFEIE: A NS4RS :1009-6868 (2011) 06-0010-04

EEN iz s nicaiRNAR, 12 100 Gbits D K 8 53R K 8948 M 1 A3 A
ST RAER, WE R R E AR BASE S EMAR S, &

SHREROXTFEERELENNBETHALTNENARR, RWKEDEN
(WDM)NBEHRBHIRE , BRABSRXLCESSHEEXTR., BN, =KEORD
FRETNEIOERDENRSEHSE
BATHRAMNABR,

KW ; REEFA BASE AR5

With the development of high—speed optical transmission technology, 100
Gbit/s or higher all-optical networks have become crucial. This paper proposes
ultrahigh—capacity all-optical network architecture based on flexible spectrum use. In
this architecture, the bandwidth of optical channels can be set up according to the
actual port rate, and all-optical switching can be implemented. This new architecture
can overcome problems of limited fixed—channel bandwidth in wavelength division
multiplexing (WDM) networks and in the ultra high—speed optical transport. The new
architecture supports fine—granularity control and management technologies used for
segmenting and grooming in all-optical frequency domains. It also implements
virtualization and on—demand allocation for optical—layer resources so that bandwidth
use is optimized.

all-optical networks; flexible spectrum use; ultrahigh—capacity; system
architecture
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LUEE S This paper describes routing and rate allocation for optical data unit flex
(ODUflex), and it also describes routing and spectral allocation for variable—bandwidth
orthogonal frequency division multiplexing (OFDM). To reduce power consumption in
routing and rate allocation, and in routing and spectrum allocation, ILOG CPLEX is used
to complete the optimization simulation, and heuristic algorithm is also proposed. In
this paper, simulation results of optimized performance and heuristic algorithms are

discussed.
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m Efficient use of bandwidth and flexible control of granularity service are the
main technical issues in optical switch networking. In this paper, a new optical channel
data unit (ODUk) packet—converged switch scheme is discussed. An optical-ODUk
packet—mixed switch scheme is also discussed. The new switch scheme and
multi—granularity switch structure are key to realizing an ultra—large capacity optical
switch network. Service multi—granularity survivability, service adaption, bandwidth
distribution, management and control, and signal degradation monitoring also need to
be taken into consideration when studying optical switch networks.

optical switch; packet switch; electrical switch; hybrid switch
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New services such as high definition (HD) TV, video—on—demand (VOD),
and cloud computing require a large and flexible optical fiber transmission network.
This paper highlights several ways of creating super channels that are capable of T bit/s
transmission. Limited by electronic bottleneck, T bit/s transmission requires a
super—channel with many intensive optical orthogonal subcarriers. Orthogonal
frequency division multiplexing (OFDM) multicarrier technology and single—carrier
technology with time or frequency domain equalization can be used on each optical
subcarrier. Bandwidth—variable optical transmission and switching can be achieved by
adjusting the optical subcarrier quantity, granularity, or applied modulation formats.

high—speed optical fiber transmission; OFDM; coherent optical

communication
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m NP-complete in multiple fault localization in Pbit/s optical networks has
become more difficult to solve. Computational complexity and computing time grow
exponentially with the size of the network. This paper introduces fault localization
mechanisms, including transparent fault location algorithm, inference algorithm,
run—length probing algorithm, heuristic spanning tree with m-cycle, and
limited—perimeter vector matching (LVM) fault—localization protocol. Difficulties in
NP-complete of multiple fault localization in a Pbit/s optical network are analyzed, and
an ant colony optimization algorithm is proposed to determine the minimum number of

failures.
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m Flexible, diverse, and efficient methods of data transmission, multiplexing
and exchange are necessary for all-optical networks. All-optical signal processing is
highly valuable for network functionality. Multicasting, format conversion, and optical
logics can be performed by various nonlinear techniques, including self phase
modulation (SPM), cross—phase modulation (XPM), and four—wave mixing (FWM) in
different kinds of photonic materials. Highly nonlinear optical fiber has great potential
because it is easy to integrate with existing fiber networks and is relatively cheap. This
paper reviews current research and highlights all-optical signal processing techniques
in polarization division multiplexed (PDM) systems. These technigues include
SPM-based all-optical signal regeneration and XPM-based wavelength conversion.
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Layout Optimization and Scientific Development of China"s Cloud Data Center

PEDES:TP393 NEIFSIB:A XERS :1009-6868 (2011) 06-0038-05
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ERIHSZHER, AN ERNFZFNNSTREREOEPEESSTIW + R " NUNE
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Abstract: A cloud data center is the main type of next—generation data center. China’ s
cloud data center will play an important role in transforming China into an
information-based society. Therefore, scientific planning and sustainable development of
the cloud data center are key aspects of the 12th Five—Year Plan. To optimize the layout of
China’ s cloud data center, some key factors need to be taken into consideration, including
energy consumption, climate, network, policy, and guidelines that bring policy and market

together. This paper suggests that cloud computing in China can be continuously developed

without adversely affecting China's power strategy and information strategy.

Key words: cloud computing; IDC; Internet of things; power usage effectiveness
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Analysis of Synchronization Standards for Packet Switched Networks
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Abstract: Synchronizing signals for ground link transmission is an important issue in
packet—switched networks. Traditional synchronization methods, which are mature in
circuit—switched networks, are not applicable to packet-switched networks. Although
1588v2 is used to solve the synchronization problem in mobile backhaul networks, more
standards need to be considered in light of increased network complexity and rising
requirements of equipment clocks. This paper discusses current synchronization
methods and gives some views on the application of packet synchronization.

Keywords: packet switched network; time division multiplexing; synchronous Ethernet;

time synchronization
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Abstract: With the rapid development of mobile payment, traditional location—based
loading technology is unable to meet mobile payment requirements. This paper
proposes a loading—in—air system platform with an open architecture. This platform has
an open and convenient loading function and process for public transport, financial,
individual operator applications. It also combines electronic wallet and electronic cash.
The loading—in—air system platform satisfies the requirements of mobile payment

anytime and anywhere.

Key words:loading; loading in air; mobile payment; system platform; working procedure
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Abstract: Inter—cell interference is an inherent problem in cellular mobile
communication systems and seriously impacts coverage and capability of a system.
For cell edge users, inter—cell interference results in frequent dropping from the
network or denial of access to the network. Most standards organizations have
conducted research into inter—cell interference control for LTE, IEEE 802.16m, and
UMB. As a result, different methods have been devised to deal with the problem,
including inter—cell interference randomization, inter—cell interference cancellation, and
inter—cell interference coordination. This paper introduces three kinds of effective
inter—cell interference coordination technologies: fractional frequency reuse, multi—-BS
multiple—input multiple—out—put (MIMO), and power control. This paper also
introduces the schemes implemented by standards organizations.

Key words: Inter—cell interference control; fractional frequency reuse; Multi—-BS

MIMO; power control
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