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Figure 1 (Color online) The network architecture based on cloud computing
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Figure 2 (Color online) The framework of parallel networks and operating mode
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Figure 3 (Color online) The framework of parallel networks

AARBITI) APL, JCidxt W48 e a BEAT H S A BC B AT W) 28 It B AT SE 0 d%, SBWE A LT
ANHT REAE LS 2% rP I T LS 28 B E AT R RIAE I 4 S 6.

SPAT R 4 AN T R 2 A SR P B KA I 28 R B T 1, IR R AR 2 (AR IR A AR LR
AT S S [R] FA JER S B 2 AT JeE o 4 v 42 ) s o KD R~ £ PR T g R A SR Al SRR J2 A, S
X PR 2% B A L 5 RC. RN g, 2808 R S ST s A ¥ B B h, mT RASR A e Y B s
111 SRR A ST R 3R A R GUR RN IO N B R S8, 5500 AN R S5 R PR AT 3G B, 1o HLI 2%
FAE R GURL S5 R5E LSREF 0 #6 2 8) (R 385 S O I g A SE L. S PO A € S APT SEELM
ZRIHREM RTGEA, BCE MBI R BE AN RS . P N R 2o B 584, AT R
JRHEZ PG S RN IR A b A 1 T AT DA ) 2 AN AT B, AR P B Y B N 2%
DRI T T PASRAS 4253 ) PR 4 RS LR, F AR 122 4 JR X 28 IR S BURT R 2% BRI Ak, AT 96 A2 FH 7 £ 45 50

3.2.1 FITRLELEEH

AT 2% B AZ o A2 BE R B, SR SEBL DRI A2 R A4, A 3 PR, AT I 2 A SRR I 44
AT 2%, SEBRIZE S 25 N T 2% S SEBR I 28 RIS AT ARES, N T W) 5 AR 48 TX e a0 AT i, i
H 5 LPRME— 2 £ N TIZR AL F, THESERE I B AT 5057% . O MR 4 2907 R
SER SR R GUSAT IS AT VA . TN, ISP RGUR AR R I ILAL T 5, SEFR R G X LE 4L
J7 SR AT O, B RGUEIX B IRBIEPIRE T AW AT

816



HEB FEERE BATE BT

N T AZEAE TS S U8 AR HEA, ST DRI 2 X6 0 B 53 30 FX) D00 PRI R 19X 208 ok N FRD 75 K ) Bl s i Jo2
LEGER, KPR 5 N T AT BB, IR, R IB AT A L.

S B 0 28 A T S P XA A P B A P AR R 45, N K B AL AR TE 2 SRy A ik A R 4 2R
RIS, L3 IR R (T SDN ZEHA () R 28 A RT DL S PR 4. SEBRR 48 R 48 N TR 2% &
GEPR AL AR HE, N T4 R SR B 159 2 SC k38 S AT 948 05 58, J7 SN 25
BAGED, FRIEAT S P ZEHE T, ARE S R OE, X T AT A, B XA R A
o RGMITEAS BRI TR AR, S HE AL 2B AR IREE T 5, ShAs AR SR 2% 1) H Rk
B (1) NTARGESEI 1A ST Zhae, TR RREFRR ik, BRI (BRRr i i,
SCH SRR D RARA R Z S AR RGZEKE B E, AT 58 mRE MR . s S ik
BAME L, AW AN RG-S HIASE), B TR, X5 522\ & Z50E. Bl R
P AR A e Ik R R, R N AR, T e N TR R A T, e A S A P
PR T8 e EAR 5 0 R AN E A TR . P AT RS 24 THE IR R AR -1 6 B &R, 12
A5 SR AT AR ST B A TR R 5, TE /AR BRSO - BT X R A (2) 72
N T2 L b, N T SR AL A R il DA, BEAT TS seds, SeBl 78zl Bk
PACHIRHEI DI RE. SR B G NP 7 ot 28 T N TSR B O, Bk N A2 S A5 11
SHGHATIHEARAL, T JE /5 7%5 RE B S B IK BAAR S 7 BL S RIS A R B R Gt AT e
VEEIHE 2 JE 3R, w5 IS E R BAR M R T ik, M T OB BIR A T, X 2% A
BEAT IR B AR AR SEBL. (3) 72 “AWHRRAMSEE N, 256 Mg PER1E B R4 G 4 U8 AEA
IARFAT R R BT R, M T RS RS AT HTSEER MU %, @ PAT RS R G5
5 P AR AT VR R AT SEBR M 2% R 48 5 N LI 48 RGNS R, St as g o | %
il AT B ) C S i, {68 D 4 2R Gk B s I AL

3.2.2 ALK

ATRBRGEME. N TSRPS0 B AR, SRR R S 8 22 4%
HN R 25 e 00T T 7 3K

(1) G IR P2 A4 IXEe a8 2 (A1 BRI B, (H T LA R IR R B 2%, B &
INEIRES: — B (W) ERAE 53— MR B A Wizt e A B0 2 i 30 il o s AR 6. AT
19 A2 RE AL 00 7 BEAEAT RN 8] | AT S R Bl LR K.

(2) JFIRCRT g A1 V- DR P bV IS O TR0 ke 1. bl N R & 2o0E 5 S, AR %
RAERSZ 2 LB

(3) JEHH L AER A I ] JE AR 1 b AR ) Y T DA ) 22 AN R e, Ll £ i R R
2%, DRI AT DASRAS 4 =) ) P 8 RS R IET, AR 122 28 Ja) I 4 PR 25 WU PR SN 4] 2% P 08 A 42 .

R B P G AER, A5 R AR X AT A R K R 4, EFRAE
AR HIANILA 0 R AR 5

Nl 4 fros, NLE s gey 3oy 3 B B RARHT R, G & A R ML 25 A A . o ]
PRI 2 T2 A 57 b PR B~ T B U R S, RSP IR E FR AT L IR BB IO B AR AR
5 SRR B A D I i SR (0 Ak, 2 SEI AT S A Th RE IR Lo, 3228 b2 B Ak 4 —
T A% O, J R T R P 32 1 5 R AR A B, PASEEL ] g A AL I AVE 2 (41 OpenFlow
REAURT 9 SRk (VXLAN) SEHipN). 552 B HEAE it J2 01 57 2 TR B A 2 . B R AR
e

817



FREREE: AT A SIS B —FiB i I 25 28

\

Application layer
Computation/
storage /network IT APP application Openstack
platform
API API API
/ Control Layer
Computational experiment & integrated management
Tonolo Resource
Opology Access control scheduling/alloca- Network state Others
discovery .
tion
Web management Smart routing f Networ.k Real. tirr}e
platform APP ragmenting monitoring Others
APP APP

\ =/

OpenFlow VXLAN Others

Infrastructure layer

Switch Router Gateway Security Terminal Others
4 (MEMFE) NIM%ELERY
Figure 4 (Color online) The framework of artificial networks
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Figure 8 (Color online) The framework of parallel execution
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Figure 11 (Color online) The local network real-time guidance
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Abstract The coexistence of various protocols for current networks leads to extremely complex network sys-
tems, which not only limits the development of network technologies, but also cannot meet the growing demands
for cloud computing, big data, service visualization applications, etc. With the development of information
telecommunication technology, decreasing hardware costs, and the rise of open source packages, network systems
have become more dynamic and flexible, and network service providers expect easier access to the information
technology market. A new business model and collaborative competition must be formed. However, current
network systems are becoming increasingly complex, which also increases project and societal complexity. The
attributes of multi-field, dynamicity, and unpredictability lead network systems to be massively complex, making
it difficult to comprehensively evaluate and accurately amend their schema. Therefore, as a new network archi-
tecture, parallel network is expected to revolutionize the current network situation and meet the evolving demand
for network services. The core idea of parallel networking is to construct artificial networks and effectively opti-
mize the network system operations via the interactions between real networks and artificial networks. Through
computational experiments and analysis of the artificial networks, a control strategy based on network traffic
flow can be continuously tracked and updated in real-time. Meanwhile, the collected operating status of the real
network can also be used to optimize the model of the artificial network. These strategies can be applied to all
types of network equipment to control network operations. Therefore, it is possible to allocate network resources
more effectively, to improve the management and utilization of resources, and to provide new network solutions
to address changing network demands more effectively.

Keywords parallel networks, artificial networks, computational experiments, parallel execution, SDN (software-
defined networking)
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