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The Road to Network Virtualization

PEDES: TN XEFEE: A XERS :1009-6868 (2014) 03-0002-006
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Four transitional steps have been taken on the road to network
virtualization: local area network, virtual private network, active and programmable
network, and overlay network. Current work focuses on how network virtualization is
applied in cloud computing, platform realization, and software—defined networks.
However, in the future, performance needs to be guaranteed, and the reliability and
completeness of network virtualization need to be improved. Therefore, we should
optimize the structure of service, expand network range to wireless & optical
network, and make the application programming interfaces and network functions

more user—friendly.

network virtualization; cloud computing; software defined networks;

network function virtualization

Wk 1o DA E A 4 22 AT 40 AR

A TEREEBORFIH K R
UG T BRI R, a4 i B
O 220l A7 B AT AT & Ak R
1113 i 5 7 FH RIS 1) AN BB 47K, T R Y
AR EAEHZBEEAR. —J7
T, 5K 00 18 A0 2R 22 2 e T LA
110 B AR A R R 1Y, 2 e X DL A B
TES IR 2278 W W 48585 5K 5 75 — Jr T,
IR 19 ) S ik i 5 e A3 A B R 2%
o ATT =22 180 A7 A 19 A1 i vh 2% A il 454
] B0 9 19 25 17 R BN B R 1 E

W FsEER . 2014-03-06

245 ki BY (8] : 2014-04-29

EwxE. . BREREMARKE
(“973”)11%1(2013CB329103) ; E@REB%
NSES(61271171.61272462)

R B R AR AT 57 NE ™ O T v
I figp DR S 2 TR, AATIA H TARZ /Y
5507, ik A O M 2%k UL AE (NV) 1) 3
AR BT T RS A

55 Mz 55 75 HE AL 2R AL, 0 4% R 401
e & TEAE — A I 5 10y 2R 2% B
Z AT 2 A M 4% (VN [6] i
A M AU 19 265 AT LA S b 3 2 LA M
RN 255 HE LA MR B A S B AR
10 5145 0 265 245 4 19 8y 2 A 2
DL AT RE BN R i B B AT
2R Z fEAL IR, M — AR
T UF I 7 2 SR ) 4% 404K 4
ARIEFRIER, W RO AARZ , 5 T ik
N7 AR BB R PRI T 1 2%
HE 0L Ak 19 5 B SCHE B8 O &

OXGERITA 02 20145E6 8 203555358 Jun. 2014 Vol.20 No.3

8 %/WEN Tao
4
[T #/YU Hongfang
Z& /LI Lemin
(BFREAXZE XAEEEERHERES
SRR E, Ml BB 611731)
(Key Lab of Optical Fiber Sensing and
Communications (Ministry of Education),
University of Electronic Science and
Technology of China, Chengdu, 611731,
China)

2o AN L EOR 150 30, M 45 1
WAL A B OE R — Bl BRI S 4
Ao A YT UL, W2 BN 272
FEARTFH T il G 0 B I 26 B DR A R
X L 47 Al 4 B ) 45 B R D) e b A
I8 B E AT > H B8E A I H
0, FH AR s A )2 IR 55 5 5K Y
P45

P 4%t AUAK 1) — RBESS A e 1 i
N o TEXMAMZ T, PR AR 45
e ZE ] A ORI RZE, H PR R 2
W — A~ B UL 100 2% S H2 A AL I 2% =
S8 Bt 2R B JZ BT IR A WS PR
2% VA 55 198 2GR [ 45 P o 3
A AR 3t o e 1 VR 1O B AR Y
A T 0 25 4 B A2 AR L 4R T T
2% I 55 B4 J= ORI B () ) 0 £ g 1R
e ViU RLIDIEE

1 M EBHRTE

1.1 R EMEEBMLIEAR

P 2% J 400 Ak AR Sy — > B Y A
SEEIR A ZRKEH], H AR 0
RERMZERTHYHRE. ML
AR KR R AN E 2 TR o Al R
AT B KRR B AT DL A



ZTE TECHNOLOGY JOURNAL l

ST T <@ )

Bit Bix
SR BRI F BB
EMRESZ2RE
BENR TN
TR
EINRBEE 75 RRNERR
Ty B
HBEHWE
BB E INP 1 INP 2 INP 3
INP . 501016 12454 75
AE MEEMLEN
[apn ][ EEmS ]
oo ]
1990 & 2000 £ 2005 0F

-1

| | |
| | I
@% TEE] JIEE

mwl
|
\

VNTE]  [Miminet RE]

APN: FFTREME  XLAN: RINT Y EBBEME VLAN: EINSEME VPN ZINEREMS

AB2 MEEMULXERRE

M & BN AT R R B T 45 R 55
55 0 e R ) M A DR I A T
Z 3 PR AR, Hovh f Y 4 2K )
SR - R LR I 4% (VILAN) | JE # &
FH W 4 (VPN) | & 3 0] g 72 W 45
(APN) .2 55 M 2% .

(1) R 400 3ok o) 4%

VLANPUZ: — Fl il o 4 Jay 458 09 Py
B 1% A5 32 5 b T AS 2 ) B b R 4y B
— AN A W B DTG S5 B R L TR 4
AR, EEERLIRM b, )
5 0 45 1) 2% 6 F 0 6 A B B
FH IR VLAN £ A (1 ) 20 15 ) 2% &
PN 53 AT DL [F]— 0 0 sy 4 ) 9 1
F P R 4 B[] 1 32 58 1 W b, B AT
TS TR A 4% A L B AIG
AT NS A v 422 4 S 5 T A
Fi o VLAN AR 1 sz 7 s & 4 %
20 AT O T AT )
46l (MAC) |3 F 1P #: & 2 I F A

FAE X E M7 . IEEE 802.1Q
PR KA G — T R TR T A bR 2
B2, i — 2583 T VLAN [ 1k R 45
Fa, N T VLAN ) & & .

(2) 2 80 F o 2%

VPN F8 722 F W 2% | g 37 i
KL 0T ML B R A
AN SR I T A% G N 2% o i
114 S 3] 3 1) 400 B I TR R A R AE N
F 19 2 436 107 7 T 2 3L A 4 L ) 5% 2
b, g R G B R S B AN A H
X, DLk 3] 3k 52 ) B0 2% B R Y B
1, T LAEE & — Rl 5 M 2% . VPN
W T — s gL e N F Ok B %
TATH 70T, dal LU FAS A 55
£ NN R T R/ SR L=
ALK VPN R 4 o 3 R 2 — 2
VPN, . JZ VPN 1 = JZ VPN, i —
J2 VPN 1 = J2 VPN i R B2 2 4 24
OB Z A 0 — )2 VPN A RITRI

i,

(3) = 8l m] 4 A2 ) 4%

APN $ AR & A B0K 1 BN 45 1
R A A X 45 1T g R B2 11 (NAPT) (1)
JE R R ok, AR LLAH E X
B R SC A B 2. APN SEHL
X EFEAWRE,E—LENAHE
5 B AR A5 4 7 20K 26 v 4% i
GIEEE N ANTIN S B I e JIUE
il J22 T A T LA TR % 1) T g AR
F, v i 55 4 4k 3 4 ol 1) 2% 1 1R
A5 5 2SR R 4% AR B Y R
[ o RS Ea Ry i S s I
P 7 7E 0 20 30 S B i B A PN
BUb B A ) g XA B S B
0. AMER I8 AR SR
B AL BEALT 25 APN B 22 9 28 35 P, T
T IV 52 2% 1) o 2 R AR

(4) 7 3 M 2

Mg R EACHMYE L
9 — A~ 32 58 X 2%, R B e 2 45
FEARNG BT R, S RAE
JECAITT A b b B T A SR A = A
&AL . e T A R L
J2 5 B H N, T 14 SR A LA B
BT ZIE] AR R R T I A 8 i
o B w4 R JE T R IR 2
0o 2 S R, A AN T B AR ) 4% 1) A ]
FEE BRI R 1S B A D 45
1R 45 85 Ak A R 245 R 55 o

12 BEERRMENMEEMLTIR

W 2% Ji 400 Ak 1Y & R I 52 I8 15 4R
TARZ AT H I S HF . XL H
22 J2 Sy W3R S 50 1 Y I 45 OF
B, 5B B ) R AR Y R AR
Eb L B AT 58 Ml SR T 4% R AL
A AE AR R FAC R M i 2 X
Bone” , PlanetLab®™ F1 GENI"',

(1)X-Bone

HE B 5 1 i MBone FI1 6Bone , X—
Bone F7 4 55 — A L B LA 58 11
W 2% g2 Sk S BT H . X-Bone %
K ) 2 R S B R 0L 0 2% 5 ok 4
JERCA T BRI (V) Bl iy — 20
HE AU 5 BIL AN 400 ol A DA M 3% e H

Jun. 2014 Vol.20No.3 20144F 68 EE20 455358 03 MBI A



ZTETECHNOLOGYJOURNAL
W) 48 i UL B 3 K (ERFE AN R SR

PR B T I R B TP Y 2% S‘i%ﬁ
AR A GRS MEEIIRE. V
ﬁﬂtﬂ[ﬂ%ﬂﬂﬁ@?ﬁ%ﬁ#.zm\
B A DL e AT 22 R B A
T 5 IS 2 ) N 4% ) S8 4
LSRR R M L A e R 2
(IR V=R D a5 B PSSR |
F MUK A SRR T AR O
ST K

(2)PlanetLab

PlanetLab & 3 72 17 il K 2% 4% 3k
B ) — A W 8 DF R &, R
FH T 315500 W 28 0 43 A1 5C R 58 0 T
X, B AR HE T ELIE Y R B Ak A N
77, BRI A5 i Tz M
& LT H o PlanetLab 19 H Fr &
B 3 — A T8 1) R 55 1 I 4% 3R A il
AN RGE MM RGPS . H
Mo N EEA EEWH BT T
BEAST S HE AL S AL B A T 1
5 IR A A B 0 R EE
(5 B AR % . PlanetLab % F 4 ik
TR ST < 58—, SHE o 2, B4
o R P 3 2R 18 A7 6 B T WA B
MR S S S =02 o AR N
)92 T 5 AL ol 45 A BB A HEAS b 5
AT AR A 5 5 = Eiﬂ”ﬁﬁ%ﬁﬁﬁi
%A?Hlﬁ%iﬁf%ﬁﬂﬁfﬂ}#t,ﬁ'ﬁ
A 4b T B A E IR 55 RS
HMHEM LR OAMHEBRZED BTN
TR El DR A5 T 4 B4 11 CAPD) (AR
P W0 AR MR 55 I & 1 K 3 1 i I s
P R I

(3)GENI

GENI 2 55 [ B R 22 B4 4
R Y — A K LY M 2% 6 1k
WH, BEEGIRA B W2 8 ik
AR R e 7 — N B Sy R CR R
BRI 8 M & NIRRT —UE
WK o i 1 25 A o @MME%mﬁE
FRAL 4 < T 40 J2 20 R I =, 5
CHHFSE # R4 G IR &) .
R iR NS A = S I i N e
G LRVAR i 1 = N e S e B A
GENT # H T i 2 X 9% V6 7 i) [ A 55
(B _F oy R ok SEB Bl Ak . T

Pk BE . GENT XJ 7% F i 0l 1k 7 %8 iE 47
T, A TR R R E
WE5E, IR 66 F 1sf 6] 4 5 75 00, A
23 18] b 4 TE 95 U A SE AR I Se
(SRS IR AW R SN X X O

2 WM& EMLBIME

T 0 2% R LA 1 AE O T AR
Z 1 fiff e — 28 HLOR 1 ) B3, /R G 58 4%
BHEAREKRGSHM ARG, B
TEY W 45 R AL, — D7 & B F =3
B 500 2 R HA S Bk B
F—IT A H SR REH, LE
B A 5 AR T AU 4 i IR
% o BRIMLZ AN, B E UM 4% (SDN)
B 24t Sy X 45 AR 3R AIE T —
BT TR %, A0 el R A SDN 25 552 30 ) 4%
FEAAAE AR Bh T — AN AT T 5 A

21 MEEMLE=ITE

— H ok M 2% g 0 Ak S e > —
ANRFHWR A, =50 BT
W 2 i P04k ok 1302 — T e & 1Y
Blor. B9, =350 M 4 1 fig DL
B B 46 b 0 52 2% B SR A 1R W 48
PUIE SR B AR, & 72 B AR R AR
B3 A R, WM& LS =315
Rl Y e 5 2 R LAk R LA AT
SO A, A AR R BT DLSE e i
HAb

H A 9 F W & 17 iF 55 & B4R
FEI A T B W 55 0 SR AL Jy T, — i
i) Il 55 1) )22 UK 45 4 (SOA) " 1] 3 Jile

TR AEKRNEE R R R
I F s =N/ B Ul
W TERIRIZE 2 M 4% R A
L TERX — 2, T SOA 1 M 4% 1
UL 1 B 25 A ) 1 1) 2% L il 15 it %
5 G AL A 2% B 55 il e ol =
T A3 5wl 18 it 16 17 4G A o 5
TRKs Bl A 52 0 45 & SOA 2244 19 = MR
%o M tn 20 FREPMAZEZ E,
— 2 T & B e 3k R M 45 IR 55
%S IR EREINE - IRE
Wi 45, DA R 280k T P iR . T
XANZERY TR, 9 45 % R 1Y R UL D )
A L K TE = 2 48 9 CPU fig

AN A7 /T 5 2 1) 45 3 5 0% U5 AR 2
1t g8 — M HLI R AT A B . DR, 7
AT SOA W ZEH TR, X 2% BE R W]
LA A A R AL 1 — 3 4 R iR
% — R A W —FRA % - = IRk
55 45

22 MERMULFEN

W2 R LA S I RE R R E
ZEAH 2 5% SR & R AR ERAF AR
— % 1Y Jay BRAE , 75 X 19 45 1 U0 AE 4L
RPEAT G — R G o X Jr WY 2
R FE R A A, H Nicira 24 A
B9 NVP'! | Cisco 2 F [ OnePK"™ DA J&
Juniper 2% H) i Junosphere!™' - & f; H
R

(1)NVP

Nicira 24 7] 1§ NVP J& — > 4l i
SR, B R 2% Y 4 1 S BE

f&ﬁ*ﬁ

45 AR S

%

X
X2
g

E

W)

l§l3>

EOAR S 6YM LS L

45 AR S

SR eaE]

EI‘EJHE%H’JHX

= IA *’Q

OXGERITA 04 2014768 20555358 Jun. 2014 Vol.20 No.3



I JZ B 14 4% B A7F v i S ok, 5 ol
LR R 45 )2 T AR PR NVP 2R R 4[] 4
PR o TEXAS B L W & 20 b,
NVP H AL T 8 A 0 2% o 33k Fl 19 2% 114
HE AV Ak A R i BT A6 T I 2% ) g A A
B, B 4 7E AT&T ., eBay . Fidelity
Investments . NTT #ll Rackspace &N H]
JTZ o NVP R A% O 1 A S
F) J& OpenvSwitch Al H 0> 45 il 2% .
OpenvSwitch J&& — Fl I il 1Y M 0 52 46t
BL, 7E NVP rp 9l 3 2 78 BUA M 45 19 14
Fil, 52 BL A B I 46 B DR R AL . Pl
5 4 25 5 6 & BT A 1Y OpenvSwitch 7
ORI 2% 3% 4, I K 004K IS Y 00 2%
PRI LA APTRYIE R ER k. NVP R
AR GF RS N T SO A
g 2% vh i il 55 2 AL ARG 7 & TR
1 I R VSR S R T L i
TG 5 E B BE R S, X SE R AT At
HEzh T H KR

(2)O0nePK

Cisco 2 7} 1Y OnePK & — & J7 i
TF & FAE Cisco X5 L A 213 E IR
%1 T H . OnePK 2244 11 [ 5 FF /R .
18 Bl F Cisco Y i 1 2% A1 32 e HL G 7]
Y B, OnePK 1J LA LE X 2% 5 %5 Hi iE
V72 A B N T R, B AR B e R
IR B, B AR T 38 8 R B LA ik
g 2% f) P BE 8 20 BRI HH R o OnePK
BB AL 3 FEEA A ROR
JZ . OnePK API HI 5 {5 18 . %on )2
HTAE ] AP 20 5, A6 RO & N B
R, b A 5 R A 9 5 1 T
API. OnePK API 4§ % j& OnePK T []
S )28 A B ) APL, B R AE R R
L8 — A & g MF- 6 8] 1R
B R 22 S o E A R OE AL TR
Z ], AL IR A S T RE L PRt 1
2 BT J2 548 22 8] 08— > PR
%4 I8 . OnePK 32 #4145 C|
Java , Python \ REST % Z # JF & 18 7 L)
Ko A [a) B 3 2 A, 4k i) APT e 75
Fr A /Y Cisco # 4 ( H i H & ]
Cisco 45 ) o

(3) Junosphere

Juniper 2 7 [ Junosphere f& — &

16 B T 22 T 5 S0 A S B A4 R UL I 2%
VL HEAKIE T A B RS Al
i, X Ah $2 AL Web Ui Al R %5 .
Junosphere 42 4 41 ¥ 6 fr o8 o TE
Junosphere z5 H, 1 P 0] DL J5 { Hb 42
HEFNIS AT R AR 2%, 47 R I 48 AL Al
JC 5 B AN B BL & T AE o Junosphere M
TR A2 58] R A 80 2 5 P 1, DA 9 —
TG P AR 4 Sk T 2 4 AT A 1Y
I 55 A s, BE 06 BE Je 1) 0 J2E 9 M R 1
I3

2.3 M E{L 5 SDN
W 4 K #14L 15 SDN [y £7 76 1

ZTE TECHNOLOGY JOURNAL
WEEMUHE X HEMKK | BFS

«

Z2 ZARL I b T R H R TR S, LS
SDN ZZ i 119 52 M IS J2 550 4 F T 43 B
Y — A~ 38 58 1 o 4 S T 9 4%
R UL AL AR 5 32 5 ) 2% 0 DS 2 I 4% Bk
%, mE I E— R, A
SRR L 0 A LR A R T A2
] A 2R o B G, SDN A b H A4 k) 4%
B R Bl N A S B N 4% R LML Y
— P R F B, W S R R
Nicira 23 ) ) NVP 58 4= 5t v D $42 18
SDN 1y Jy X i 47 % & 5 LYK, SDN ]
2% 1 Pk BE I AR AT DU B T B A 1 M
2% i Ak T U1 Mininet 223 5 5% )5,
I 2% i $01 4k nT LA 1 5 480 SDN 2 e

VLAN(B F B2 A0 48 3)

C D € D ‘ D

REHUMIES 1
RZ HM 0 25 2

RE 45 3

REHND 48 N

1P L Bt P 4%

OpenvSwitch
4

APl O R iEEZD
NVP : Nicira 89X 45 52 {16 7~ @B

OpenvSwitch : —fPFHROYZ A RA, VM : EZ A
VLAN : NS BN

AE 4 NVP 24

©
=N EEOA
AP

Java
RABEEON
API

<

2

| Sy |
OnePK OnePK OnePK OnePK
483 FAE R 00 45 3 RAE IR 0045 3 RAE IR %) 45 3 RAE IR
10S 10Sd/XE XR NX-0S

APl W AmI2# O OnePK: Cisco YL b 7 53

A E5 OnePKZEH#

Jun. 2014 Vol.20No.3 201446 8 520 %53 1 05 PIGETRAR




l ZTE TECHNOLOGY JOURNAL

E- ) 44 g2 $04L 03 5 . B 26 ok 3

= = =
E'IETIIEI
= =1 =
=) =

e
sl

I ]%F Junosphere & & R ()

AHSLH =

2 B

Al

L0000

Junosphere 7= SEIf 2

Junosphere : Juniper 890 48 &2 )1k 7 &

A E 6 Junosphere 224

BLCF 52 bl — 280 %) Sk S By
HEAL

H 1 SDN 25 ¥ & 52 B 1) 2% 1 41
e Z B LA ) Ok B 22 A S A, S
B J5 R 2 AE F SDN 1 K1Y 25 4 4
F o P25y S R KL 45 SDN AT LA
S WP A A T 4 ) 1 1 4% R UL 4K L B
B - T R AU A 04 S TR LA
X AE T 5 # S8 1 SDN Y 44 1] 4%
F 43 B RE S04k, DT RE A2 £ 41 2 A B
JiNSE KA APL. H B SDN 76 32 5 K 41
&5 T I A7 A A — S ) B, A 2
SDN 7 Ef (1% [a] #51 , SDN 44 il #% £ 4K i
K AH S v A B R AR 45 5 £
R HEA T 2% B TR RE LA, T LA A
Gy 7 A A R A 2% e A (A
SR FH 428 i g 20 A1 2008 2B B 2 4 ol
F Ay L) & SDN 52 B 38 B 19 2% Kz 40
b 2o % 58 AT 55 5 LYK, SDN 2
BE T ey J7 S I 2% B T fE , 52
PR 8% f 304K R X T 2% R Y B
5 118 SRR S B A R L TE
3K —Jy Tl SDN & A7 R 1 5# 5 de S L A
g 2% ki AL L AN [ B 3 B9 R 55 S5 o
(QoS) #E3K 22 5 H K, SDN 7 % X 4y
I 55, 3 ff I A0E S SR Ry 4 0 A9
A

H HIVF 22 89 32 0 89 SDN £ 1l #5+
41l OpenDaylight . OpenContrial 4§ #f &
PR32 R M 2% i 04k, & FLowvisor |
FlowN DL M Advisor 55 8 2% ] RS2 8t

I 45 i 446 T & B9 SDN 4L 47F

3 W& & AL BY K Sk

[l Jo & J& 1 R LA B SR i F 9
P ASHE & B R0 2% i D4R A — A~ B
B B R AE R SRR 1L
&R (SR RN EE i e o
ez B s — bR R 5
(XaaS) VAR (Y 52 0 o BEAE 1) 1) 2% 1
AL I ALAL N T 3 8 H At IR 55 i
FEAER 2 S8 B VF 2R TR
LR Wl it S N
oK 1 45 12 404k R 3% 1) 2 45 B AR
%5 (NaaS) [ 7 0] & & |, JiC )2 1) B 42
g — g Rk, Xt N2 5 45
e — RS A APL, P AN FAR DL
FURE A FH 9 2%, T G 7 B 4R N 4% AR
B, 206 T WA M AR 2% B TR
K, T APT (455 18] ML L m] LR E T
IR 55 B s ik e Ao B Tl
16 5 15 B Ak ml A 2F A B o 1E L
P& IR R s N OB
J'é , 1P I 2 BRASE ol 5 RS L P AR
TS HE— 25 B K, AR ok I 45 1 4
b TE T 15 B BE w20 45 Bk 55 5 T
WhE KA WA

W 2% Hi 40 1E 7E TG 2R I 45 b
o RHEKREN S -
B (=T % T 9 O R o o
TR W 45 1 ) 25 B B 84k 26 45 i
M — A $2 4k R 45 6 H 4k /9 S R AR

OXGERITA 06 20145E6 8 203555358 Jun. 2014 Vol.20 No.3

B ARl B k4 BT U5 R ER
BATTE W 4% 5 Bk Y S B A TR
ARINBI ST o A8 TCLR 45 40038, ) 4%
R RSB A 3 A T
A N 0 S B ST A SE B
FTF AR A SL B, 3 R T LA
S LA AR R SR T Al R
Koo TEICW 445k, i 401k G 2 B )
538 3 AT A8 ik B AR (0XC)
I S 3 (e (R U
(ROADM) 1) i Ak L ¥k ik 1K 28 46 i
P OGHE 0 R AL

W 2% o) B B2 HL Ak (NFV) 9 )&
2013 AE M)A 4R M I — A B AR
W 45 B2 HUAL I — AN B A S, 3
Hi &Rt s, BEfMHC A
1) 1 M RE 19 IR 55 2% L S SR AL AN AE G 1
7R B U 1AL 5 4 A T B
W45 iR 55 . sk H IR A, W 4% AR R
AL AT DL 1 2 0 2% K 4801k o A
0L 4K i — b 2 B R B A Y
IR 55 #5% M $UL Ak B2 AR F i o 19 IR 55 2%
% U Sk S B UL 45 v A I RE Y A
AR — 2 215 . ARk, W4
IRE BB B 1 & SUR 23 1k F I, 7
IR 55 Ak 1) JEL i B, — A R A0 I 45
— A4 e . 2% I RE R 84k AT
VLl 6 — A~ 4 0 00 = B 4R S A
B 45 i H0L Ak BT 7 A A R AL I 45
P SR L % 4 R nT a8 s
7 3l 0 25 (4 4T ] 50408 Ak 212 T RN 4%
2 W . T-NOVA'I H & FP7 % %
B NEV 30 H | H 3 5k R NFV O
AL [ R SR R S RE , UEA T AR
55 WIS %, B % NFVaaS B9 H A5 o

NEV (38 fg 1 7 firs . g X
T 3T T AE SR

(1) AL X 2 1 A

LAk 45 T g (VNF) B RE %
iz 17 78 W 4% ) i8R L 1k 3 ik I it
(NFVI) H B 54 358 2 7 1) 2% D) i

(2) 2% Dy i 12 U4k 3L Atk 35 it

M 2% T gE K2 Bl 1k S Ak iR
(NFVI) A 45 T FH N7 1) 4 28 58 5 2L
Ko AnART o 3k 2 R R R AT R LAk A SR
W& , [5) B NFVI SZ5F VNF [ 8047 6



ZTE TECHNOLOGY JOURNAL «

Mg EMUBE X REMAR | BIFES

2 SO P45 T B
VNF VNF VNF VNF
NFV E il i% i
EitE BT EME %%
s
B
ELE
ite 5 oS
WIEHB

VNF : RIS THEE

NFV : (W48 TH B RZ v

AE7 NFVZEH

(3)NFV [ 48 3z B

NFV [ 48 B2 8 B Y W] B 2 45
TR 32 HRE 1 R LAk 1 g B L T R
PE SRR VNF B B DL &, &
TN R R B A4S NFV B4
o BT R AR BAT 55 RO AR

15 R — A8 24 A, AR AL
1 3k R A W R i, B R 1 LA
SE o AR Fe IRH Y R R kR
E,NFV £ N % 7 &k M4 (CDN) | IP
Z R T 2 50 R LS R 2% 4
KGO KA W h

4 HERIE

I 2% 1 $L 4K A B R FI H 40
P RTE O M SRR, S R =35
S A Ak 52 30 L Kz SDN 45 AR 5 46 455, )
WIS 5 K ANl 4 B4
TEVERE PR B AT S8R 5 FH PR oS A
55y T BSR4 I 2% K
LT ZRAL B B RS 450, I 1m T
2R 2% 6 I 4% S AT, ) R
BRI I A T B APT L B ) 45 1)
AE . 2% 5 S Ak 7E & R B P A LE
B TR 22 56 5 1] B AR B A7 A N R Y

fip ey 5 AR HE— BT . AR
o HLIGG 10 e R g — S EE BT 1], ) 4%
HE DL 05 X 19 2 S5 4 ik 55 45 401 sk
T B TR AC Y B T

ZE

[11 CHOWDHURY N M K, BOUTABA R.
Network virtualization: state of the art and
research challenges [J]. Communications
Magazine, IEEE, 2009, 47(7):20-26.

[2] CHOWDHURY N M, BOUTABA R. A survey
of network virtualization [J]. Computer
Networks, 2010, 54(5): 862-876.

[3] WANG A, IYER M, DUTTA R, et al. Network
Virtualization: Technologies, Perspectives,
and Frontiers [J]. Journal of Lightwave
Technology, 2013, 31(4): 523-537.

[4] KHAN A, ZUGENMAIER A, JURCA D, et al.
Network virtualization: a hypervisor for the
Internet? [JI. Communications Magazine,
IEEE, 2012, 50(1): 136-143.

[5] COMMITTEE L S. IEEE Standard for Local
and Metropolitan Area Networks—Virtual
Bridged Local Area Networks [S]. IEEE Std
802.1Q-2005, 2006.

[6] FERGUSON P, HUSTON G. What is a VPN?
[R]. Tech. Rep., Cisco Systems, 1998.

[71 TOUCH J, HOTZ S. The X-Bone [C]//
Proceedings of the IEEE Global
Telecommunications Conference
(GLOBECOM,), Sydney, 1998, 1: 44-52.

[8] PlanetLab: An open platform for developing,
deploying, and accessing planetary—scale
services [EB/OL]. (2014-03-01). http://www.
planet—lab.org/.

[9] GENI: Global Environment for Network
Innovations [EB/OL]. (2014-03-01). http://
www.geni.net/.

[10] DUAN Q, YAN Y, VASILAKOS A V. A survey
on service—oriented network virtualization
toward convergence of networking and
cloud computing [J]. Network and Service
Management, |IEEE Transactions on, 2012, 9
(4): 373-392.

[11] Nicira. It’s time to virtualize the network
[EB/OLI. (2014-03-01). http://nicira.com/en/
network-virtualization—platform.

[12] Cisco OnePK [EB/OL]. (2014-03-01). http://
www.cisco.com/c/en/us/products/ios—nx—
os-software/onepk.html.

[13] Juniper Junosphere [EB/OL]. (2014-03-01).
http://www juniper.net/us/en/products—
services/software/junos—platform/
junosphere/.

[14] DRUTSKOY D, KELLER E, REXFORD J.
Scalable network virtualization in software—
defined networks [J]. IEEE Internet
Computing, 2013,17(2 ):20-27. doi:
10.1109/MIC.2012.144.

[15] Network Functions Virtualisation [R].
Introductory White Paper. SDN and
OpenFlow World Congress. October 22—
24,2012.

[16] NFV. Network Functions Virtualisation
(NFV); Architectural Framework [R].
Technical Body: NFV, 1998.

[17] T-NOVA [EB/OLI. (2014-03-01). http://
Wwww.t—nova.eu/.

1EZ& BT

BE, BIRIRASE
BRSBEEHENERXLN
RSB IARE; E2H
RIS R ST
FSHEPILIL,

EBOE, BFIRNEARZH
B ELTESH;HREE
TIMES RN ERIETE S0
B.SITE 2SN
BIMNBEGHES, BRE
HRECNT0RE, Birs
WIS 30 Tk,

¢

TRR, PE L2k
PEREZESLHRD
QARNBEEMEEA, BiFX
FBIEMEA &R TE
EMBEA P B A 5
—HMNBEAE ; BRES
RIEX 40 RE. ES4

£ / o

Jun. 2014 Vol.20No.3 201446 8 520 %53 1 07 PIGETRAR



ZTE TECHNOLOGY JOURNAL

o =u [ PrrETReTeTee

DOI: 10.3969/j.issn.1009-6868.2014.03.002

2% YL : http://www.cnki.net/kems/detail/34.1228.TN.20140429.1723.005.html

[

P 28

E 4L B ) 28 T e

\

BARNERTY

Network Virtualization and Network Function Virtualization

PEDES: NS XEiInEB:A XERS :1009-6868 (2014) 03—0008-004

N sy ms @ e RSB I BB DU VB R AR A (T 947, R RS
BORERANBER  AEDVRSE BDZOME . REMS. FBDIVF
r—%Mﬂiﬁ;fmmﬁFm;@ RE MRS, STMBENRE ; Bt D
4012210 PO TT R 3 T4 T B R M SR B 2 LB TR D S — , AR R

BSEIZNHREAMAD, @RISR 5E 80 S A01E 52 69 WA

s REMES E T B

KRPINES, BYRD AP RIHRSNEF N IHEMFECENE, iR

EEBBHREM

TIB 241k s B DD AR M B 4 « R T o R D W56

This article provides some ideas for network virtualization and network
function virtualization. It describes three typical scenarios of these topics in a carrier’
s network, including data center network(DCN), evolved packet core network (EPC),
and home network (HN). DCN virtualization provides better security, throughput, and
performance for multiple tenants, and the network can be configured automatically.
EPC virtualization enables different types of network equipment be consolidated in
order to reduce TCO. Through dynamic network reconfiguration, it also enables
higher service availability and resiliency for end users. HN virtualization can simplify
user equipment and reduce OPEX by eliminating the need to constantly maintain and
upgrade the CPEs. HN virtualization also makes service deployment more flexible.

LCALIGERE network virtualization; network functions virtualization; overlay network;
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In this paper, we present a novel network virtualization model based on
software—defined networking (SDN). With the logic concept of network area, this
model uses network virtualization technology in the same area and realizes the
switch of different virtual network identifier between border regions by controlling the
control plane in a unified way. In this way, it can complete the cross—regional
interaction. This model is compatible with a variety of network virtualization
technologies to achieve high efficiency, scalability, and large—scale network

virtualization.
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MTMS paper describes a new dynamic transparent virtual network
embedding (VNE) algorithm based on elastic optical transport infrastructure. This new
algorithm takes into account the node mapping and link mapping for optical
orthogonal frequency division multiplexing (O—OFDM) network virtualization. To
handle the requests of each virtual optical network, this algorithm first creates a
hierarchical view of the underlying optical network then takes into account all the
underlying local node mapping information to complete the link map based on the
single application of one auxiliary figure. Simulations show that the algorithm takes
into account the uniqueness of an O—OFDM network and is better than directly using
VNE reference algorithms. Simulations for an actual topology show the average
distance between the bottom of the embedded path is well controlled within the
range of a typical O—OFDM transmission signal.
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This paper describes an intra—provider service migration algorithm in the
network virtualization environment. Using the dynamic QoS computing method, we
define the migration discriminant factor, which quantifies the trade—off of migration
costs and benefits. With this algorithm, we can judge the migration time and select
the optimal virtual node with minimum factor as service provider. The algorithm
achieves the goals of service management, improved QoE, and reduced service

latency and energy consumption.
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Centralization vs. Distribution: Cooperative Virtual Network Embedding

PEDES: TN XEIFEL: A XERS :1009-6868 (2014) 03-0036-005

EElzocss0nnnRASESa05NE, RE T DERMUMESRE S
e WE R T RO EEDHa S SNHODIE IS, AR RS R

R, BITIS B AME 5 EM BN R T L ERNEEMNS T ES; E— 0D
DIEHIRESSPRETAEERESIME, RERRE NMEME N IR, %
EESRTEDRANA NG ESENNRE, TR T SN, DL E

IR S A QT Al B .

P28 20k ; G2 A D ABBREY ; 20 5 4370 ; 1D D A S R 45 By

This article proposes a cooperative virtual network embedding algorithm
that leverages traditional centralized and distributed algorithms. Cooperative virtual
network embedding keeps the central control entity with a global vision in centralized
algorithms in charge of general control and vital decisions. At the same time, it trusts
a set of limited substrate nodes with detailed embedding solutions. A central control
entity and multiple substrate nodes cooperate closely to achieve successful virtual
network embedding. The cooperative algorithm incorporates the advantages of both
centralized and distributed algorithms and also avoids their shortcomings. Elementary
simulations prove the practicability and effectiveness of this algorithm.

network virtualization; virtual network embedding; centralization;
distribution; cooperative virtual network embedding
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Big Data : Yesterday, Today, Tomorrow
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Abstract: This paper analyzes the reasons that big data is generated. It then describes
big data in terms of effects, value, and issues. Now, big data is opening a new era of
development and presents good opportunities. The science and social values of big data
focus on two aspects. On the one hand, big data can discover explicit laws and also dig
up implicit laws and potential value. On the other hand, big data can be changed into the
fountain of economic value and shake all aspects of the world.

Keywords:big data; correlation analysis; data science
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Using Background Real-Time Tracking and Multi-Carrier to Solve the
Complete Coverage High-Speed Railway Quality Problem
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Abstract:In this paper, we use background real-time tracking to determine the
reason for sharp deterioration of Ec/lo and received total wideband power (RTWP) on
a complete—coverage high—speed railway. Burst network load and interference are
the key factors that affect the quality of high—speed railway. Due to rapidly improved
network quality, double(multi) carrier will be the only way to resolve the contradiction
of load, capacity and quality in W network high—speed railway construction planning

and designing.

Keywords: Ec/lo; real-time tracking; network load; double carrier
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Abstract: In this paper, we use the theory of finite—state machines and a MATLAB/
Simulink Stateflow simulation environment to formalize the modeling of a controller
area network (CAN) bus communication system with CAN bus communication control
protocol. We use the simulation model to analyze the impact of the load rate of the
CAN bus communication system on throughput, average delay of information,
communication collision rate, network utilization, network efficiency, and load
completion. The simulations show the benefits of the CAN bus communication
control protocol and prove the feasibility of CAN bus protocol modeling and simulation
in a Stateflow enviornment.
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Abstract: This paper describes a small-scale convergence system that is based on
storage bridge bay (SBB) and has added PCle signals. This system combines
computing and storage applications. It is highly integrated, feature—rich, scalable,
and highly compatible. It also enables flexible configuration. It is a universal

miniaturized computing storage system.
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small computer system Interface (SAS); PCle; network storage; server virtualization
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Design of a 2.65 GHz Two-Stage High-Efficiency, High-Gain Class-F
Switching-Mode Power Amplifier

PEDES:TP393.03 XEIFED:A XE4RS :1009-6868 (2014) 03-0055-03

BEAFEADEKNABNERTEREMNRITDENEN L, RBABETRG
LULE AN T FRIDER A B[HTEEENLFETCE , 7 XA GaN HEMT
EARBRITHMET AT LEBENMNEIN NS HSILm F LINER KB £
2.65 GHz TEMIR WK M A28 E 5 65.69% [NK N0 (PAE) . 20 dB BTN XK
SRFI0WEEDIR, ZERASHNLNSERSBBNELSREMS EHT

BRI AET FER WA SHEIE

KB FEDERPASE; WL SHE; SIBH AR

Abstract: In this paper, we use an open stub microstrip line to realize harmonic
impedance matching of a class—F PA. We analyze the fundamental design methods
of a class—F PA and design a two-stage high—efficiency, high—gain class—-F PA
using GaN HEMT. At 2.65 GHz, the PA has 65.69% power—added efficiency, 20 dB
gain, and 10 W output. The measured results conform with the circuit simulations,
and this proves that our design method is effective.

Key words: class—F power amplifier; two—stage; high efficiency; high gain
switching—mode power amplifier
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