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Abstract

Title of Thesis : A Study on Business Strategy for SDN Clouding Service
—Case Study of N Company

Name of Institute : Tunghai University

Executive Master of Business Administration Program
Graduation Time : (06,72016)
Student Name : Chien-Wen Chen Advisor Name : Teng-Lung Hsieh

Abstract :

Objective of this paper is to explore the enterprise can establish new
patterns of services and business models through a highly efficient SDN
network environment, and further create a core competitiveness, that is,
the ability to differentiate , value-added capabilities and the ability
to reach customer, an then to explore SDN' s white space , the three primary
elements of the white space strategy, and to give evidence by following
actual case study from N Company:

1. Strategic alliance with the global vendors and to take exhibition
to achieve the the ability to reach customer.

2. Through SDN virtualization, centralized management features to
highlight enterprise’ s differential ability.

3. Integration of the customer’ s existing network and new-generation
SDN network architecture to improve the value-added capability .

4. N company’ s SDN architecture product solutions that can combine
traditional network infrastructure to serve existing customers ,
more with the new technology to serve new customers , let its

products full use in white space .

Key words: SDN -~ Core Competence ~ White Space
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B 2-2: Mark Johnson f # #-5" B kiR PFHEAFFTRE2014)
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¥ = i SDN 2 =2+ 3-mim A 45
LFERRGEN S LER L P D, B, ERAERS J AL, A
TR RRER DG ‘LW”‘P (HB G 2l B d%?m??%mﬁzé%& A in
ERTEN, TG FER ARG enF ALY < (DATA CENTER) 7 £ 7 E3% &% & Tl 5 2xih
Bom EREARERS FRT S o
1245 Cisco(2013)48 4 47 1 » 2 hHchp RAE#-d 2013 & P 54%$ £ 3 T8%- b s
MR e DA RATER D R o PR R E R~ 2R R D
Selcdp? ow ~i§4 E JaaS A k. SaaSehx T s HEe 342 £ o
e 2018 & pF > Zobddpin B € £ B T8% 0 4o 3-1 drF o T}q‘;ﬁ" @ i
BT AR ST L] 3402 345 £ 3 08k
Peom B AT8% , T 2018 & prais b B 69% , 2 iﬂ'l&ZOlBﬁp%ﬁ@%;ﬁg{gg% .
2018 & 43 40 3] 31% , 4B 3-2 77 o

® Traditional Data Center (-2% CAGR)
Cloud Data Center (24% CAGR)

14% CAGR
2013-2018

Installed
Workload
in Millions

2013 2014 2015 2016 2017 2018

Sowrca: Cisco Global Cloud Index, 2013-2018

B 3-1 : 2013 & ~2018 & >3f¥dpin £ 5 FH Kk . Cisco Glogal Cloud Index

® Public Cloud Data Center (33% CAGR)

0,
Private Cloud Data Center (21% CAGR) 24% CAGR

2013-2018

Installed
Workloads
in Millions

78%

2013 2014 2015 2016 2017

Source: Cisco Global Cloud Index, 2013-2018

B 3-2: 2013 #~2018 # 2>5 22 3 2 F FTH %k : Cisco Glogal Cloud Index
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iThome 2016 # CI0 + # 2 | £ ¥ ZHEAFT RS : ZREFTEBR 23 L EHER
#REZ(W33)

Ein OIS TRETIRIEENR3ME TPEHEREREEHG
i St S-FRETETFHEA SHEE LTEELE
58.4. 1,010:x 6.9«

1,010m=

o
318m% @ 6.9.

mmTy sER 2015%

20165

B3-3: gFZ=pv b FTH XA @ iTHome(2016 #)

PR TREZ, PREZREI A BRI S ﬁ%ﬁﬁw*ﬁﬁiﬂﬁ*’ﬁﬁéﬂ
FER IR S E-I &ﬁé\&jéﬁ G R AH Y R SR BT R e
FE R TR s AR5 07 i

gt At | HHf G 2R HC REBLLERET FEOTR
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B TRE, TR R A B BB f AR 2R TR ES KL

By, c@F e e 2Rt 30 FEBGMRETR  FIHIHLRMLR
21 p 3 > 4245 iTHOME(2016)% & & $45 % 22300 6% 2 58. 4% « H ¢ < v s M &
FROZAHTFE RG220 12.2% 6, £ REJRB L3 P £ -
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453
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iThome

B34 :2016&AL£248F4F  FHEEA : iTHome(2016 &)

BEAEGYY  AREIART EFEL L0108~ 5 FeiM 2 §FRE 252
BPFEEPENNA3FT A~ B3 UG EfoRE - (30 3-4)
M EREHRE S L RRE

2.7%

20134 20164
iThome
B 3-5 : ZTEHPRIFTEE § L ARS T kiR iTHome(2016 #)
AEEFITHFE* W 2H2 0 PR FT 905 2~3%NIT> 7 &#&B " 5:ED6.9

X
|
¥
s

WE T - B2 5 o (4R 3-5)
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SR LA AR L LY

éﬁmﬁ%iﬁﬁﬁkﬁﬁiﬁﬂ’ﬁiﬁwﬁﬁiﬁv%ﬁ&’a. ERY¥HEL
PRIEH 0 J R G0 2 B R FA(Big Data) it hfR s B RS
=N WD ‘;1*,,,1 B E R R R T, Pl AT R R RS "R R
PATALGE, B AT RNRRPEL E BIKE G AP < R, P Jsﬂ(%ﬁ'\ﬁéﬁl 3-6):
BARRAFRIBAPFTEET SRF L LA, 7T L4 (4eRl 3-6a), @ 4
3% 37— 14 SDN i, ¢ 2 % { £241 B (Control ler)% v S RS+
(4 3-6b) -

i

1
"

—+
F

EREE N SDNHRETZEFE

WRRE
o SHBIEESRIsEE, P EEE(L o UserE &= EEHER,
I8 /Routers, ETVLANEENESST, HESTFEControllersABII T !
MEBE B SN TR EEESwitchdy e EController - BE)E £ EIREEHAE
Config, FEZASwItch EiENFlow, BIERIEEEE N
&ESwitch
B
EENW o
|| msaees e P \
/
/ 3 / rammableFloy
\Controrl:a/

EHEJ&% W

B 3-6 : @Brigepsz SDN ppaikzt = & AL &kR . NEC(2015 &)
(R SN ol A EH, A B L FH Lo 1k B(Core Switch) ]t g g it
BAAR, D AR LAY MAE, @S eRERT T a SN R FRLEELNE
(Controller) ™ ##8 = & 7 m B S MK FRX THFIL FP @ FRBRERZE S
tE 4= (4o @ 3-7) »
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?Eﬁ's%EBEﬁ‘] 8,

. iZiBSmall Start
RERANABLE :
DpEEERS PEHIHAE A
PP
1]
U
o gl EiREEHScale Out
‘K /

| - BlScale Quthzh -
/ EHIET

/_m!
il L S
sl NEC

B13-7 : Wsippz SDN B2 H % % ALK

APPLICATION LAYER | |
Business Applications
AP API
CONTROL LAYER

Control Data Plane interface
(e.q., OpenFlows)

INFRASTRUCTURE LAYER
Network Devics

Bl 3-8 : SDN 7 1 T &k m: Open Networking Foundation (2012)

SDN e Bt 7 H45 ¢ (5P W] 3-8):
- . SDN hoe g 28 4 e U A i 4 5 42404 (Control Plane)#r Tt A
(Data Plane) » #* & ¢ # 3L Vb onir 3 2 B e0i@ I d 34l o
BFAHEREF 0 oo

. SDNEFREY L g gL AN %’E@‘iﬁi?‘l%—i’féa‘ﬁﬁﬁ%? PR R
F05 A, BB ARREE - RFE - ¥ T AR
RS R T

-
=
m &

i

o RFERENE EY AN e ol T e o d FIRP RIS EE
EAELEP e AT BTG BRI A S 5 (overlay) gl
VXLAN (Virtual Extensible LAN)z NVGRE (Network Virtualization
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using Generic Routing Encapsulation) WL FEHERR
e, B RFETARS M A e (AP , 7 F40SI %3 dp ¥ & layer2 ¥| layer7 ¥t
FRA

¥, 139 iTHOME2016 &= 2% & & ¥ 2 =8+ - < 734 ? SDN 2 ERengR k50, 1%,
4eB@ 3-9 #roT e

E2016FEREFREAFH AL Top10

-
=

( Continuous Integration )

59.3%

Hadoop I 544
== I 51
s ) N so.1
{Contim?fgelivery) _ 49.7
(Software befined ctorage) N 47.4
NFv@BEsREEE) I 408
2 Flashi7zmE3) O EE
iThome
B 3-9 : 2016 Z:hp £ 3r@PpeTOPI0  FA %K : iThome(2016)

Bl BRRER AR UG AWE LT ox a2 (A7, SONRRERSF
% £ Controller % "J;,Y"‘?‘;’i R ELH o
B 20 LFEZHw A RTPURY SDN ZE Hengr * k1 50. 1%



=. SDN # Hpxw

1245 IDC B A74R 2 4p &1 > 2014 & SDN & & F{r 2 PRAFF B F 607 HRH8L0.6 %
7] 2018 & A3 £ 3 80 B E &~ 0 EAF &£ S HaE 89, 4%
#b | Infonetics Research A 378 # 112014 & $ick8 7 & 8. (SDN) &7 o iy
mE® (NFV) £ 573 F3p2 ¢ pHomEFRE é*;—ﬁF'“itr-M\SDN B NFV 4 M skgae o
FB R TR EFS MAK ke R GEER AR~ & SN 2 NPV AR G
B> % > SDNENFV 2k T 9 3> { #2018 2| 110 RF =~ e FRH o (4R
3-10)
2018 F 2 ERESSDNEEINFVHIZIRIE

110{@=x

PRR5@xx

20134 2018%

Bl 3-10 : 2018 & 23T 7 SDN &2 NFV # 35-24-  F AL k&R . 1Thome(2015)
RypFas ¥ gnifh, SON® 28014 2018 # it 3 350 % ~ (4B 3-11)

HOW BIG IS THE SDN MARKET?

$35 BILLION sisee
BY 2018

W 3-11 : Fi g 2018 & & £ SDN 354ER  FHRIAE: FRE (2013)
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F] % SDN g2 28

EHE A, F b R m AR dp B BCHE B T 4, A 2018 # Data Center
fpe Al £ L D) 12 RE A~ (A0B 3-13)

Datacenter networking software
(driven by network virtualization) will reach

$1.2 BILLION BY 2018

$1.28

ED £

2013 204

015 2016 2017
B 3-12 : F5

2018
RS

£ 7

i ¢ 2018 Data Center e Et #ic §8 =

CERE (2013)

Yo ¢
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- i pEFEIH
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CE T
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HLORR Y HE RS WEB 2
#r , 2 TR pTHY IR A 78 = 1 ﬁ{Google mail %ﬁ“v} ¥ iE
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CE-BX 2T RTEFLERR -

ﬂ

Bmd TR L ARKET A BEBE AR R N R R
2 HRERR FET R

=8 WBRpeRXd o SINRRERXF R

@«f.f;,hmﬁ F, @ 4 SDN % T##F 3 F A PRAR { A B Rt AER -

M R R LB LI T R, TEE D B V4G~ [P VPN -
Load Balance ~ R E 3% % o
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Programmable Flow — Path Control

s < s -

Controller W) W e

L= - ;'"-'-'-'::.m"uu-—:ﬁaéﬁzi%
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w0 TR e

s e .

B 3-13 : SDN % g&js# it 7 & B T KRR 0 NEC(2015)
Z. 5% % e &3 R Network Agility)
TR TR /R LR b, R R DRI RER

L RRFTRATREGH
SDN ehe ARt # fiE g K 230 v SNl | ¥ et i 8 ¥ PF2 S 9 iy
2, he®] 3-14 #17 e

SR SRR B, ERARIENRE, mreate W
REHRI- - - a0

e

) TREsE
B35 R 4R .
mE S BB AR ETRS, e A
| SSRMEREE RN | Casememss (O )

FI RS Al RALBRRRIH IRERS |
B 3-14 : @sigepeyr SON ez BAEfE47 58 T8 &R NEC(2015)
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7.3 %4# 5 (Fault Tolerant)
SDN #% #1545 74 ac, 4] B (Controller) 7 i g ¥ & + 1 Switch skt Flow
WP p 3 NP ¥ 23 B (Switch) b, 4 i findy s ks
ok Ry, Ae®] 3-15 Ao e
Programmable Flow — Path Control

fﬁe

124 7 1
Flowéfjxi'f"&ﬁ ﬁhCuntruller’ﬁ """ i, }/
HEBAMN LR ?
@t A BBk F X : 2
3% 4] Switch =5 B g
iim_:{" S - ;Eﬁm; e —
B 3-15 : SDN % 45 # it 7 & ALKk R NEC(2015)
Sem 00 1L SDN rd i =t & et 2 22 2 e M 4L s Phou S R T
2.SDN Fé# i iR L F BRI I AR T THR L
fr& AERE
- REEA
Boed 5 RrERAPHELAR Fﬁ’fi ate4 3R SDN 2 5% & %, 4 CISCO ~ NEC ~ IBM ~ HP
B2PmG e SN A 52 4B = 5 (SOLUTION) 4p s 1, & 2 b 555 g 38
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#
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12345 1Thome(2012)4F & 45 &1, T & ¢ OpenFlow et k4= cpaik > @ Google
P 7 SN # Henff & 3 & Fd OpenFlow 7473 ¢ SDN 2 H &7 114k 7 4 1t
do b REBRT O - HERE Fe ] LSRN AN g3k SDN HIEF L 5
AR o

’F‘[;}%‘Fa“g;ﬂ 44 £ 4 SDN i ek » & 2018 & prasiE 7 40% = + (4o ]
3-16) -

Percentage of network spending
on SDN will

RISE SHARPLY
(22N

B 3-16 : 2018 & SDN & # 4% » = & FE B T KR FRE FUEAT(2013)
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(- )SDNmﬁﬁf“ SR REEE N S A ARRA AL S A

PR TR PR RERIRALEY 250 5 @09 - 1345 Infonetics
Frdfddpd 2 Aot 9 12 TR EF2 A ANEERF LR SN 07 (3
TEAN ?;g_v_.gguz HFIFT -

B BRIEFECOEREY  RFEERE I RBARBOHFREEFRT B
E”“’F“‘?f‘ﬁf*“ﬁ’?’ LIS A R R, F,SDN?éi@E'i#ﬁ'“i PR R S R
Bl AR TR RERIEFEAN, P L EAR AN R A o
(Z)SDN 2 FHY R A & F LS

*2SDN & ERZH TR o Rk EFR S L I WU ER:

LEECETHAY REWAWOREFT, VL 2 83 RRRdlees o

LHREEETY PG RELG 2R FERFETREERSOAMS S o
=M N

S LEXARFITART AW AER, RO EEIT A4 2420
4. ﬁﬁSDN“’,%?‘q"“ ST R ER A RBTREL CREFE P FTAL

25



FLIERUMFEHZ ERAF,SINA LA KB I RKEHRR TG =
1.SDNehm i ~ B° S F 2 g Eux 4244 44
2.SDN 2 FHY v REFFERUCIRB, X 32 FEL 2B EE* » F

B, #BEFEFH LA

= . SDN 42 M 5 .3k MIHY

>3 S mﬁg;;¢ TEEEARI- RRRER 90 E AR L £ RoRE
PR D0 BT A R RRRE A TP o R EE Y T SRR EIRR 0 5 8 AR
I—-—)\ J}‘i o

I SDN 3 T#e?r Sige R R, ARG A Rt o Herlr iR L B
m£¢ﬁ$£%§%ﬂ¥*~ﬁikv FINF i for LR EPE L o enigg o SDN
DT AN .?;bﬁ)‘;ésﬁv,{%ﬁﬁw e PR fz,u et i o

ONF je i B 7 ol 2 sk 8 (SDN) £ v g ek R T SRR TR B
ﬁmﬂmmp%éﬁﬁpkﬁ%i%Pﬁﬁé%ﬁ@ﬁﬁﬂﬁ@i%@z—o Bl s
B BEE R AN U~ BIER RS KRR 2L e d R
FHCHEE f g SR R E Tt e a g 2igd SDN % 20 AT

FRo e AESDNIHIZ B* £ 2~ FREREL >~ F ey = > FRF >~ F 2R
FHE L TR TR P R

7 B SDN B P 3 Ap B e i B i de ™
(- ). ONF
Open networking foundation (ONF) & 2-4 flie sk » 2 4 »v4¢ B A OpenFlow =7 SDN
AT 402012 # 9 ¢ ONF release Openflow Switch V1.3 - i & 4% OpenFlow
Switch % < OpenFlow Switch % Controller Rz j#:if t23k# * OpenFlow Protocol -
#% 1§ Southbound API £ Controller /i ¥ - ONF 4p B 25 = f 4o 3-17 #771 -

(= ). Open Daylight
B2ty flle s Linux Foundation #42*7® > Cisco ~ [BM ~ NEC 2 Microsoft #p % 18
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OpenDaylight % 2014 & 2 » = &3 % 7
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What is Fortune Cloud HPC? |

%, Public Cloud i
(Infrastructure as a Service

Converged
Cloud management

S uto Provisioning

Private Network y Mgl::go:r::eent
\ l [ |
Logically / ‘ _ !
Segregated S— J se
| Storage / \ Y/ Management |
e Lo '// N/

Exp and/Contract | Remote Power
source as Control
needed \
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The Benefits of Fortune Coud HPC

Use of SDN and vLAN Technologies == Secure and Stable Architecture

v Auto-provision is realized by SDN to eliminate human v Designed and operated in cooperation with NEC, a
error and lower the service stop because of network famous worldwide service provider and vendor.
failure, v Kaohsiung data center provides high level secured

v Use VLAN technology to segregate and protect data facilities and reliable operation system.

” Auto-Provisioning
& Ay © s
~ B@@@) | (wDCT LANEC
BENEFITS

Create/delete VM on Portal

v Agility is improved as users are able to request,

i ZZ%'S::S compute platform makes cloud use more expand and contract resource from portal any time
" hen needed
v Improves ROI for new and speedy business /.‘;' e : 75 :
o ; enant can distribute different authorities to its users
v No need care about the limit of compute capacity and management their use.
Dedicated Compute Capacity Flexible Operation by Online Portal
B 4-21: N = 2 Fortune Cloud #2gh3p? A kR . NEC(2015)

HPC Service Introduction

Customer Kaohsiung Data Center
Service Portal
\ Management
O System
‘ Resource i
. confirmation Hosted Private Cloud
Dedlcated compute I 1 Storaqe Pool
Access to virtual :
server by SSL-VPN I
Operation '
Center Request/
Support FAQ
Service Desk operator

«Contract change -Operation +Cloud platform management
*Trouble report *Trouble shooting +Facility Management
*FAQ *System maintenance -Data Center Security

B 4-22 : N = @ HPC JR3% /i AL kR NEC(2015)
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