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- 2010%
« Cloud Computing 30,000,000
« Grid Computing 7,000,000
- Virtualization 12,000,000%
« Distributed Computing 11,000,000

- R

GOUng@

GOdﬂgl@
GOUS]G

GOaﬁgle

Cloud Computing
£975 66,900,000 IREE R (JU=SEFRA : 010 %)

Grid Computing
£ 6.960,000 FBEER (JUREFRA : 0.15%)

YWirtualization
£ 36,800,000 1HEE S (JUREFRA : 013 %)

Distributed Computing
£98 25,500,000 ISR (PUSAERRA ¢ 014 %)
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« Eln— Y R4
- TERSRRE
— Intel ~ Cisco ~ NetApp  HP ~ IBM ~ .55
- ERESRRE
— VMware - Redhat - Microsoft - .25
o« MRS ARSI IERS
— Google - Salesforce ~ Amazon - .55
- EfSEA
_ AT&T -

H
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h 16/ \FIRYE Im AR 75

e AaasS Architecture as a Service
* BaaS Business as a Service
« CaaS Computing as a Service
e DaaS Data as a Service
 DBaaS Database as a Service
 EaaS Ethernet as a Service
e FaaS Frameworks as a Service
» GaaS Globalization or Governance as a Service
 HaaS Hardware as a Service
e IMaaS Information as a Service
 [aaS Infrastructure or Integration as a Service
* IDaaS Identity as a Service
« LaaS Lending as a Service
« MaaS Mashups as a Service
» OaaS Organization or Operations as a Service
« SaaS Software or Storage as a Service
 PaaS Platform as a Service
» TaaS Technology or Testing as a Service
* VaaS Voice as a Service
A

https://www.ibm.com/developerworks/mydeveloperworks/blogs/sbose/entry/gathering clouds of xaas



https://www.ibm.com/developerworks/mydeveloperworks/blogs/sbose/entry/gathering_clouds_of_xaas
https://www.ibm.com/developerworks/mydeveloperworks/blogs/sbose/entry/gathering_clouds_of_xaas
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http://zh.wikipedia.org/zh-tw/%E4%BA%92%E8%81%94%E7%BD%91
http://zh.wikipedia.org/zh-tw/%E7%B6%B2%E9%9A%9B%E7%B6%B2%E8%B7%AF
http://zh.wikipedia.org/zh-tw/%E5%8F%AF%E6%89%A9%E6%94%BE%E6%80%A7
http://zh.wikipedia.org/zh-tw/%E8%99%9A%E6%8B%9F%E5%8C%96
http://zh.wikipedia.org/zh-tw/%E4%BA%92%E8%81%94%E7%BD%91
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Source: http://cyberpingui.free.fr/humour/evolution-white.jpg
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Source: http://gridcafe.web.cern.ch/gridcafe/whatisgrid/whatis.html

«  Grid Computing® Z# ,U\EH—JEJ%EA EEE“E’J CYAEIRBRER - ERE - #7F: 1%
ZRREBREHUARERNOBRER  EMOoZREEER - BEMAKESESHNES
i e -

o AREARBIERI1997FIHE lﬂﬂ(Argonne)l B = "Building a
Computational Grid 1 RIHFETE
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http://gridcafe.web.cern.ch/gridcafe/whatisgrid/whatis.html
http://gridcafe.web.cern.ch/gridcafe/whatisgrid/whatis.html

IZIEESEH] O sEnthome. | e Z:

T |

@ SETI@home Current Progress Summary

The SENEN for Exvaliissimaietisies - oot updated: NMon Sep 17 15:00:03 2001 UTC
HEFEBEHAETDTHNNAERA. Ek:piidid

o J| FETHERAERE 0 3 21. 2%

' [ Rgl——
4 f 1 e ﬁﬁﬁﬁ 2:’_):; o5 5%
) Y K =CE Rng— T

Cransdans:

rwﬂg% - 192,577,313
¥% i (%52 (=58 ey

2,647,483,147

Aug

WEEHIERERERES

RBENERE - e

Eﬁﬁﬁﬁ;ﬁ Signals rejected as EFI | 2. 31%

iﬁﬁlﬁﬂm # of Persistency Matches 2® 111

outof 80,704 Gansan: m ¢
1 2 3 4+

EE| SETI@home 58
Copyright ©@2001 SETI@home
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«  SaaS—5IR2000%F

© T

Blogger s e Hji%
g Software'as . SalesForce’E"‘@ﬁ
% VIRTUOZZO 2 Service —EH PR
Saa8Grid Pingldentity” f‘t’z -*JL *ﬂ E’JCRM
ec-;’éinazon 'h\ TRICIPHER
1 ™ i MOSSO / o
SR Google
- saLs .
BizTalk Labs b Set:\rn\'/:;s @ - ) LiveMesh
0 webex F%.E)mffﬂfce Live
e’ -L NETSUITE N\, _ :
e APP i “3iveNeeting  FAY
gine Facebook F8 Mi ft Adobe
Platform D;ﬁraor?\?cs CRM écrobatt
- Sortwarery
TOrET G e 7 cy?)rce
G RIGHT
BUNGEE NOW
Service BERRE . HERR
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ElnE SR A {E 5=

O #ZFEBBRTE(On-demand self-service)

OaEEFFEREEESHEY) HEARFEENESFRERD - BEFEREIRBAENT ARNIEE
KT SK IR BEARTS -

O B2 FE(Broad network access)

BBAREIRHERTS oI ESERENERET  ERSBBENEENE P (thin or thick
client) FF& ( WITTENERE - TEIEMSIPDA ) - THEME R UEHERAVERIZIRTE -

O EiFit(Resource pooling)

BEEREEEUERMHZEPEE  EHZERPEE &ﬁﬁﬁﬁﬁ%%% - AR IEFE
MEREEM DB BoRAZEBFER - EFREAFTHNEERIEMR - ENSHE SR
Fi - RIE - RS HRBRELNERES

O REBE M MZ(Rapid elasticity)

WRBEEN I BIRE - BEEMHERE - BRRERES - RELR - FREREBRER - IEEIRE
AR - olDIERIERERE -

O # =B IZEARTS (Measured Service)
RISTILURES - 5IEBER « WELRE - HE 0N EREENESES 2 ABERE -
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NISTH 2RI EFHE

WEEN -

B i 5% i Bl Al 755
(EEN))

Al #5182 = B B2ENARF%E (Saas) SE&ENIRFE(PaaS)

BFBE IR

=

BERISE - Bz A E A ik B
= b 2 S iR O AR 7S

mREE -

EEZ 2N

ERAGRNIST
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T EE T AR

Q: Rate the challenges/issues ascribed to the ‘cloud'/on-demand model
(1=not significant, 5=very significant)

security | . 6%

Performance | 63.10
Availability |/ 63.11%
Hard to integrate with in-house IT [ 61.1%
Not enough ability to customize [ 55, 8%

Worried on-demand will cost more 50.4%
Bringing back in-house may be difficult 50.0%
Regulatory requirements prohibit cloud 49.2%
Not enough major suppliers yet 44.3%

T T T T T

0% 10% 20% 30% 40% 50% 60% 70% 80%
% responding 4 or 5
Source: |DC Enterprise Panel, August 2008 n=244
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Availability

Security

Performance

Lowest TCO
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EnESWAREZFERIEC

HL 18 5% hie Bl Bl 75
~ PaaS

FOMRE O\ | :  BELT:
- | N A B=zg

SaaS | \ AERL B
S , ~
\\\ / 4 HEERHE

EilR
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Data CenterBYcN E ¥l 4 {EH KRRV =2 £

»>Datacenters —FEEE AR KCO2TL R

» 1 full rack of blade servers = 20-25 kW
= peak demand of 30 homes

>EBRBR—AaEEServer~-BETEIE4MEM
CO28ERX

> HERISEEIRER FERFAEIEMNEE
i

» Un-utilized server capacity in the
industry equates to:
» $140 billion, 3 year supply, more than
20 million servers (IDC)
> BFE8TMECO28FNE - HBBAmEMF
X BFFTHFNAICO2 -

Sources: IDC, Virtualization 2.0, John Humphreys; http://carma.org/dig/show/world+country

36


http://carma.org/dig/show/world+country

Where Does the Power Go?

Power Consumption in the Datacenter . 500

Computer Rm. AC 34%

Conversion 7%
Network 7%
Lighting 2%

Compute resources and
particularly servers are at
the heart of a complex,
evolving system!

Source: APC

37



[ ER E#HE{E(Virtualization)?

» BEMERUBEEIGFHSINEIR - FHEEB U REEERANAEREHNS T
REFEGELERCERER(BFECPU ~ Memory » Storage& Network)
 BEBREARIRBEIRNIRR I - tisksl 438 H KPR -

» ERHEE R

=1 FE &b
((EEE50 & e 23 -VM(Virtual Machine)
FERRER [ & FE FBRZ = (VMware ThinApp)
ERER-E] f#FEHEE(E(Thin Provisioning)
s 48 = (B (vSwitch ~ Cisco Nexus 1000v)
& A E = H E #E{E-VDI(Virtual Desktop Infrastructure)
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EYC - ¥vSphere Client !E E
File Edit View Inventory Admindsteation Plug-ing Help

ﬁ ﬁ |E§ Home b g Inwerkory [ Hosts and Clusters | Flo| Search Inventory |Q|
My
B @ kve =il KM_ Datacenter
=] KM_ Datacenter : : : : _ : :
= Ha_DRS_FT | Getkin: rbed | Summary virtual Machines % \ rformance ' T: y = | Alarms
E kk::i; Mame, State, Hosk or Guesk O35 contains: - I Clear
E kesx3 Mame | Skate - | Status | Host Provisioned Space | Used Space | Host CPU - MHz | Host Mem - ME | Guesk Mem - % | IP Address | oo | DNZ - |
= & Backup Test f =Pzo09 Powered On &  Mormal kesi3 30.50 GB 30.50 GB 74| 455 31 1921683555 ok Win
() KCGBKDZ O N-ISMs Powered Cn @ Mormal kesxl 31.00 GB 6,00 GB 59| 695 [ 10 777 169.254,65.192 oK I5M
() KCGYCBK @ kmTourz003 Powered O @ Mormal kesx3 17.01 GB 4,26 GB 74 394 i 4 [T 192.168.3.123 0. Cle
= @ Co-Location @ Khb-nwz PoweredOn @  Mormal kesxz 106.00 GB 55,23 GB 19 477 | 4[] 192168119 oK
% Egg;ﬁ?ddb) @ Winz003 dns 3 PoweredOn @  Normal kesx2 47.00 GB 9,45 G 790 977 i 6 7 192,166,166 oK dns
@ KCGinlaw(In) @ Albertyip Powered On & Mormal kesxl 60,50 GB 19,35 GB 990 496 16 @] 192.168.3.28 0K Al
KCanba Gy 1oma Druerad Oin #_ hinernal Loyl 1 1nGE A 16 R cq 477 g 4 [T 192.168.2.102 oK ISM
% KCGnbadh 3 [ 192.166.2.120 oK kmp
[ KCGRURL{DNS253) 35 T M.
{3 KCGSport 3T i
(o Kratii_Plew — T ...
@ Dbz 14 ] 192.168.1.2 0K dns—
=@ ks 8] 192.166.5.5% 0. tow
@ P 4[] 192.1668.3.53 oK ke
B kCEavL 6 [ 192.168.3.1 oK kg
(3 KCGDBOI 3 [T 192,168,364 oK ke
([ KCGDEOZ 1 [ 192.168,5.3 oK P
(f KCEDHCP(GCOR) —— — = . 3 [T 192.168.3.07 oK kegl
(koGRS @ Trend TMCM Powered O @ Mormal kesxz 17.01 GB 11,69 GB 219 16 W] 192,166,128 oK Tres
I kCeGCol @ KCGDHCP(GCOZ)  PoweredOn @  Mormal kesx1 33,31 GB 7,66 GB 591 4 [T 192.166.3.10 oK KeE
% EEE;:SS @ KCaManage Powered On &  MNormal kesx3 31.31GB 6,16 GB 12410 ST 192188533 oK KCE
E KCGIsMs @ KCaMail Powered On & MNormal kesx3 304,00 GB 4.50 GB 249 W 3 EEEEE| M,
& reamai B KcaR poweredOn & Mormal kesxz 62,00 GB 7.31 GB 591 6 [ 192.168.3.157 oK KCE
{5 KCGManage s KCaIMss poweredOn @& Mormal kesxz 31.31 GB 10,79 GB 191 [T 192.166.3.53 oK KCE
® KCEMS0L @ mail Powered On & Maormal ksl 305.00 GB 4.00 GB 279 | 0 EEEEE M
&) KCGaparen] I Kcaavol poweredOn @& Mormal kesxz 33.31 GB 9.66 G6 790 2T 192166872 oK KCE
s KCaTS02 s KCEDBOZ poweredOn &% Mormal kesxa 82,00 GB 2557 GB 74 3 [T 192.168.3.65 oK kg
@ KiCGEvMrkgl @ KCEMs01 Powered On & Maormal kesx2 31.31GB 4.85 GB 391 2] 19216855 CK  kegi
(3 Kmail_bk ﬁj KCGETS02 poweredOn & Mormal kesxa 12,00 GB £.52 G6 249 3 [T 192,166,324 K kegl

AR EE-BERB98FILIH2HGERIAR)~ 25 - BRISFI2H18HE S E M L
" ETEIMEERK" S ZFEFRERRBEIRIMEREMNIT -
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ER{CFasoAkE

s &A= o0 FHM=99.73%

Agreed Service Time (AST) - downtime
Avalilability (%) = *100%

Agreed Service Time (AST)

4368hr(R 2R LIS E)- 12hr(FHE5E)
Availability (%) = * 100%

4368hr(FE RS Ak 75 5 &)

Availability (%) =99.73%

et HARE: §l98$11ﬁ2E|(mlﬁﬂ'2&) EEB99F5H3H (351182X) -
*98F12H18HEc S B It LM 5T Sl " IsE 12/ 05 -
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FHE R {E R

v EYC - vSphere Client

=[]
File Edit View Inventory Administration Plug-ing Help
|@ Home [ g Inventory b [Fl Hosts and Clusters |W Search Invenkory |Q|
o
[ A

HA_DRS_FT

Getking ? Summary - Wirkual Machines RS urce Allacations: W EC) ents | Alarms | Permissions - Maps ' Profile Compliance

e
CPU % Memory MB Memory MBps Disk Milliseconds CPUMHz Memory % Disk KBps J

10,000

25 5,000
BT DA S S | | | H H H 0t H 0 H
1173108 2110 1143108 " 2110 1143108 2o
2:00 AM £8:00 PM 8:00 AM g > & ﬁ H z z — ﬁ £8:00 PM 8:00 AM  2:00 PM
E kesx2 {12 running virtual machines) E IJ E E— E *& — B -
T 10,000 {---- E E — n u T

25,000
25

o

s s CPUEF (KR 250 S

11/3/08 211010
8:00 P 800 AM 800 P

sC IS Rs E FHER4950% B

15,000

12,500

10,000

MHz

7.500

5000 |- RSN N A I | PO voooo o R B e

2,500

o
11/3/08

[u]
1125109 12/18/09  1/10/10 2/1/10 224010 319010 4/10/10 11/3/08 1125!09 12/18/09  1/10/10  2/1/10 2_I24I10 3/18/10  &410/10 =
3

et K B98F 11 H2H (Se AT+ #k)~EBI99F5H3H ——

[%]
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AEFEIRERR

aaaaaaaaaaaaaaaa

EaUNetApp FAS2050B@ FRESEE - 7 |

= i & 58 7= 2= [
DataStorel-1TB(Z=E)/769GB(0] F)/fE A ZE25%
DataStore2-1TB(Z= E)/663GB(t] F)/fE -2 35%
B[R A FEFR BRI - BERFZREEIE85%
ERAREREREA £110% -

By File Type

eeeeeeeeeee
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FREERENE

EELRRREMCIARHE - TLE R L RH42ER

AT

BRI SET AL ASNTS5,865,678

NT$139,659*42=NT$5,865,678(~ZEZE A R)
*ZRPERENEKEIRE-FEUAHFE38IEN

— EBHEEA3BBE AL HEF B ANT$S2,009,818

NT$250,000*3=NT$750,000RAMIET - NICIET)
RN AN E B CIE R

NT$194,880*6=NT$1,169,280 |EIEIXENTS3,855,860

=f= g IN Y f"— 0
NT$90,538*1=NT$90.538 BNER=67%
2 RBRDEFERIEESE)\H AR K EHAREE(BUFIR)-389 ~ 111X
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=+ #% [ 15 (G B BE i B 3 2=

HE42EZAEREF
BEIRREDLL

m

HRI4F - &4
ZEHHAINTS$8

—_ g —

=t - &

GREEN CALCULATOR

42 SEMVers Q

How many servers® do you plan to virtualize?

*Calculations are based on the power consumption of a standard 2 CPU server

Physical Virtualized Savings

Energy Savings:

Annual Server & Cooling Energy Usage (kWh) 338,945 60,949 277,998
Cost Reduction:

Physical Hardware! $ 273,000.00 $52,500.00 $ 220,500.00
Annual Energy Cost? $ 33,804.63 4§ 6,004.87 $27,799.76
Environmental Impact: Planting Trees Cas off the Annusl CO2

mpacs highway 3 Emission(Ibs/kg)4

These savings are equivalent to 840 63 372,795 lbs
U Assumes 56,500 per 2 CPU server Iﬁg- a7 kg

2 Assumes 50.10/kWh, and 550 Watts per 2 CPU server
3 Assumes 12,000 miles per year and 20 mpg.
4 pssumes 1.341 lbs CO2 emission per kWh.

mﬂ@)

AR {ERERIE:
BFEENTIIIE
ZFHix =210

B AEBRHE:
BFEEENTS21IE

SEHHE3.71
EEEEH82%
D HE ik =
82%

*#HatEEREMUSDS II * & B3R http://www.vmware.com/solutions/green/calculator.html
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AHRWebhR75 3% R (0]

Immersive

Interactivity Interactive

Static
Text Ul Basic Rich, interactive ~ 3-Ddigital ~ Hybrid virtual/
graphical Ul graphical Ul experience real-word
experience

ERIZRIER - http://www.3d4you.eu/
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Cyber space
S ) M
dz c’ﬁq-E’Em Q ; o

e B ank By

p—

Service

i e ffile] e AT N I (1|

- -- .
e

y qie A .
@4mllllplhj k " | § 1 [ - ’(’Q ‘m
: st m Emergency ) g ‘-?;‘1

sy  piacesemanic [0
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HENE WA S —EF-RRAEE

o EHORMAERE 802.3ba ' RIEEEFE2010F5HIENAEN - B
TA40GELI100GE RHB 2R K -

- Bl Google &1 Facebook FHAARBEER P LR AT - #iHEHR
REETE2013FEE Terabitd, KA - IR EAE R RIVITEI S
gl ; ERHHEDRZ2REEEEN400GbpsH E -

. FRRBBEREREEZERBETIER :
m OJfER M (Scalability)
m Z3 1% (Security)
m BEME (Mobility)
m R mEREE (QoS)
m 25 (Heterogeneity)
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