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- olmat MHIA (laaS) DIZH 22H2E YHE AVI0] HIG TH Q4E JH DM 8, AR
2% 8% X EQYA A= So| oz PEf0 43 M 7Y
- F7 o{E2|A oM W MHIA SO0 CHBiA 9| J|ZEL 2 H|E 74
- B 12 M, 2E2[X], HER/R EfEar S¢ IPE EEet Jhet 2=t H|E, 2 A
M 2 GIO|EH|O|A~ & AZEQO] 2to|dA H[E, FI7F O{FZ2|AH 0|8 MH|A 3 HE MH]|
2 HES Zste QZE MH|A S2RE H[E2 MY oAl
H 1 Q=2 MH|A SEIRE HE 3 oA
(Et2l &)
g . o A 1 (KAD X 2 (AAD
vCPU/M| 2 2|/ClA3 4/ 8GB / 50GB 163,500 125,000
=7t AEZ|X| 100 GB SSD 10,000 60,000
Thak olzat
Eaj s00mB/ & 0 0
=9 Ip 174 0 0
2 A | Windows 2008R2 20,000 DBOj| =&
2to| M
GO E{#| O] & MS-SQL Std 150,000 310,000
Yoty Silver (300Mbps) 250,000 HE ol
=7} o|=zt -
o Z2/7A0ld HHOY J|E2Q 2 Cold DR 7|& 50,000 e ¥o
#e 23 (2 GBY) 2 100 GB 50,000 M Ho|
Mo LRI E AMH[A - 0 0
SEES Faks L - 0 0
. 343,500 495,000
- (£ 693,500)
0 AEZEO AMH[A (SaaS) E2tRE HIE 74
AZEQO MH|A (SaaS) 22tRE HIE2 YN o= ALKt ALEA & NE 37t
2 8 HE 2ZEQ09 Vs 2= HI% T
H 2= CHEMQ Y AZEQIO AMH|AQl Google G Suite, Microsoft Office 365, A
DHY MH|AO| ALEAHE, 7|58 HIE 718 OAIE EOolF1 A=
H 2 2ZES0f MH[A SE}2E HIE 9 oA
Google G Suite Microsoft Office365 WorksMobile

(Basic / Business)

(Business Essential / Business /

(Lite / Basic / Premium)




Business Premium)

ol G Mail (FHTh 50 GB MY &g Lite Y2 WY OINS
Business= O|¥ O/MS 30 GB (Basic)
EX3t (Premium)
kS Google Calendar Works ZZIG
TAE Google Address Book Works FAF
ISESErds Google Drive One Drive 1 TB Works E2t0|E
30 GB (Basic) 30 GB (Basic)
EH$t (Business) 1 TB (Premium)
EMES Google Docs Office Online (Essential) Works QI A
PC/Mac/Mobile & MS Office

(Business, Business Premium)

oA XM (Zd/84 | Hangout Skype for Business Works 41K
=3%h
7t (AFEXtE Of | $5 (Basic) 5500 @ (B. Essential) 4000 ¢ (Lite)
) $10 (Business) 8,900 & (Business) 6000 & (Basic)
13,800 & (B. Premium) 10,000 & (Premium)
o E8E MH|A (PaaS) 22t2E HE 7
EME MH|[A(PaaS) 22 E HIE2 2EIRE MH[A M E2 HISt= 7|80 et
ALEXE &= M&E APl 2F =, OHO[EHH0|A & 2+ S0 w2t H|& 4

Google App Engine ( https://cloud.google.com/appengine/pricing ) H|& /4 o

GoogleO| H|S3dt= PaaS 2 Google App Engine OAM& HE

=2 Jia 2, 7HS IPvIP) S2 AR HIEDH HM MH|AO 2 F
8%, Mol 8H Ji+ L 2M AYA 8F SO= H8O T
Hesalias et Unit cost (in US
$)
Standard Runtime Instances” Instance hours $0.05
Outgoing Network Traffic Gigabyles 50,12
Incoming Network Traffic Gigabytes Free
Datastore Storage Gigabytes per month $0.18
Blobstore and Task Queue Stored Data" Gigabytes per month $0.026
Dedicated Memeache Gigabytes per hour 50.06
Logs API Gigabytes $0.12
SSL Virtual IPs™ (VIPs) Virtual IP per month §39.00
Sending Email, Shared Memcache, Cron, APls (URLFetch, Task Queues, No Additional
Image, Sockets, Files, Users, and Channel) Charge

SERCETE

Figure 1 Google App Engine Resource billing rates

ool X%
AERX|



Resource

Price per unit

Total Storage (Documents and Indexes) per GB per month 5018

Queries per 10K gueries 50.50

Indexing Searchable Documenis per GB 52.00

Figure 2 Google App Engine Search Cost

Microsoft Azure PaaS H|& T4 0f

- Microsoft Azure PaaSOIA XN &S3h= App Services T&XAL ClA3 AMEE, X0 QIAH

|>

A AR AFEE2Z HIEO0| FYEH FM MH|A= MH|A G AEA T EM

2AM HEY S H|80| 14 E

Web, mobile, or APl apps

Disk space

Logic App Actions (per
day) *

Maximum instances
App Service
Environments (require

min 6 cores)

SLA

FREE
Try for Free

10

1GB

200

SHARED
Host Basic Apps

100

1GB

200

BASIC

More Features for Dev /

Test

Unlimited

10GB

200

Upto3

99.95%

STANDARD
Go Live with Web and
Mobile

Unlimited

50 GB

10,000

Upto 10

99.95%

PREMIUM
Enterprise Scale and
Integration
Unlimited

250 GB

50,000

Up to 50

Supported

99.95%

Figure 3 Microsoft Azure App Service Pricing

Max Indexes per Service

Documents Hosted ?

Scale Out Limits

Data Transfer

Price per Unit

10,000 Documents

N/A

Standard Rates Apply

Free

T million

Up to 3 units per service
(Max 1 partition; max 3
replicas)

Standard Rates Apply

$0.101/hr

(max 300 GB documents
per service)

50

15 million/partition

(Up to 180 million
documents per service)

Up to 36 units per service
(Max 12 partitions; max
12 replicas)

Standard Rates Apply

$0.336/hr

(max 1.2 TB documents
per service)

200

60 million/partition

(Up to 720 million
documents per service)

Up to 36 units per service
(Max 12 partitions; max
12 replicas)

Standard Rates Apply

$1.344/hr

(max 2.4 TB documents
per service)

200 or 1,000 / partition
in High Density* mode

120 million/partition
(Up to 1.4 billion
documents per service)
or Tm / index in High
Density mode

Up to 36 units per service
(Max 12 partitions; max
12 replicas)

Up to 12 Replicas in High
Density® made

Standard Rates Apply

$2.688/hr

Figure 4 Microsoft Azure Search Pricing
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lzZal MH|A EF'—P—‘?—': H|& MZES 2l Microsoft Azure, Amazon AWS % Google2
71|+_F | (TCO Calculator) & MI35t2 A=

Ca IcuIator°| HE 74 24F HlW, 4E510 HE 71t
Kt

A

¢ Microsoft Azure TCO Calculator ( https://www.tco.microsoft.com/ )

- Microsoft Azure TCO Calculator= S2|AH £ JHEMHOl O, M & DTZAA 7=,
ZEMAM ¢ 30 = HZ22| AR, ClAa3 EF Sl OIRHRE HERKI B2 LHSH

x
o XX = (On-premise) H|81t 2tRE HES ==

Inputs Assumptions
Region Currency
US East 2 - Korean Won o
g Lompuie
=m0 Y
Environment Operating system Server count Proc(s) per server CPU core(s) per proc RAM (GE)
Physical Servers— Windows - 1 1 v 2 v 35 v
= Disk storage =
& Diskslorag b ) I ]
Disk storage type Capacity Outbound bandwidth (GB)/menth
85D - 1 TB w 5 GB w

Figure 5 Microsoft Azure TCO Calculator 22 04|



On-premises costs breakdown summary Azure costs breakdown summary

Cateaory Costs . Web direct CPP costs-\nflth
costs EA pricing

Compute 10,484,630 Compute 4,235,548 #3,129,053
Hardware #8,113,109 Networking wo #10,535
Software Wo77,485 Disk storage 5,825,257 #5,825,257
Electricity #501,611 IT labor #485,510 W485,510

Networking #2.679,316

Disk storage 11,588,148

IT labor 907,380

Figure 6 Microsoft Azure TCO Calculator H|-8 H|i GA|

Microsoft Azure TCO Calculator®i M2 & A8 H|EE Compute H|E, Networking H|E,

Disk Storage H|2 5! IT Labor H&22 4

TCO H[& = Compute + Networking + Disk Storage + IT Labor

Compute H&E2 {X E== HEE Z@ot Mb H&Q Hardware, 2ZX|H HE¢Q
Software, MHQ| MHAE 2FQl Electricity ! MH7t XpX[St= 24 H|EQl Data Center

g2o2 7y

Compute H|-& =Hardware H|& + Software H|& + Electricity H|& + Data Center H|-&

- Hardware H|& = 7|& Server H|& x Server L + SXEH|E

(FRIEsH|E = Hardware H|8 x |X|EH|g)
- Software H|& = Windows 2t0| A H|& * ZO| =
- Electricity H|& = 7|& Server & & AL (KWH) x KWH & 7tA

- Data Center H|£ = 7|& Server? XIX|Sl= Rack Unit x Rack Unit & 7+4

Networking HI&2 ®AIEHES Zeot HERR St=0 8 2T EQ0 HE1 HE
A3 A ez FYEH HER/R otE/N X AZEQ0f HE2 Compute &F2

S ==
Hardware2} Software H| 22| &H H|Z(7|22 25%)=2 MHE



Networking H|& = Networking Hardware 3 Software H|-& + |X[EH|E

+ UEYS =Y b8

- Networking Hardware 3! Software H|-&

= (Compute Hardware H|& + Software H|&) x 4% H|&
- F X2 H[E = (Networking Hardware 3! Software H|-&) x RX|Es HE

- HESRA E2fH H|E =GB Y HIE x EfE &

Disk Storage H|&2 SSD2t HDD Rd Z2 STOH|l 7tA3s 4¥stl, RAIES HES

=Zgoty g E

Disk Storage H|& = GB & H|& x 8% + FX|EH|

IT labor H|&& 2+ Ho| 2 Q39| QHHE HEdt= MH =2 L0 LHEE
% TH| 83t = H|82 Compute H|80|Tt ZJSI0] LHHE|D, Networking X Disk
X LS

Storage7l AF23%t= T2 9 Data Center H| 22 HEZ AMHSIX| Q43

[Ey =]



Amazon Web Service (AWS) TCO Calculator ( http://awstcocalculator.com/ )

AWS TCO Calculatore Z2|MH E= ZMEMHQ T, MH 8 ZZMA i, Z2MN
=13

2 30 o 2| AEE, [23 8F,

T= (On-premise) H| &1 S22 E HES =52

HEQA AFRZE IT Labor HIE

=3
=

Servers
Are you comparing physical servers or virtual machines? s Physical Servers Virtual Machines

Provide your configuration detais:

Server Type #of Processors! . #of Cores! ; ROl Memory | Server ;
z App.-Nams i Server Processor Servers (GB) ELHETT LT & Utilization (%)
NonDB | server 1 = 2 = 1 5 Linux s 100
Total no.of Physical Servers: 1
Storage
Provide your storage footprint defalls
Storage i Raw Storage I %Accessed | MaxIOPSfor i Backup %/
Type Capacity Infraquently Application Month
SAN | B 2
+ Add Row
Network IT Labor

Provide your Data Center Bandwidth details {Optionai) Provide your Data Center Staff detalls (Optionai)
Data Center Bandwidth (Mbit's) §  PeakiAverage Ratio i Burdened Annual Salary i Number of Servers per Admin

15 1 $ 120,000 387

Optimize By 1

RAM

+ Add Row

Figure 7 AWS TCO Calculator 2 0f|A|

Server [ Storage Metwnrk IT Lakar

On-Premises

Server 571868

3 Storage §58.208

g Network §10.386
) IT-Labor 5930

e Total § 141,392

3 YT Total Cost of Ownership

AWS

5233

$5335

4WS cost includes business level support

Figure 8 AWS TCO Calculator H|-8 H|1 Of|A|

AWS TCO Calculator®| & 282 H[E2 Server H|&, Storage H|E, Network HE&

Labor HE2 2 4

2EBI0] XA

IT

TCO H|& = Server + Storage + Network + IT Labor




- Server H[&& Server Hardware, Rack Infrastructure, Server Software, Facilities (Data center

space, power, cooling) H&22 T4 &

Server cost break-down

Category Cost % of Total Cost

Hardware $ 16,935 24%

Software 5 - 0%

Operating Costs (3 Y715 554 933 T6%

Total $ 71,868 100%
Total server costs, including operational cost s 71,868
{3Yr.)

Figure 9 AWS Server H|& T4

- Storage H[&2 SAN (EE&= NAS), Storage Backup, Overhead (Data center space, power,

cooling, storage administrator) H|[ &2 = T4 &

Storage cost break-down
Category Cost %% of Total Cost
Faw Capacity (Incl. IOPS) $2.048 4%
Backup % 1,800 3%
Cwerhead (excl. storage admin) % 54,000 93%
Storage Admin % 360 1%
Total $58,208 100%
Total Storage Costs (3 Yr.) s 58,208

Figure 10 AWS Storage H|& 74

- Networking H[&2 Networking Hardware?}t Software, Bandwidth, Network Admin H|[-&2|

goz 7yg



Networking H|& = Network Hardware and Software Cost + Bandwidth Cost

+ Network Admin Cost

- IT labor H|E&2 o F2o| 2 Q59| QAUHS HESt= MY U2 L0 A8

OR¥

HI8S 318 JEoR MY

Google Cloud Platform (GCP) TCO Calculator
(https://cloud.google.com/pricing/tco/)

- Google2 9=z} MH|A 222 E9l Google Cloud Platform 1t AWS O 7tAE Hng
A= TCO CalculatorE HMEstl AL, XM = HEDt S2HLE H[EO| CHS HlW=

HEoHA| s

OH

Total cost of your compute usage for one year, using published US prices as

MATURE AP NEW START STATIC ENTE

of 18-May-2015:

Development System AWS
Platform Cosl Payment Type Surcharge

CPU Cores i#) per un

2 Google Cloud Flatform $38,465.40 no commitment 0.0%

Build & fest runs per day

40 AWS with on-demand $63,602.93 no commiment +65.4%
instances

Average task runtime {minutes)

90 AWS with 1-year Rls for $61,339.81 partial up-front, +50.5%
trough capacity committed usage

Production System

P el AWS with 1-year Rls for $93,609.69 all upfront, committed +143.4%

# of cores required (@ peak all capacity usage

200

Peali-to-trough ratio AWS with 3-year Ris for §70,391.74 partial up-front, +83.0%
frough capacity commitied usage

]

Features & Application Evolution WHAT IS THEl  WHY DOES GCP CO HOW DOES THISE BREAKIT DQ

Odds of server refresh, per year (%}
20

Financial Environment
Caost of capital / yr (%)

75

impact of Moore's law on fulure prices (%

25

Figure 11 Google Cloud Platform TCO Pricing Calculator OflA|



o QlZ2} MH|A (laaS) E2HRE HE8 7|&

SEIRE HE2 MH, 2E2[X], HESZ 8 IT Labor 5 2BH|E22 FHE=0,
710IM= MS Azure2t AWS2| H|E LHE OAE B|WSHO] H] g =

ol
-
0x
N
MM

F 3 MS Azure?} Amazon AWS H|E g5 H|n

Microsoft Azure Amazon AWS =l
Compute Hardware, Software (%X | Server Server  Hardware, Rack | AWSE Azure?t E
M), Electricity % Data Infrastructure, Server | 2| Operating CostE
Center H|€ (Maintenance Software, Facilities (Data | A%t
H& =g center space, power, cooling)
H€  (Maintenance el

Operating Cost Z%)

Networking Networking ~ Hardware®?} | Network Networking Hardware2} | AWSE Network
Software, Bandwidth 3! Software, Bandwidth, | Admin H|&2 Hx
Maintenance H& Network  Admin HEg | 2 APdst
(Network Admin H|-&2 4t (Maintenance H|2 Z&h

Yotx| ¢

Disk Storage SSD (2= HDD) GB & H| | Storage SAN (= NAS), Storage | AWSOHA & SAN =
€ 8! Maintenance H|& Backup, Overhead (Data | & NASO| AQEF|&

center space, power, cooling, | 2H{3|E(HEYR

storage, administrator) | 2&H|2)2 FII2
(Maintenance H|-& =&} ™t
IT Labor et 2| My o= 8 A | IT Labor olg el MH O W A | Azuree 2YHIES
=2 7= 27z 2% IT Labor HIE
o2 AMY

oot

=0l Server, Storage,

Mircosoft?} AWSS| H|E M2 |AISHLE AWSS| 42 A&
=X AzureOlME BE

o
Networking &= 22 |1§2 Zeet ”HYE HIES S
A

H o
2|82 IT Labor S22 AESI0] THasieln 9l

Ot
r

¢ Microsoft Azure2} Amazon AWS H|£ 4t= H|w

- Yot et AFXOl| CHoHA Azure@F AWS TCO Calculator £ O|&3t0] H|& LY
- ol=at Hl8 74 &E2 Server, Storage, Network, IT Labor 522 At

- 8XE HE 15%, EciE GBYE 100, MAHH|E 110_/kWh, 1$=1200& 22 7Y

- 1Proc/2Core/4GB Memory/100GB SSD 2t 2Proc/8 Core/16GB Memory/1TB SSD At&E MS

Azure2t AWS TCO CalculatorE O|83}0 H|S A=3t



E 4 1 Proc/ 2 Core / 4GB Memory / 100 GB Internal SSD / & 5GB Traffic / OS: Linux H|-&

Bl (B), 33

HIE

Azure TCO Calculator

AWS TCO Calculator

Compute 9,016,328 Server 85,339,200
Hardware 7,352,505 Hardware 19,699,200
Software 0 Software 0
Electricity 471,398
Operating Cost 85,339,200
Data center 1,192,425
Networking 2,131,845 Network 10,852,800
Hardware +Software 1,838,126 Hardware +Software 4,284,000
Traffic 18,000 Bandwidth 6,480,000
Maintenance 275,719 Admin Cost 88,800
Disk storage 1,236,768 Storage 67,182,000
Stroage Hardware 1,078,749 Raw Capacity 180,000
Maintenance 158,019 Backup 2,160,000
Overhead 64,800,000
Admin Cost 42,000
IT labor 907,380 IT labor 1,116,000
TCO 13,292,321 TCO 164,490,000

E 5 2 Proc / 8 Core / 16GB Memory / 1TB SSD / & 5GB Traffic / OS: Linux H|-&

Azure TCO Calculator

AWS TCO Calculator

Compute 15,507,047 Server 93,618,000
Hardware 12,167,614 Hardware 26,764,800
Software 0 Software 0
Electricity 954,582
Operating Cost 66,853,200
Data center 2,384,851
Networking 3,516,190 Network 14,330,400
Hardware+Software | 3,041,904 Hardware+Software 7,761,600
Traffic 18,600 Bandwidth 6,480,000
Maintenance 456,286 Admin Cost 88,800
Disk storage 12,367,713 Storage 69,849,600
Stroage Hardware 10,787,511 Raw Capacity 2,457,600
Maintenance 1,580,202 Backup 2,160,000
Overhead 64,800,000
Admin Cost 432,000
IT labor 907,380 IT labor 1,116,000
TCO 32,298,930 TCO 178,914,000




©)

- H 49 E 59| YT A0 CHEH Azure@t AWS TCO Calculator 4P H|-&
..l

21}, AWS
TCO Calculatore Servergf Storage@| Operating Cost?t OverheadE H|HAMMOZ ntE o}

A 485t AZ2 & = UM MS Azure?t EHESH Z20E HOE

AT EQIO MH|A (laaS) E2IRE HE 1M 24

Hlg A

—

o

7l

M

~TEYO| MHA (Saas) SEUSE HIZL MHAS HEsHe AZEQ 0 B8N 4ATE

HoE #3517 flet el=et HE W 29 HE2R F4E

- EENO AZEQY MH|A FEREE AMEAS, AMEAN E MY ST 8 S HE &

s Sust MBI A0 CHSIA B2HRE AH|A0 AZEQIOIE Tojot
Of XM AH{OIN TEots 82 HlIE & AoU, SU ¢u5$4|o1§ U EEER
= 8

Ateh el = H|E1t HI SHO{ OF

oot

o ZH MHl& EERE HE 7|E

- I SRAMHIAE AN FHY FR2 H8&2 QAmEr MH|A XM = HE #8449
[AFSHA Compute H|E, Networking H|-&, Disk Storage H[€ % IT Labor H|-E0] o
o
o

£ NS3te 2ZESQI HE2=2 ¥

OH

- OEXO Y 39 SIEYO HEQ Synology NAS (https://www.synology.com/ko-kr) =
YUY 4% Compute HE2 mY 57 SLEO HE(TE NAS TH|) HEL2=Z e

[ ny

- 1TB THY MY 8YES MBS DY B MHIA HIE ME oA

olzal H& Fd &5 & Sever? Storage SHE/O £ 1TB 8FS & Synology NAS
CQH2202 CHX5tT Data Center H|E, X2 H|E, Network, IT Labor H|E2E

1Proc/2Core/4GB Memory/100GB SSD A{H{Z Azure TCO Calculator O|83}0] AHH

Synology NASE 2TB Disk &&2| DS216j Z&E Mirroring t0f 1TBE AFESCHD 7t
Yool FOjHE2 450000422 3EHZt RA|EFHES ZESHO 5580008 0

Hardware Hl&¢

SXEL HE 15%, E2iE GBY 100, ©HH|E 110&l/kWh, 1$=1200)I2 2 7Y



H 6 Azure TCO Calculator 2} Synology NAS 1TB H|&& O|&%t

1TB Y37 AMH|A H|E

Azure TCO Calculator Synology NAS 1TB TCO

Compute 9,016,328 | Compute 2,221,823
Hardware 7,352,505 Hardware 558,000
Software 0 Software 0
Electricity 471,398 Electricity 471,398
Data center 1,192,425 Data center 1,192,425

Networking 2,131,845 | Networking 220,275
Hardware+Software 1,838,126 Hardware+Software 139,500
Traffic 18,000 Traffic 18,000
Maintenance 275,719 Maintenance 62,775

Disk storage 1,236,768 | Disk storage 0
Stroage Hardware 1,078,749 Stroage Hardware 0
Maintenance 158,019 Maintenance 0

IT labor 907,380 | IT labor 907,380

TCO 13,292,321 | TCO 3,349,478

. WY (MY, 2mA, TEYE B2 5) MHA SQE HIG J|E
- O, 2o, Z2HE 2| 59| Y APE2 Compute H|E,

g

SRH9 AN 7= HEQ
T

Networking H|&, Disk Storage H|& % IT Labor H| &0 ¥ &

F4 F0f HES T

St

1510
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o 9Zz} MH|A (laaS) 22IRE HE 51

A
Ix
N
MM

it =3lLo S HMdS ol = o .
elZel MH|A S2RE HIE zut 4= {5t A +1= H[E2 Microsoft Azure
S el o =2 o) =3
TCO Calculator?| 2t 749 &=0| CHsH Cr=2| 4t ArE5H0] L=
« Hardware Cost
o A o == o
- RAEs HE2 0 SIEQN &2 8%z 7Hd
Costs (#) Hardware Confic sl

1 Proc, 1 Core/Proc, 0.75 GB RAM 1,373,019.96 2 Proc, 2 Core/Proc, 14 GB RAM 7.298,192.20

1 Proc, 1 Core/Proc, 1.75 GB RAM 1,378 87256 2 Proc, 2 CorefProc, 28 GB RAM 7,396,515.88

1 Proc, 1 Core/Proc, 2 GB RAM 1,656,285.80 2 Proc, 4 Core/Proc, 14 GB RAM 6,930,951.28

1 Proc, 1 Core/Proc, 3.5 GB RAM 1,666,820.48 2 Proc, 4 Core/Proc, 16 GB RAM 8,391,457.88

1 Proc, 2 Core/Proc, 3.5 GE RAM 1971,155.68 4 Proc, 2 Core/Proc, 28 GB RAM 17,032,236.52

1 Froc, 4 Core/Proc, 7 GE RAM 228368452 4 Proc, 2 Core/Proc, 56 GB RAM 17,228,883.88

2 Proc, 1 Core/Proc, 4 GB RAM 5,070,602.64 4 Proc, 4 Core/Proc, 32 GB RAM 19,585, 140.64

2 Proc, 1 Core/Proc, 7 GB RAM 5,001,762.00 4 Proc, 4 Core/Proc, 56 GB RAM 19.753,695.52

2 Proc, 1 Core/Proc, 14 GB RAM 5,140,923.84 4 Proc, 4 Core/Proc, 112 GB RAM 20,146,990.24

2 Proc, 2 Core/Proc, 8 GB RAM 7,256,053.48

He Ire maintenance cos 8 % Virtual Machine der 2
% lware ¢

« Software Cost:

- Windows Data Center®| Core & 7422 4, Linux= 0RISE 7HY

Number of Cores Licen
1 677.485.27

2 677,485.27

4 1,354,970 54

E 2,709,941.08

16 5.419, 882 17
Software Costs

Linux License Co 0




Electricity Cost

My 2 8 A ™M (Watts) & KHW & 1109 7t

1 Proc, 1 Core/Proc, 0.75 GB RAM
1 Proc, 1 Core/Proc, 1.75 GB RAM
1 Proc, 1 Core/Proc, 2 GB RAM

1 Proc, 1 Corel/Proc, 3.5 GB RAM
1 Proc, 2 Core/Proc, 3.5 GB RAM
1 Proc, 4 Core/Proc, T GB RAM

2 Proc, 1 Core/Proc, 4 GB RAM

2 Proc, 1 Core/Proc, 7 GB RAM

2 Proc, 1 Core/Proc, 14 GB RAM

KW hour (%)

110.00

> Configura

2 Proc, 2 Core/Proc, 8 GB RAM

2 Proc, 2 CorefProc, 14 GB RAM
2 Proc, 2 Core/Proc, 28 GB RAM
2 Proc, 4 CorefProc, 14 GB RAM
2 Proc, 4 CorefProc, 16 GB RAM
4 Proc, 2 CorefProc, 28 GB RAM
4 Proc, 2 CorefProc, 56 GB RAM
4 Proc, 4 CorefProc, 32 GB RAM

4 Proc, 4 CorefProc, 56 GB RAM

4 Proc, 4 CorefProc, 112 GBE RAM

166
250
318
324
324
400
500
800
900

1000

Data Center Cost

Me 83 AX|SH= Rack Unit

Data Center A HIEE 204 Z7tAtZEO

7H8

Hardware Configuration

1 Proc, 1 Core/Proc, 2 GB RAM
1 Proc, 1 Core/Proc, 3.5 GB RAM
1 Proc, 2 Core/Proc, 3.5 GB RAM
1 Proc, 4 Core/Proc, 7 GB RAM
2 Proc, 1 Core/Proc, 4 GBE RAM
2 Proc, 1 Core/Proc, 7 GB RAM

2 Proc, 1 Core/Proc, 14 GB RAM

Data center construction
cost per rack (¥)

1 Proc, 1 Core/Proc, 0.75 GB RAM

1 Proc, 1 Core/Proc, 1.75 GB RAM

Rack Units
Required

333,879,124 30

Hardware Configuration

2 Proc, 2 Core/Proc, 8 GB RAM
2 Proc, 2 Core/Proc, 14 GB RAM
2 Proc, 2 Core/Proc, 28 GB RAM
2 Proc, 4 Core/Proc, 14 GB RAM
2 Proc, 4 Core/Proc, 16 GB RAM
4 Proc, 2 Core/Proc, 28 GB RAM
4 Proc, 2 Core/Proc, 56 GB RAM
4 Proc, 4 Core/Proc, 32 GB RAM
4 Proc, 4 Core/Proc, 56 GB RAM
4 Proc, 4 Core/Proc, 112 GBE RAM
Data center useful life

Rack units per rack

Rack Units
Required

20

42

Networking Cost

Network Hardware+Software H|- €2 AH Hardware?}t Software H|-€2| 25%Z 7174,

FAlEHE2 0iEd 8%= 7HE

HE2 GB & 100922 7tH




25

100.00

« Disk Storage Cost

- HDD Disk GB & H|82 1,170.52 ¥, SSD Disk GB & H|22 3,511.56 |22 7IH

- RAESHES 0fE 8%=2 7HE

Usable annualized disk storage Cost per GB (¥) for 117052
st B () for 351156

e |T Labor Cost
- 2% oy 10| ISt =228 MH = 387 Of, 7H4AH = 516 CHE 7HY

- A|ZHE QIHH|E2 58,526 ¥ (YT 4682088, & 10,066472¥) 22 717

Number of physical servers that can be managed 187
by a full t min

Number
by a full time administrator

Hourly rate for IT administrator (%) 58,526.00

516




o QlZ2t MH|A (laaS) 222 E H|E it &M A4t
+ 2016k 1fN| 2} MH|A F2I2E H|E it M Aol 2%
Cloud AMY Cloud H|& | Cloud % Cloud H|E | On-Premise H2™Zte 1}
(Core/Mem/HDD/ @) AR7IZH | (mRMEY|ZH | (@RME 7|7 | (™A
Z=7Disk/OS/Network) () /On-Premise
H|&

#1 36,400 45 1,638,000 8,273,021 80.2%

#2 116,000 32 3,712,000 10,191,272 63.6%

#4 454,546 32 14,545,472 41,498,597 64.9%

#6 283,655 21 5,956,755 12,705,606 53.1%

#7 1,000,000 24 24,000,000 155,830,544 84.6%

#8 3,750,000 24 90,000,000 161,853,435 44.4%

#10 34,225 9 308,025 3,165,309 90.3%

#11 205,000 33 6,765,000 17,192,046 60.7%

#12 307,400 33 10,144,200 15,768,095 35.7%

#14 13,834,020 36 498,024,720 831,240,186 40.1%

#15 910,000 31 28,210,000 56,430,073 50.0%

#17 609,780 21 12,805,380 22,383,938 42.8%

#18 1,173,000 33 38,709,000 55,624,565 30.4%

#19 434,589 33 14,341,421 78,338,133 81.7%

#20 421,622 33 13,913,540 19,059,098 27.0%

#21 84,542 33 2,789,886 29,238,969 90.5% (X|CH)

#22 1,655,000 45 74,475,000 93,246,101 20.1%

#24 1,750,000 36 63,000,000 15,198,762 -314.5%




#25 10,099,840 33 333,294,720 1,653,976,142 79.8%

#26 13,659,070 | 33 450,749,310 448,987,100 -0.4%

#28 163,637 33 5,400,021 17,904,021 69.8%

#29 2,088,600 45 93,987,000 134,580,974 30.2%

#30 681,840 33 22,500,720 39,843,603 43.5%

#31 10,942,962 33 361,117,746 412,013,578 12.4% (%)
#32 852,400 33 28,129,200 59,919,634 53.1%

« 20169k QZE} MH|A ZE2IRE £ = M AAE

#2119 Z|C§ 90.5%01 M #3112 %4 124%2| H|E 2 2147t LIEH

HEYS =T H80| 2 B HIE
9% Qizt 2akLcol B JtaE
1% )

e 2E2XE ANH2Z =Y2

2IX[E 2UZh AR ENM HISHS

ZIle 2E2X| 82 HA 4E

—

M Aefs Sl BIE BHE St=

=

#2242 SR ALl H5t0 E 2EHRE AL H[EO0| 1,750,000¥ 22 DHE=SHA 44HF
£ A0, F2FE AL HIE1 Ao et WHE 2R

#2622 OfE M8 E2iY

80| 80 TBZ K0l 755t Z20t Bzt BBHRES A




St 8% 2% EfiH HE2= Q3 HE B 2ot X $el, F2RE0M DAY
ME ol d% HIEO0| MALYo| B3 A S7IotE2 EE 27t ZOty

ET 2o 2 SYNE Aoets 20| IS T2 HAHY

YEYD E2io| (URALBRY <> (ALIALE) of WEIZ UMY FoL omalS
H pEsle 200] HaHHY
ATZEQIY MH[A (SaaS) E2tRE HIE =1 24 2L}
AT EQ0| MH|A (SaaS) 22HRE HIE 2t &4 Za}
Cloud ApQF Cloud| Hl2 Cloud ZCloudH|-E | On-Premise H2X™Zte 1}
ou
(Core/Mem/HDD/ @) | A7) (Z2MET| | (ZRHET| (2o
Z=7}Disk/OS/Network) = &) | 7h Zh /On-Premise
#3 12,000 31 372,000 3,013,595 87.7%
#5 94,800 32 3,033,600 27,999,692 89.2%
#13 42,000 31 1,302,000 3,013,595 56.8%
#23 12,000 21 252,000 2,164,371 88.4%
#27 1,010,000 33 33,330,000 3,426,653 -872.7%

2016 = 2ZES0] MH[A FERE =Y Tat F4 AARE

STEQN MHA SERE 24 At X0 89.2%0M =2 56.8%2| HE BZ mutvt

ne
0=

a
[=)
=]

#27H-2 Cloud Explorer?| 7t2{0| & 1,010,000¥ 22 AEZ|X| MH|A 0|0 FIIE AZ
Edo7t MEote ZIsof Wet = H&S LAl 2EE HR7t Us

Cloud Explorer?| =2 7|52 Lt &7 & 2EZ|X| MH|A, 2N Y &E= DRM

S22 AFEAE N AZEQOf ME|AOM AFESHE 7SS mtefd ERIt AS
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Microsoft Azure TCO CalculatorOfMe| & A8 H|EZ2 Compute H|&, Networking H|E,

Disk Storage H|-& % IT Labor H[E2Z +4

- AWS TCO Calculator®] & £8 H|E2 Server H|&, Storage H|E, Network H[E % IT
Labor HIE2E T4

- Microsoft Azure2} Amazon AWSOIA X S35t= TCO Calculator £HE H|E ZIf, AWS TCO
Calculator= Server®t Storage| Operating Cost?t OverheadES H|SIAMNMOZ ItZohA A

ot A0 MS AzureE 7|2 HIE mitE 24

« Microsoft Azure TCO Calculator®| 2t 74 250 CHslf M7|e3, E2fE HIE, |FX|

2+ 288 58 U 2380 ¥&== 7H8st
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15 TByte/Month, 1Gbps =

150GByte/Month, 100Mbps

1 Mbps =
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