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BladeCenter

What is BladeCenter?
What is benefit for SAP BIA?
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1.BladeCenter – (1) IT

1995

Source: Scorpion Study 1999-2004

• : 3 , 50%
• : 2 , 30% 
• : 65% 1/3

2004

IT : vs

10 7
10 , IT 9

. IT , 
.
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1.BladeCenter – (2)IBM
Open Standards

Virtualization

Today’s 
Environment,

Simplified

UI Data

DNS
Servers

Web Servers

Application
Servers

Security &
Directory Servers

File/Print
Servers

LAN Servers

Database
Servers

Business 
Data

Routers
Switches

Caching
Appliances

SSL
Appliances

Firewall
Servers

Self
protecting

Self
protecting

Self
healing

Self
healing

Self
optimizing

Self
optimizing

Self
configuring

Self
configuring

자동화자동화(Automation)(Automation)

자가진단및자가치유
기능이복원력을
증가시킴
자동화를통한모니터링
및 예견적인관리

•• 자율성자율성
•• 정책정책 기반기반 OrchestrationOrchestration
•• Utility Utility 관리관리

주요기술요소

Benefits

가상화가상화(Virtualization)(Virtualization)

IT 자산의활용도
증대및 TCO 감소
처리능력이요구를
동적으로만족시킴

•• GridGrid
•• 서버서버 가상화가상화
•• On Demand On Demand 
용량관리용량관리
•• 스토리지스토리지 가상화가상화

주요 기술요소

Benefits

통합통합(Integration)(Integration)

재구성이용이한
표준화된서비스들
집합
변화하는비즈니스
요구에신속히대응

•• 미들웨어미들웨어
•• Enterprise Enterprise 
ArchitectureArchitecture
•• 웹서비스웹서비스

주요기술요소

Benefits

NT BladeCenter !
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1.BladeCenter – (3)

AS-ISAS-IS

To BETo BE

단순한 공간 확보만이

아닙니다.

네트워크 환경 단순화

관리용이성 확보

저전력 구현

발열문제 해결

.

.

시스템의 미래입니다

단순한 공간 확보만이

아닙니다.

네트워크 환경 단순화

관리용이성 확보

저전력 구현

발열문제 해결

.

.

시스템의 미래입니다

4Way  8Core 2대

2Way 4Core 38대

단상 60A 2선

관리 모니터 1대

운영네트워크 6선

(N+N Redundant)

관리네트워크3선
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• BI Accelerator Software by SAP SAP Korea License 

• Novell SUSE Linux SLES10

• IBM General Parallel File System (GPFS)

( BladeServer / DS4700 ) 

SAP BIA 

SAP BI RFC 

• IBM BladeCenter with Intel Xeon Blades

• IBM Storage SAN DS4700 series

• configurations tested and validated by SAP

• Specific IBM HW configuration supported (T-shirt sizing)

2.1 BI Accelerator 
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2 Blades / 1 BladeCenter HS21 Xeon Dual Core 3.0GHz, 32GB memory
IBM TotalStorage DS4700 Model 6LU Storage Server, 8x 36GB 15k disks

4 Blades / 1 BladeCenter HS21 Xeon Dual Core 3.0GHz, 64GB memory
IBM TotalStorage DS4700 Model 6LU Storage Server, 16x 36GB 15k disks

6 Blades / 1 BladeCenter HS21 Xeon Dual Core 3.0GHz, 96GB memory
IBM TotalStorage DS4700 Model 6LU Storage Server, 32x 36GB 15k disks

8 Blades / 2 BladeCenters (4+4) HS21 Xeon Dual Core 3.0GHz, 128GB memory
IBM TotalStorage DS4700 Model 6LU Storage Server, 32x 36GB 15k disks

12 Blades / 2 BladeCenters (6+6) HS21 Xeon Dual Core 3.0GHz, 192GB memory
IBM TotalStorage DS4700 Model 6LU Storage Server, 32x 36GB 15k disks

2.2 IBM 5 ( T-shirt Sizing: Dual Core)

XL

XS

L

M

S

•SAP Note 917803 explains how to calculate the memory consumption using report ZZ_BIAMEMCONSUMPTION_BW3X
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2 – 4 Blades + 2 – 4 Expansion Blades / 1 BladeCenter
HS21 Xeon Quad Core 2,33GHz, 32 – 64 GB memory
IBM DS4700 Model 70 Storage Server, 16 x 73GB 15k disks

5 – 7 Blades + 5 – 7 Expansion Blades / 1 BladeCenter
HS21 Xeon Quad Core 2,33GHz, 80 – 112 GB memory
IBM DS4700 Model 70 Storage Server, 26 x 73GB 15k disks

8 – 14 Blades / 1 BladeCenter
HS21 Xeon Quad Core 2,33GHz, 128 – 224 GB memory
IBM DS4700 Model 70 Storage Server, 36 x 73GB 15k disks

15 – 28 Blades / 2 BladeCenters
HS21 Xeon Quad Core 2,33GHz, 240 – 448 GB memory
IBM DS4700 Model 70 Storage Server, 48 x 73GB 15k disks

XL

L

M

S

•SAP Note 917803 explains how to calculate the memory consumption using report ZZ_BIAMEMCONSUMPTION_BW3X

•IBM recommends that at least one additional Bladeserver per BladeCenter is added for additional High Availability

2.3 IBM 5 ( T-shirt Sizing: Quad Core)
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DS4700 

SAP BW 7.0

Qlogic 100port - 4GB 
SAN Switch 

IB M

RFC Connection HS21 BladeServer

2.4 BI Accelerator 
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3.IBM BladeCenter for SAP BIA

Ultra high performance, 
4X IB  backplane, virtualization, 
future proof power and cooling, 

New management module

BladeCenter H

미래 고성능 서버를 위한 완벽한 샷시

14 Blades 장착 가능

고속 10Gbps Network 지원

완벽한 이중화 지원

10개의 Network Module Bay 지원

Network/ Local 관리 가능

IBM 5 BladeCenter Chassis , .

이중 SAP BIA Package는 BladeCenter H 및 HS21서버로 구성됩니다.

HS21 QuadCore 2.66GHz 2CPU 8Core
(for SAP BIA) – 280,000 tpmC

HS21 DualCore 3.00GHz 2CPU 4Core
(for SAP BIA) – 160,000 tpmC

HS21 Low Voltage Models
2.13GHz DualCore *2 – 130,000tpmC
2.33GHz DuadCore*2 – 140,000tpmC

1.6GHz  QuadCore*2   - 190,000tpmC
1.86GHz QuadCore*2  - 200,000tpmC

All Clock is now on Sale!!

HS21 QuadCore 2.66GHz 2CPU 8Core
(for SAP BIA) – 280,000 tpmC

HS21 DualCore 3.00GHz 2CPU 4Core
(for SAP BIA) – 160,000 tpmC

HS21 Low Voltage Models
2.13GHz DualCore *2 – 130,000tpmC
2.33GHz DuadCore*2 – 140,000tpmC

1.6GHz  QuadCore*2   - 190,000tpmC
1.86GHz QuadCore*2  - 200,000tpmC

All Clock is now on Sale!!
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3.(1) Why IBM BladeCenter? – RAS(1) BackPlane
컴포넌트의이중화지원

. BladeCenter chassis와 Blade서버가 결합되는 Midplane의 이중화.

. Chassis 관리모듈(MM)의 이중화 지원(원격관리와 KVM의 이중화가 동시에 이루어짐)

. Chassis에 장착되는 Power, Blower모듈의 이중화 지원.

. 네트워크 구성을 위한 Switch (ethernet, SAN)의 이중화 지원.

컴포넌트의 Hot-Swap 지원

. BladeCenter내의 타 blade서버에 영향을 미치지 않고 Blade서버를 제거 및 추가 가능.

. BladeCenter에 장착되는 MM, Power, Blower, Switch, Media tray에 대하여 Hot-Swap기능의 지원

< Chassis< Chassis >>

Lower midplane

Upper midplane



© Copyright IBM Corporation 200711IBM Korea

3.(2) Why IBM BladeCenter? – / 

32,531 
BTU

9,540W

27U

3 enclosures, 
36 Xeon servers, 

72 processors

IBM 
BladeCenter H 

HS21

55,487     
BTU

16,272W

50U

5 enclosures, 
36 Xeon servers, 

72 processors

HP 

BladeSystem
BL480c

44,193 
BTU

12,960W

30U

3 enclosures, 

36 Xeon servers, 

72 processors

HP

BladeSystem
BL460c168 Xeon DP 

3.2Ghz
96 Xeon DP 

3.2Ghz
84 Xeon DP 

3.2Ghz
Max 

configuration/rac
k

727272Number of 
processors

30,255 
BTU

47,365 
BTU

54,260 
BTU

Heat 
output

8,872W13,891W15,912WPower used

213036Rack U space

IBM 
BladeCenter

HP

P-Class

1U server

Single Core Single Core DualDual--Core Core 

BladeCenter savings will come in 3 areas: 

저전력 – 전력 비용의 감소
Cooling Cost의 절약
상면 비용의 감소

본자료에대한 IBM측의객관적결과는 2007년 5월 14일부터진행된블레이드버스에서확인할수있습니다. 
1Electrical Requirements for Blade Servers.  Written by Jane Wright (G00120690) released April 24, 2004.  Available from Gartner Research.
2Comparison was done on similar dual 3.2Ghz servers, with 4GB memory, Fibre connectivity, and dual Ethernet switching.
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3.(3) Why IBM BladeCenter? –
IBM Chassis Vendor , . ( )

( R o H S ) C is c o  S y s te m s  In te l l ig e n t  G ig a b i t  E th e r n e t  S w i t c h  M o d u le ( r e p la c e s  1 3 N 2 2 8 1 )

( R o H S ) C is c o  In te l l ig e n t  G ig a b i t  F ib r e  E th e r n e t  s w i tc h ( r e p la c e s  2 6 K 6 5 4 7 )

( R o H S ) N o r te l  N e tw o r k s  B la d e C e n te r  L a y e r  2 - 7  G ig a b i t  E th e r n e t  S w i t c h  M o d u le ( r e p lc e s  7 3 P 9 0 5 7 )

( R o H S ) N o r te l  N e tw o r k  la y e r  2 /3  C o p p e r  G ig a b i t  E th  S w i t c h ( r e p la c e s  2 6 K 6 5 3 0 )

( R o H S )  N o r te l  N e tw o r k  L a y e r  2 /3  F ib r e  G ig a b i t  E th  S w i t c h ( r e p la c e s  2 6 K 6 5 3 1 )  

S e r v e r  C o n n e c t iv i t y  M o d u le

N o r te l  1 0 G  U p l in k  E th  s w i t c h

1 0 G b E  8 5 0 n m  f ib r e  X F P  T r a n s c e iv e r  ( S R )

1 0 G b E  1 3 1 0 n m  f ib r e  X F P  T r a n s c e iv e r  ( L R )

C X 4  -  1 .5 M  c a b le

C X 4  -  3 .0 M  c a b le

N o r te l  1 0  G b  E th e r n e t  H ig h  S p e e d  S w it c h  M o d u le

B r o c a d e  2 0 p o r t  - 4 G B  S A N  S w itc h  

B r o c a d e  1 0 p o r t  - 4 G B  S A N  S w itc h  

Q lo g ic  2 0 p o r t  - 4 G B  F ib r e  c h a n n e l  S w i tc h

Q lo g ic  1 0 p o r t  - 4 G B  F ib r e  c h a n n e l  S w i tc h  m o d u le

M c D A T A  2 0 p o r t  - 4 G B  F ib r e  c h a n n e l  S w i t c h  m o d u le

M c D A T A  1 0 p o r t  - 4 G B  F ib r e  c h a n n e l  S w i t c h  m o d u le

B r o c a d e  P e r fo r m a n c e  B u n d le  fo r  IB M  e S e r v e r   B la d e C e n te r

B r o c a d e  IS L  T r u n k in g  fo r  IB M  e S e r v e r  B la d e C e n te r

B r o c a d e  A d v a n c e d  P e r fo r m a n c e  M o n i to r in g  fo r  IB M   e S e r v e r  B la d e C e n te r

B r o c a d e  E x te n d e d  F a b r ic s  fo r  IB M  e S e r v e r   B la d e C e n te r

B r o c a d e  F a b r ic  M a n a g e r  v 4 .x  f o r  IB M  e S e r v e r  B la d e C e n te r

B r o c a d e  R e m o te  S w i t c h  fo r  IB M  e S e r v e r   B la d e C e n te r

B r o c a d e  A d v a n c e d  S e c u r i t y ( S e c u r e  O S )  fo r  IB M   e S e r v e r  B la d e C e n te r

B r o c a d e  E n t r y  S w i t c h  F u l l  S A N  U p g r a d e  fo r  IB M  e S e r v e r  B la d e C e n te r

B r o c a d e  4 G B  1 0 - p o r t  u p g r a r e  

B r o c a d e  F a b r ic  W a tc h

B r o c a d e  F a b r ic  M a n a g e r  v 5 .x

M c D A T A  M o d e  F i r m w a r e  U p g r a d e ( Q lo g ic  6 p o r t )  

M c D A T A  S A N te g r i t y  E n h a n c e d  A c t iv a t io n

M c D A T A  E F C M  E le m e n t  m a n a g e r

Q lo g ic  M c D A T A  1 0 p o r t  u p g r a d e  fo r  B la d e C e n te r

( R o H S ) T o p s p in  in f in ib a n d  S w itc h  M o d u le ( r e p la c e s  2 6 K 6 4 5 4 )

C is c o  4 x In f in ib a n d  S w itc h  M o d u le  fo r  IB M  B la d e C e n te r ( B la d e  H  O n ly )

3 M  4 X  In f in ib a n d  S w it c h  c a b le

3 M  1 2 X  to  ( 3 ) 4 X  In f in ib a n d  S w it c h  c a b le

In f in ib a n d  8 M  4 X  C a b le  fo r  e S e r v e r  B la d e C e n te r

8 M  1 2  to ( 3 )  4 X  C a b le

In f in ib a n d  1 0 m e te r  4 x  c a b le

In f in ib a n d  4 m e te r  1 2 x  c a b le

In f in ib a n d  1 0 m e te r  1 2 x  c a b le

In f in ib a n d  1 1 m e te r  1 2 x  to  ( 3 ) 4 x  c a b le

Q lo g ic  I n f in ib a n d  F ib r e  C h a n n e l  B r id g e  M o d u le

Q lo g ic  I n f in ib a n d  E th e r e n t  B r id g e  M o d u le

( R o H S )  B la d e C e n te r  O p t ic a l  P a s s - th r u  M o d u le ( r e p la c e s  0 2 R 9 0 8 0 )  

( R o H S )  O p t ic a l  P a s s - th r u  M o d u le  S C  C a b le ( 1 .5 M )  ( r e p la c e s  7 3 P 5 9 9 2 )  

( R o H S )  O p t ic a l  P a s s - th r u  M o d u le  L C  C a b le ( 1 .5 M )  ( r e p la c e s  7 3 P 6 0 3 3 )  

( R o H S )  B la d e C e n te r  C o p p e r  P a s s - th r u  M o d u le ( r e p la c e s  7 3 P 6 1 0 0 )  

( R o H S )  B la d e C e n te r  C o p p e r  P a s s - th r u  M o d u le  C a b le ( r e p la c e s  7 3 P 6 1 0 1 )  

B la d e C e n te r  A d v a n c e d  M a n a g e m e n t  M o d u le

Network & SAN Switch Modules 

& Upgrade Device SM 4
SM 3
SM 2
SM 1

SM 4

HS21,
LS21, or
JS21
Blade

SM 3

SM 2

SM 1

MSIM 
7/8

MSIM 
9/10

ESM
FC SM

FC SM

FC SM

ESM

ESMHS21,
LS21, or
JS21
Blade

Gb Enet

Gb Enet

ESM
FC SM

CFF-V 4 Gb FC

4 Gb FC

1 Gb Enet

4 Gb FC

1 Gb Enet
4 Gb FC

CFF-H

FC SM
FC SM

HSSM 7

HSSM 9

ESM

ESMHS21,
LS21, or
JS21
Blade

Gb Enet
Gb Enet

10G ESM

10G ESM

CFF-V 4 Gb FC
4 Gb FC

10 Gb Enet
10 Gb Enet

CFF-H

CFF-V

CFF-H

MSIM 
7/9

MSIM 
8/10

1 Gb Enet
1 Gb Enet

Gb Enet

Gb Enet

4Gb FC

1Gb Enet

4Gb FC

1Gb Enet

SM 3

SM 4

SM 1

SM 2

ESM
ESM

ESM

ESM

ESM

FC SM

ESM

FC SM

Case 1

Case 2

Case 3
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3.(4) Why IBM BladeCenter? -
IBM 2002 , . , 2002

BladeCenter H . ( , )

IBM BladeCenter E IBM BladeCenter H

HS21HS20 HS20ULP LS20 JS21

Cisco Nortel
10Gb.

Nortel 
L2/3

Nortel 
L7

IBM 
Con. Module

LS21

Brocade QLogic QLogic
6 port

McData Cisco 
(Topspin) 1x

Cisco (Topspin) 4x

(BCH only)

LS41

IBM BladeCenter T

10 & 20 ports

Server Layer 

Network Layer 

Chassis
Layer 

IBM BladeCenter S
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3.(5) Why IBM BladeCenter?-
5 , IBM BladeCenter , IBM .

.

Network

1 . Local KVM 2 . Network Remote 

IBM
serverIBM server

IBM Director

IBM blades
HP

serverIBM server

3 . IBM Director

IBM BladeCenter에는 PS2 혹은 USB 및 DB15

(D-SUB),  CDROM, FDD가 기본 장착되어있기

때문에 PC처럼 모니터 키보드만 연결하시면

운용이 가능합니다.

IBM BladeCenter에는 관리를 위한 Port가 기본 장착이

되 어 있 습 니 다 .    본 관 리 가 Network 에 연 결 이

되 어 있 으 면 , 어 느 곳 에 서 도 BladeCenter 관 리 가

가능합니다.

IBM Director 는 서 버 구 매 시 무 료 로

들어있는 관리App로써,기존 장비 혹은

Blade  서버중 하나 혹은 관리서버 하나를

따로 두셔서, IBM BladeCenter 뿐만 아니라, 

타사 포함 전 서버를 관리할 수 있게 만드는

프로그램입니다.     보다 수준높은 High-

end급 H/W 관리도구로써, 본 서버 구현시

Datacenter 전 관리가 가능합니다.  

Power Executives

eSA

발
열
트
랙
킹

한계
전력
VS
사용
전력

제원상
파워와
실제파워
비교

온도
모니터링렉과

서버
전력관
리

eSA를 설치 하시면

장비 이상시에 장비가

사용자보다 먼저

IBM측에 통보하고,

조치를 취할 수 있도록

하는 프로그램입니다.
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3.(6) BI Accelerator (GPFS)

Client 

client read/write
Concurrent 

locking

striping
I/O I/O 

I/O 

1000

GPFS IBM concurrent .
read/write

AIX , Power , Linux AMD Linux 

striping , I/O

1000 TB

Gigabit read/write

AI
X

GPFS

RSCT

TCP/IP LV
M

Applicatio
n

AIX

GPFS

RSCT

TCP/IP LV
M

Applicatio
n

AI
X

GPFS

RSCT

TCP/IP LV
M

Applicatio
n

DisksDisks Disks DisksDisks

Switch
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BI Accelerator NFS (Network File System), CFS (Cluster File 

System) GPFS (General Parallel File System) . 

IBM GPFS (General Parallel File Systems) 

.

NFS I/O IP communication , . 

NFS NFS , .

IBM GPFS 

.

IBM GPFS , IP Ethernet 

network , NFS 2 I/O . (100 MB/s versus 50 MB/s with NFS)

GPFS IBM Application 
, 

, .

3.(7) BI Accelerator (GPFS)
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3.(7) Why IBM BladeCenter? -

이제 BladeServer 시장의 1위
는 세계뿐만 아니라 한국에서

도 IBM입니다.

Korea 2007년 상반기 Market Share

2Q06 Worldwide Shipments

26% 41%

33%

IBM HP Others

6.0%

13.8%

36.5%

37.1%

0% 10% 20% 30% 40% 50%

Fujitsu

Dell

HP

IBM
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4. : 

(IBM )
World Wide

Technical 
Support

Network/DB
(RETAIN)

Critsit

Call Center

1588-5801

IBM 
(Level2, Level3, Lab.)

Office

IBM 
(IBM Technical Sales 

Support)

[ 3 ] 
[1 ] [1 ] [ 2 ] [ 2 ] 

(Call Center)(Call Center)
[ 4 ] 

Customer
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AS-IS TO-BE

Benefit/Cost 
As-Is Server Numbers : 44 EA
Size : 127U
전력 : min 15400W (350W for Server Average)

서버 수량 : New Server 25 EA + admin 1 EA+ file Server 1EA
Size : 37U
전력 : Min. 6500W (240W for One Blade)

Benefit/Perf. 
OLTP RPE :  100,490 (about  700,000 tpmC )
Memory :  105.5GB

OLTP RPE :  292,231 (about 2,600,000 tpmC)
Memory :  143 GB 

Benefit/Conf. 

Physical Rack Configuration

5.1 SAMPLE –A Construction  As-is vs To-Be 
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5.6 Blade – D 

2 Bladecenter w/ HS20 x 20

& IBM Director Management Server

18Windows

To-Be Model

AS-IS To-Be

18 Windows IBM BladeCenter
2 Dense Technology 

, 
IBM Director 

.e-HR(Test)
DSFKR103A

PowerEdge 6300

e-HR
DSFKR103

Netfinity 7600

Esebase
DSFKR106

PowerEdge 6400

EDI Comm.
DSFKR162

IBM xSeries 235

ISG DEV
EIS DEV

DSFKR160
IBM xSeries 360

ISG PRD
EIS PRD
ISG PRD

IBM xSeries 360

Archive
DSFKR163

IBM xSeries 255

JukeBox
HP Optical 700mx

Simflow
AD & Ex

DSFKR111
Netfinity 7600

Simflow Web-1
DSFKR113

IBM xSeries 230

Simflow Web-2
DSFKR114

IBM xSeries 230

e-Star
DSFKR107

IBM xSeries 255

LIS
DSFKR110

IBM xSeries 235

LOGON
DSFKR101

Netfinity 5500

SIMFLOW Test AD
DSFKR102

Netfinity 5500

Simflow Test Web
DSFKR116

LG IBM PC PIv2.4

Simflow Test DB
DSFKR115A

LG IBM PC PⅢ1.8

SAP Help
KFIAPDSFD26255
LG IBM PC PIV 2.0

EDI EWR*
DSFKR108

PowerEdge 6400

eCatalog Server
ecatalog

LG IBM PC PⅢ1.7

BladeCenter A

BladeCenter B

Director 

Windows , .

, Windows .

Windows 1
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Windows Render-Farm HS20 14DeepicturesRender-Farm

Windows HS20 4

Windows , , DB HS20 14iloveschool

HS40 2 , HS20 5

Windows HS20 14SK

" " HS40 4 , HS20 16

WAS , Citrix HS40 3 , HS20 56

/ 
, 

Windows HS20 4

Windows HS20 8

Windows HS20 14

DB ( )HS20 7CJ Internet

(GuildWars)HS20 64NCSoft

Linux Clustering (Analytical Proteomics ; )HS20 16

Linux Online HS20 37

Linux HS20 14

Linux Cluster 3 (5.148 )JS20 432

Linux/Linux Clustering

/ 

5.7 Blade –
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TCO 
Windows TCO : 

43,803,070 

104,015,350 5

2.62Payback Period

< : >

< To-be >

• .

13,008,000 39,024,000

208,304,800312,320,150OTC + 5x AOC

5yr Cost Comparison

115,000,000-

115,000,000HW 

OTC: One Time Costs

18,660,96062,464,030

5,658,96013,440,030/

10,000,000HW MA 

AOC: Annual Operating Costs

29,164 RPE23,337 RPE2

23/219/19

21(42core)37CPU 

To-BeAs-IS

Intel : 90% 
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6. Why IBM System X

솔루션 중심의 컴퓨팅

IA구조 컴퓨텅 선두

최고의 지원인력 최고의 연구개발투자

모든 Intel-AMD Arch.는 IBM호환.
IBM은현재 INTEL 서버 Arch의
개발자입니다. 
현재까지도그개발력은멈추지않
습니다.

지금이순간에도, IBM의막대한
연구인력이 Intel, AMD, Oracle,
SAP, VMWare, Citrix등과함께
연구개발을멈추지않고있습니다.
System x는 Reference Guide
중심이아닌, 끝없는연구끝에
완성된제품을고객에게드립니다

• Configuration 중심이 아닌, 

솔루션 중심의 시스템 개발로

중대형 어플리케이션에서도

최고 성능을 낼 수 있도록 개발

솔루션 업체와의 최대 협업

IBM System x
IBM은총판및 BP 뿐만아니라, 
IBM 내부및 AP, WW Level로, 
또한 H/W뿐만아니라여러 App.
까지지원할수있는최고의기술력
과고급인력을갖추고있습니다.
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Thank You


