
NAREGI�6 to NAREGI�10NAREGI 6�to�NAREGI 10
�������	
��
�����	�������

Manabu HigashidaManabu�Higashida
manabu@cmc.osaka-u.ac.jp

2008/09/262008/09/26

��CMC������ –��1
 !" # � �
 NAREGI!"�$%#&'(��%��)***��
+,-

• .1/0.1/0
– 12%�345�6789:;�<=	

• “1�click”�7>?89:;�<=@A
– 12%�BC�DE	89:;7FG

• ��HIJKLM�N�OP�QM�	RS�TU1?V(,FGDE
	WXYZ	WXYZ



NAREGI!" (2007[\)NAREGI!" (2007[\)

• ]�• ]�
–  SINET3�^��_`8abc_�,dc1?ef'

byghij (2007/04kf�7)by�ghij (2007/04kf�7)
• Jc�IJl�m:�SC07nopq

rs– 2rs (�2007/08)
• ����tuvwx��

– +2rs (2007/08�)
• yz��t{|}~����

• “NAREGI�100T�Project”�:�NAREGI��L��m��[\���
– +1rs (2008/01�)rs ( 008/0 )

• �������
– +1rs (2008/03�)+1rs (2008/03 )

• �����

NAREGI� ���'� �'
• ���{���L��m���f��e������{���L��m���f��e���

– �����������
• “89:;OS”(�2?������m ��¡3¢£¤***89:;OS (�2?������m ��¡3¢£¤

– ¥{:�Globus Toolkit

– ¦z: egee gLite¦z:�egee gLite

– §¨:�NAREGI

• ��m ����e?��m ����e?
– ^©b�ª«`
– ¬�d­®�ª«`¬ d­® ª«`

�¯°±,�“ 89:;�²'�³´��Grid�World�2006µ¶�”,�
Grid�World�2006.



NAREGI!" (2008[\)NAREGI!" (2008[\)

• ·¸�¹ºef»oT¼ ½¾�7¡¿À¼� Á• ·¸�¹ºef»oT¼t½¾�7¡¿À¼� Á
_ÂIÃÄ',�7ÅÆa`l�!"ÇÈ�ÉÊ¼
– +4�1rs
• ËÌÍ��tuË��tuv��tvÎ��ËÌÍ��tuË��tuv��tvÎ��
• uvwx��

+2rs– +2rs
• uvwx��tÏÐ��

ÑÒNAREGI�10 (ÑÒ)NAREGI 10�(ÑÒ)



“NAREGI�100T�Project”�(ÑÒ)����: SC07�ÓÔ
• (7ekÕ\¡Ö×$( È·ØÙÉ'7]e¼%Ú��
– GridVM�V(¡e�É>k´e��GridVM�V(¡e�É>k´e��
• ��HI�JKLM�N�V(	ÛÜ¼%�?ef

– IS�(Information�Service)�-ÝÞe>k´e��
OGSA DAI�SQL
ef• OGSA�DAI�SQL
ef

– SS (Super�Scheduler)��ß��àP;áÉ�â


• ã?,×ä$(]�%�?å�¼��***
– “Missing” :�æ×?(L«ç�èét�
¼��HI�JKLM�N7¡L«ç�ê��ãã***
– “Exception” :�Ý�ëì,æ×�eÕ�í<***

• V�ãã,¡Ý�Øî È·ØÙÉ,��e'1f�­�;ï:�,Ö��***
• ðñò1?�f !"��'��7óq¼�!"	ô�%Ú��
– õ9¬ö�÷ø�ù1úÉ�k�rs,!"¼��

�� uw� y� {}� ��� ��• ��tuw�ty�t{}�t���t��
– Á;I ���!"�û	��¼��
• IS�!"
• SS!" (V1��û	ün¼ýþ)

“NAREGI�100T�Project” Phase�2:�3/27�s���;ÃÄ

RENKEI N iGSIC VOS
NAREGI�CA

Osaka Univ Grid CA

���� ������ 	

 ��
����

RENKEI-NaregiGSIC-VOSOsaka�Univ.�Grid�CA

CA/RA
CA/RA

RA

!"
SS

PortalUMS

VOMS

UMS/VOMS UMS/VOMS UMS/VOMSPortal

SS SS

Portal

SS

Portal

GridVM�Sch
dpca064

SS

IS�NAS

SS SSSS

IS-NAS
IS-NAS

rcs

GridVM�Sch
dpca128

GridVM�Sch
dpcb064

GridVM�Sch
dpcb128

GridVM�Sch
dpcc128

GridVM Sch

IS�CDAS

���� portal�/…/cdas

GridVM�Sch
dpcd048

GridVM�Sch
dpcd049

GridVM�Sch
dpcd057

GridVM�Sch
sr11k

��

�����
IS�CDAS

IS�CDASIS�CDAS IS�CDAS

GridVM�Sch GridVM�Sch
GridVM�Sch GridVM

GridVM�Sch
d k h

GridVM�SchGridVM�Sch

GridVM�
pbg2043

GridVM�
png1051

����
GridVM S&EGridVM�Sch

����
CDAS/GVM�S

GridVM�Engines GridVM�Engines GridVM�Engines

png1054

GridVM�

sng0001
(sx)(Linux)

dpc.kyushu

(Solaris)

png1051

GridVM�
pfg1005

GridVM�S&E

(Linux)



Fact Sheet 1:	&��;ÃÄFact�Sheet�1:�	&� ;ÃÄ
Phase�1

SINET3 89:;
IS

/
Phase�2

SINET3

�

89:;
��
 õ�lI SS

NAS CDAS

���� 10Gbps � � � � �

uvwx�� 4Gbps � � � � �
2007[8�

uvwx�� 4Gbps � � � �

yz�� � � � � � �

NII/NAREGI 1Gbps � � ��1 � �

������� 2008[1� 1Gbps � � � � �

����� 2008[3� 1Gbps � ��2 ��2 ��2 ������ 2008[3� 1Gbps � � � �

2�� 4�� 4�� 3�� 5��

�1�NII/NAREGI7SS/RCS�(NAREGIv1���à��J�û)�	��
�2�������	&��;¡t��à��J�+����ããtIS�CDAS�g	!"�7����

Fact Sheet 2:BC��;ÃÄFact�Sheet�2:�BC� ;ÃÄ
��Q���� OS JKLM�N ��;� TFLOPS

����
gridvms1.hpc.cmc SX�8R SUPER�UX NEC�NQS�II 1 0.3

gridvms2.hpc.cmc x86 Linux NEC�NQS�II 8 0.44

gridvms3.hpc.cmc x86 Linux NEC�NQS�II 450 16.8

uvwx�� tggn�vms2.grp.gsic x86+ClearSpeed Linux Sun�GridEngine 120 18.9

yz�� dpc.kyushu.grid x86 Linux PBS�Pro 0.1

pbg2043 SX�8 SUPER�UX NEC�NQS�II 2 0.2
NII/NAREGI

pfg1005,�png1051,�png1053,�
png3000 x86 Linux PBS�Pro 14 0.1

dpca064.grid,�dpca128.grid,

�������
dpcb064.grid,�dpcb128.grid,�
dpcc128.grid,�dpcd048.grid,�
dpcd049.grid,�dpcd057.grid

x86 Linux PBS�Pro 278 3.4

sr11k.grid POWER5 AIX LoadLeveler 32 3.5g POWER5 AIX 32 3.5

�����
naregi4.cc x86 Linux PBS�Pro 6 0.2

ngrd1.cc SPARC Solaris Parallelnavi 2 0.3

44.1



T2K�������� �
• NAREGI�CA7>?ó ��ÅÆ�!|
• "þü	#7$�¼�ï:�L«ç�A
• Gfarm7>?d�l%&

'(),�“T2k!"(89:;��”,�
T2Kª`õL ö
k* 2008.

+�,-,�“T2k!"(89:;��”,�T2Kª`õL ö
k* 2008.

��CMC������ ���2
8 !" ./ 0 %1 � 2T2K89:;!"�./	0+%%1	��23?

• .2/0.2/0
– 4�ÅÆa`l��345�67-89:;�<=	@A

• MICS���5PI	6�1Shibboleth SP/IdP7>?!"
– FGDE	784�7%&

• ��HIJKLM�N���Â:�	9lJKLM�N7¿:efP`
L �ª `L��ª«`

*censored*



OpenNAREGI (ÑÒ)p (ÑÒ)

• NAREGI�T@;ý<	{}�efÅÆa`l�ÇNAREGI�T@;ý<	{}�efÅÆa`l Ç
– �¢�=>7?¼�T@@��A�Ê¼

CUI7>?BC�DE• CUI7>?BC�DE
• GridVM�BCFtpq�N:m�G�ö�HI
• ��	&�û�JK• ��	&�û�JK

– ��J¬�;�TL
+,�kT@��aJ�^��`F
W b7>?¬ ;�MN(O�PQ• Web7>?¬�;�MN(O�PQ

• R�T@S7>?¬�;�TU
V]�Im V]O K LF V]WX m• V]�ImtV]O:K�LFtV]WX�Jm

ÅÆa lÅÆa`l��
%Y��34(!]¼�
89:;��
xZ�V]F89:;��
xZ�V]F



[ Shibboleth�SP�

(Service�Provider)�(¼
%�\]��89:

^ DS�(Discovery�

Service)�79ßPb�

_ÅÆa`l��`
{%Y��34S,
a?ebet

cde��¿tRAe
fNPa`JID�f
�n¼	A� ��

CA

%�\]��89:
;�<=@AªJ�
ö7WebçN 6e
f��aJ

m]�tØ�ÅÆa
`l�ef��	0
+?e	$�

Shibboleth�IdP
(Idendity Provider)�	
¹g¼%OJh�;
7>?��	Aî

�n¼	A�t��
S7iÜ1? (UMSÇ
89:;�<=	j
k1?â7l=)

RARA
7>?��	Aî

Shib IdP ID:�Kerberos xZªJ�öShib SP 2

4 5

DS:�W.A.Y.F.
3

ÅÆa`l�A

7 grid�certreq

User�
Certificate

License�ID
1

6

UMS

M P

Shib IdP ID:�LDAP xZªJ�ö

MyProxy
ÅÆa`l�B

MICS���5PI	6�1
Shibboleth�IdP/SP	m¼�
89:;�<=�@AxZ!"

VO	&SÇ�VO	&SÇ�
	&<ú�noVO	&<ú�no



VOpJ�­`8��5�ö
VO�AdministratorVO�AdministratorVO�Administrator

VOMSVOMS VOMS

voms�myproxy�init

MyProxy MyProxy
Proxy� Proxy�

ÅÆa`l�A ÅÆa`l�B

UMS UMS
User�

Certificate

Certificate�
with�VO

User�
Certificate

Certificate�
with�VO

grid�certreq

@A]��89:;�<=(qÅ
Æa`l����HI�H `m
	ó 7rs+?l=�a?

RANAREGI,¡t��HI�H `m
�EÄ(grid�mapfile7>?pqs ÅÆa`l 	ã��?

CA

qÅÆa l Ø 7D

+�l=

�>î7 � I�H `m

ÅÆa`l�	ã��?
VOtÄ�uv

�-�-VOMS	ØîpJ�­
`81?e?

VO	&S712%�VO	&<
ú	no1?e?

qÅÆa`l�,tØ�VO7D
EFG1?e��wYZ(��

	�e7Aîe?:

egee�>î7t��I�H `m
,pq1?(�î:x-a?�t
LCAS/LCMAPS�>î�HI�l=

NAREGI�6NAR GI 6



• y����
�@A¼��<=	��,Ö?NAREGI

��õ9ª��z�?a`l�{�ó !"

• y����
�@A¼��<=	��,Ö?NAREGI

BC�DE|}	Ã~1?
• �â7��'�BC�a`l�����DE7p¼
%tNAREGIÁ;I ��efL«ç"þ,Ö?|}
	Ã~1?

• qrsefFG]��BC�DE�AUP�(����)�

7pq1?VO (Ñ���)	tÄ1?

VOtÄtó �DE��	&

7pq1?VO�(Ñ���)�	tÄ1?
• y��9lJKLM�N�4JKLM�N�DE�
����	Ó�¼�DE��	A��î�,t��
�9K�ª«`7>?L«ç"þ�,Ö?|}	Ã
~1?

• ���|}7oT1?7ü
�%uv�Y����
�	Aî

�������

�	Aî
• GOC�(Grid�Operation�Center)
• PERT�(Performance�Enhancement�and�Response�Team)

]Ön¼�àP�`J89:;NAREGI
���9��J%&���	��?Á;I ��	�T�

�Ä20[5�9§s+�bJ99�J>É��

NAREGIÁ;I ��,100TFLOPS��
89:;|}	Ã~,Ö?e!?



•���ªJ�ö(��¼t��HIJKLM�N�
Ñ�Q 	�Ú��? ( ��7DEFG

����

Ñ�QM�	�Ú��?V(,��7DEFG

uvwx��

•��'�ªJ�ö	��{7�Ú��%DEFG

�����

• NAREGIÁ;I ������ªJ�ö	���+	
&ªJ�ö(%&¼

!"7DEFG

• NAREGIÁ;I ��,��'�ªJ�öefwû�

NII/NAREGI/�������/yz��

úÉDEFG
• AUP���¡W��VO	tÄ1?V(7>�%��

qrs��}7X´£�
�·�BC�DE�FG	0+�!"

SS J O JKL N

• ��/7��L«ç�"þ�� 
• L«ç"þ¼�5 6��¡1?Ñ���7F

SS:�J�O�JKLM�N

• L«ç"þ¼�5�6��¡1?Ñ���7F
G]��BC�DEefW��-�	��

}~à �J

• OSôCPUt9c9¢�ØBC�DE�}~(
5�6ôÑ����}~	£�

IS:�}~à��J

5�6ôÑ����}~	£�
• ��WB}~�¤¥



¦§�!"7¨�¼¦§�!"7¨�¼
��NJl©:�

3/26�16:14:28��s,
• 17�NJl

Webà��J�
9:a�Lª«7 • 17�NJl

• 887��;>?�¬­®	1
2%¯4

Webà��J�
9:a�L (SOAP�

E l )	PQ1Envelope)�	PQ1
?�3�^�ª«
`

°¯�î×t��
CMC�±²���³
�NJl (449���NJl (449�
;)����Â:�

How�SS�Works:
c_l´�I7>?� 

•àPm	µ��GridMPIL«ç
• ISV��9K�ª«` : Gaussian

qrsef·¸�L«ç	"þ D¶·¸:�yz��¹º��»

• ISV��9K�ª«` :�Gaussian

• RISM�FMO!ÄBC

D¶·¸:�����b�6��®I¼����a`l� (�Ä19[\CSIn½¾x~¿ªÀÁ@Â��D¶>É��)



“RENKEI�
Osaka”“RENKEI�
O k ”Osaka”

“RENKEI�
Osaka”VO

;9P`

“vo1”

NII/NAREGI
��


PKI
��CMC
��


PKI
;9P`

rsRO 6rs
yz�� ���� ����� ������� uvwx�� NII/NAREGIRO

��S

à��J

VO:�Virtual�Organization
RO:�Real�Organization
PKI:�Public�Key�Infrastructure89:;��
(Ñ���

“RegistrationAgency”Ã�7�+%Registration�Agency �Ã�7�+%
¦§��H `�­`8�õ9ª�

• ��HI��H `m	@A¼tgrid�mapfile,�<=(rs+?
• ����:�iÃ�`{%Y���H `m@A789:;�<=�sÄ
• uvwx��:�iÃ�`{%Y���H `m	@A¼tÅÆ@A]�
�89:;�<=	rs+
��4 ��H `m	@A• ��4:�Õ��H `m	@A

Ç&ÈxZ

• NII/NAREGI7%!"�H `m�Ç&@A
xZ
qrs��H `m@A7l=�}~	É• qrs��H `m@A7l=�}~	É
¶¼%�£
• Ê�tË�t�¡t���Ìt9�I�• Ê�tË�t�¡t���Ìt9 I�
;bJtÍÎÏÐ�Ø

• qrs7Õ¶¼%Ç&ÑÒ
• qrs7%�<=(�rs+	Aî



 ���'	��%� �'	��%
•  vÓ¬`'Ç�£'(�Ô>kÕk All Japan'�Y vÓ¬`' �£'(�Ô>kÕk All�Japan'�Y

– ÅÆa`l�©�Ö�Y×tØÙÚÛ¡Üef
– vÓ¬`�ÙÝ�	ÞkßÙîvÓ Ý Þkß

• NAREGI(�îe
%�àÚ
– ��',-NAREGI CA¡ák����m��',-NAREGI�CA¡ák����m
– â�%Ú?(4-�$�7ák��(ã�%k?!?

• NAREGIÁ;I ��	âîNAREGIÁ;I ��	âî
– ��>É-

• ��
	Øî��1?e(e��
	Øî��1?e(e
• VO	ØîpJ�­`81?e(e
��?:�äe7å=

– ��¿,NAREGI�â��fâ�*��
• �$�æç,�+?$èä��e(�îæé	êf��!"��,¼�


