
7KH�%D%DU�([SHULPHQW·V�'LVWULEXWHG�7KH�%D%DU�([SHULPHQW·V�'LVWULEXWHG�
&RPSXWLQJ�0RGHO&RPSXWLQJ�0RGHO

'RPLQLTXH�%RXWLJQ\�
/$33�&156�,1�3�

2Q�EHKDOI�RI�WKH�%D%DU�&ROODERUDWLRQ·V�&RPSXWLQJ�*URXS

&+(3���� %HLMLQJ
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3K\VLFV�)UDPHZRUN�RI�WKH3K\VLFV�)UDPHZRUN�RI�WKH
%D%DU�([SHULPHQW%D%DU�([SHULPHQW

� %D%DU�LV�UHFRUGLQJ�3K\VLFV�TXDOLW\�GDWD�VLQFH�2FWREHU�����

� /XPLQRVLWLHV�JUHDWHU�WKDQ�WKH�GHVLJQ�
DUH�UHJXODUO\�DFKLHYHG����������FP��V���

� <HDUO\�LQWHJUDWHG�OXPLQRVLW\�LV�
H[SHFWHG�WR�JURZ�LQ�WKH�IXWXUH
� ���IE�� LQ�����
� ����IE���H[SHFWHG�LQ�������WRWDO�����
IE���

July 15
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&KRVHQ�7HFKQRORJ\�IRU�'DWD�6WRUDJH�&KRVHQ�7HFKQRORJ\�IRU�'DWD�6WRUDJH�
DQG�$FFHVVDQG�$FFHVV

� %D%DU�KDV�FKRVHQ�WKH�2EMHFWLYLW\�
22�'DWDEDVH�WHFKQRORJ\�IRU�LWV�
PDLQ�HYHQW�VWRUH

5$:

5(&

0LQL

0LFUR

1DYLJDWLRQ�
'%V

���
$2'

7$*

(6'

H
igh

est  A
b
stra cti o

n

� ,QWHUIDFHG�WR�+366�

� +LHUDUFKLFDO�VWUXFWXUH
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(YHQW(YHQW��6WRUH�6L]H6WRUH�6L]H

� 5$:���a����.%��HYW
� 5(&���a�����.%��HYW
� 7$*���a�����.%��HYW

² 6XLWDEOH�IRU�IDVW�SK\VLFV�
ILOWHULQJ

� 0LFUR���a�����.%��HYW �LQFOXGLQJ�
QDYLJDWLRQ�GDWDEDVHV�
² 6XLWDEOH�IRU�VWDQGDUG�SK\VLFV�
DQDO\VHV

� 0LQL��� 0LFUR���a����.%��HYW
² 6XLWDEOH�IRU�GHWDLOHG�SK\VLFV�
DQDO\VLV�DQG�VWDQGDUG�GHWHFWRU�
VWXGLHV

´HYWµ� �7\SLFDO�KDGURQLF�HYHQW

������������(YHQW�VWRUH�
² 'DWD�

� a������ILOHV�
� a����7%

² 'LVN�UHVLGHQW�GDWD������7%

² 0RQWH�&DUOR�VLPXODWLRQ
� a������ILOHV
� a���7%

² 'LVN�UHVLGHQW�GDWD������7%

7RGD\�
² ����7%�RI�GDWD
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([SHFWHG�(YROXWLRQ�RI�&RPSXWLQJ�([SHFWHG�(YROXWLRQ�RI�&RPSXWLQJ�
3RZHU�1HHGV3RZHU�1HHGV
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Moore’s Law

2EVHUYDWLRQ�

� 7KH�%D%DU�LQWHJUDWHG�OXPLQRVLW\�LV�H[SHFWHG�WR�JURZ�IDVWHU�WKDQ�WKH�
0RRUH·V ODZ��FRPSXWLQJ�´SRZHUµLQFUHDVHV��;�������PRQWKV�

Î 7KH�FRQVHTXHQFH�LV�WKDW�WKH�DQQXDO�FRVW�RI�WKH�FRPSXWLQJ�LV�
H[SHFWHG�WR�JURZ

Î 'HILQLWLRQ�RI�D�QHZ�
FRPSXWLQJ�PRGHO
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0DLQ�&RPSRQHQWV�RI�WKH�%D%DU�0DLQ�&RPSRQHQWV�RI�WKH�%D%DU�
&RPSXWLQJ�0RGHO����&RPSXWLQJ�0RGHO����

'DWD�)RUPDW

� 7KH�2EMHFWLYLW\�'%�LV�WKH�PDLQ�
%D%DU�HYHQW�VWRUH
² (DV\�FUHDWLRQ�RI�ILOWHUHG�
HYHQWV��´6NLPVµ
� &ROOHFWLRQV�RI�SRLQWHUV�WR�
UHDO�HYHQWV

� /LWWOH�RYHUKHDG
� 2QO\�WKH�QDYLJDWLRQ�
GDWDEDVHV�DUH�QHHGHG�

² 3RZHUIXO�WRRO�IRU�VLWH��KRVWLQJ�
D�ODUJH�IUDFWLRQ�RI�WKH�GDWD

² %XW�H[SRUWDWLRQ�RI�VNLPPHG�
FROOHFWLRQV�LV�YHU\�LQHIILFLHQW�

² (YHQ�ZRUVH�GXH�WR�2EMHFWLYLW\�
OLPLWDWLRQ�RI���.�'%���IHGHUDWLRQ
� /DUJH�GDWDEDVHV����WR����*%�

² ([SRUWDWLRQ�RI���FROOHFWLRQ�Î
6HYHUDO�KXQGUHGV�RI�*%�RI�GDWD

Î ,QWURGXFWLRQ�RI�D�FRPSDFW�IRUPDW�
EDVHG�RQ�5227��.DQ*$�
� 6HOI�FRQWDLQHG�HYHQWV

Î ,Q�SDUDOOHO��
� 'HYHORSPHQW�RI�PXOWLSOH�IHGHUDWLRQ
� 6PDOOHU�GDWDEDVHV������0%�
� a���VHOI�FRQWDLQHG�SK\VLFV�VWUHDPV�
�XQLW�IRU�GDWD�GLVWULEXWLRQ�LQ�
UHPRWH�VLWHV�

.DQ*$�ZLWKGUDZDO�LI�WKH�QHZ�V\VWHP�LV�
2.
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0DLQ�&RPSRQHQWV�RI�WKH�%D%DU�0DLQ�&RPSRQHQWV�RI�WKH�%D%DU�
&RPSXWLQJ�0RGHO����&RPSXWLQJ�0RGHO����

$�PXOWL�7LHUV�PRGHO�³D�OD�/+&´

� 7LHU�$���
² 0DLQ�GDWD�UHSRVLWRU\
² 0DLQ�GLVWULEXWLRQ�FHQWHU
² 6KRXOG�KRVW�DW�OHDVW�����RI�WKH�
WRWDO�GDWD�VDPSOH

² 1R�RU�VPDOO�GXSOLFDWLRQ�DPRQJ�
7LHU�$

² $Q\�OHYHO�RI�UHFRQVWUXFWLRQ�
DYDLODEOH�RQ�GLVN�RU�RQ�PDVV�
VWRUDJH�Î 5$:�GDWD�«

² $Q\�SK\VLFV�VWUHDP�DYDLODEOH
² $OO�W\SH�RI�DQDO\VHV�SRVVLEOH

� 3K\VLFV�DQDO\VHV
� 'HWDLOHG�GHWHFWRU�VWXGLHV

� 7LHU�%��
² 6HUYH�D�UHJLRQ
² 6HFRQGDU\�GDWD�GLVWULEXWLRQ�FHQWHU
² +RVW�GDWD�LQ�D�IRUPDW�VXLWDEOH�IRU�
SK\VLFV�DQDO\VHV��P'67�

� 7LHU�&��
² ,QGLYLGXDO�LQVWLWXWHV�DQG�
XQLYHUVLWLHV

² 6PDOO�VDPSOH�RI�GDWD�' SK\VLFV�
LQWHUHVW�RI�WKH�VLWH

² .DQ*$�GDWD�QRZ�� :LOO�PRYH�WR�
2EMHFWLYLW\�ODWHU
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'DWD�'LVWULEXWLRQ����'DWD�'LVWULEXWLRQ����

� 'LVWULEXWLRQ�RI�.DQ*$���5RRW�GDWD�LV�GHVFULEHG�LQ�3RVWHU�������

2001 2002 2003 2004 2005
Tag 1,5 1,1 2 3 4,7
Micro 15 11 14 21 33
Mini 20 18 19 30 47
Rec 22 54 98 148 232
Raw 9 16 29 44 70
Sum 66 TB 101 TB 162 TB 246 TB 386 TB
Bandwidth 54 Mb/s 82 Mb/s 131 Mb/s 199 Mb/s 312 Mb/s

([SHFWHG�DPRXQW�RI�EHDP�GDWD�WR�EH�WUDQVIHUUHG�WR�7LHU�$�VLWHV��LQ�7%�

� 7UDQVIHU�RI�0&�GDWD�ZLOO�PXOWLSO\�WKHVH�QXPEHUV�E\�D�IDFWRU���WR �
� 2&���OLQNV�ZLOO�VRRQ�EH�QHFHVVDU\
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'DWD�'LVWULEXWLRQ����'DWD�'LVWULEXWLRQ����

� 7KH�'DWD�'LVWULEXWLRQ�6\VWHP�LV�
XVLQJ�WKH�%D%DU�2EMHFWLYLW\�&���
$3,�WR�LQWHUDFW�ZLWK�WKH�HYHQW�
VWRUH�

� FROOHFWLRQ�RI�VKHOO��WFO��SHUO�VFULSWV�
IRU�ILOH�PDQLSXODWLRQ�DQG�ERRN�
NHHSLQJ

�� 'XPS�WKH�2EM\�FDWDORJ
�� &RPSDUH�HDFK�HQWU\�ZLWK�D�

UHIHUHQFH�ILOH
�� 'HILQH�ZKLFK�GDWDEDVHV�VKRXOG�EH�

H[SRUWHG�Î &ULWHULD
�� ([WUDFW�WKH�GDWDEDVH�ILOHV
�� 8SGDWH�WKH�UHIHUHQFH�ILOH
�� 7UDQVIHU�WKH�GDWDEDVH�ILOHV

� 'DWDEDVH�VHOHFWLRQ�FULWHULD�DUH�
EDVHG�RQ
² '%�W\SH
² 3K\VLFV�VWUHDP
² 'DWD���0RQWH�&DUOR
² )HGHUDWLRQ��

� (DFK�VLWH�LQWHUHVWHG�LQ�UHFHLYLQJ�
GDWD��RQO\���DW�WKH�PRPHQW� FDQ�KDYH�
GLIIHUHQW�VHOHFWLRQ�FULWHULD

� 3DUW�RI�WKH�H[SRUW�SURFHGXUH�LV�
DXWRPDWLF�EXW�FRXOG�DOVR�EH�
FRQWUROOHG�E\�VLPSOH�(�0DLO�WR�WKH�
GDWD�GLVWULEXWLRQ�VHUYHU



Objectivity File 
Systems

DB-1
DB-2

DB-3
DB-4

DB-5
DB-6

DB-7

Reference 
TDF(*)…

…
…

Difference 
TDF(*)

…
…

…

Selection 
Criteria

DB-1
DB-2

DB-3
DB-3

DB-4
DB-5

DB-6
DB-7

Objy Federation

Network

bbftp

Catalog

(*) TDF = Transfer 
Description File



Server

Master Fed #1

Sub-fed #1

Master Fed #2

Sub-fed #2

Sweep Site

Date #1

xxx.bdb

yyy.bdb

zzz.bdb

….

Site #1 Site #2

Date #1

xxx.bdb

yyy.bdb

zzz.bdb

….

Date #2

ttt.bdb

uuu.bdb

vvv.bdb

….

Date #1

xxx.bdb

yyy.bdb

….

+DUG�OLQNV

Date #2



Server #1

Disk 
Cache #1

Disk 
Cache #2

db-1

db-2

db-3

db-4

…

db-11

db-12

db-13

db-14

…

Objy file-
system

�REM\�GE�«��GE�QDPH�

�REM\�GE�«��GE�QDPH�

�REM\�GE�«��GE�QDPH��

�REM\�GE�«��GE�QDPH��

«�

Server #2

Objy file-
system

�REM\�GE�«��GE�QDPH���

�REM\�GE�«��GE�QDPH���

�REM\�GE�«��GE�QDPH���

�REM\�GE�«��GE�QDPH���

«�

Disk 
Cache #1

Disk 
Cache #2

db-110

db-120

db-312

db-414

…

db-119

db-124

db-140

db-142

…

HPSS

Caching 
Mechanism
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,PSRUWDWLRQ�3URFHGXUH�DW�,1�3�,PSRUWDWLRQ�3URFHGXUH�DW�,1�3�

� ,Q�S��2EMHFWLYLW\�FXUUHQW�
FRQILJXUDWLRQ�FRQVLVWV�LQ�
² �;���&38�6XQ�1HWUD VHUYHUV
² �;���7%�RI�GLVN���VHUYHU�
² ORFN��MRXUQDO�VHUYHUV

� (DFK�VHUYHU�LV�XVLQJ�WKH�FDFKLQJ�
PHFKDQLVP��VHH�SUHYLRXV�

� 7KH�LPSRUW�SURFHGXUH�LV�XVLQJ�D�
-DYD�DSSOLFDWLRQ
² 'HWHFW�DYDLODEOH�H[SRUW�DW�6/$&
² &UHDWH�GHVFULSWLRQ�ILOH�IRU�WKH�
WUDQVIHU�WRRO��EEIWS�

² 7UDQVIHU�'%�ILOHV�WR�D�GHGLFDWHG�
LPSRUW�VHUYHU

² &UHDWH�IHGHUDWLRQ�LI�QHHGHG
² �IDVW�$WWDFK�'%�WR�IHGHUDWLRQ
² 0RYH�'%�ILOHV�WR�+366
² ,I�'%�LV�DQ�XSGDWH���H[LVWLQJ�'%�
Î 'HOHWH�WKH�ROG�'%�IURP�GLVN
� 7KH�QHZ�YHUVLRQ�ZLOO�EH�
UHFDOOHG�DXWRPDWLFDOO\�E\�
+366�ZKHQ�QHHGHG
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7KH�EEIWS�1HWZRUN�7UDQVIHU�7RRO7KH�EEIWS�1HWZRUN�7UDQVIHU�7RRO

� 1HWZRUN�WUDQVIHUV�DUH�GRQH�ZLWK�EEIWS �RULJLQDO�DXWKRU��*LOOHV�
)DUUDFKH�IURP�&&,1�3���KWWS���GRF�LQ�S��IU�EEIWS�LQGH[�KWPO
² +LJK�SHUIRUPDQFH
² 0XOWL�6WUHDP
² $GMXVWDEOH�EXIIHU�DQG�7&3�ZLQGRZ�VL]H
² $XWRPDWLF�HUURU�UHFRYHU\
² &XVWRPL]DEOH�VHFXULW\�PRGXOH��VVK��NHUEHURV��8QL[�SZG«�



ESnet

SNV CHI

SLAC

Stanford

IN2P3

Internet 2

Star Tap

PHYnet

(Renater)

CERN

30-40 Mbps

155 Mbps

622 Mbps

Network Connection 
between SLAC and IN2P3 (*)

PDST Data

Raw Data

* From SCS Network Team
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1HWZRUN�3HUIRUPDQFH1HWZRUN�3HUIRUPDQFH

� :KLOH�WUDQVIHUULQJ�RQ�ERWK�OLQNVZH�
JHW�WKH�IROORZLQJ�WUDQVIHU�VSHHG�RQ�
WKH�6/$&�(61(7�OLQN

� 2Q�WKH�(61(7�&(51�OLQN�ZH�DUH�QRW�
DEOH�WR�JHW�PRUH�WKDQ����0E�V�RYHU�
����0E�V���7KH�UHDVRQ�LV�XQNQRZQ���
%RWWOHQHFN��SURWRFRO�«�"

~95 Mbit/s
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([SRUW�6WDWXV([SRUW�6WDWXV

� 6L]H�RI�ZHHNO\�P�'67�H[SRUW�����²����*%
� ([WUDFWLRQ�VSHHG�

² $YHUDJH���0%�V
² 0D[LPXP����0%�V
Î1HHG�WR SDUDOOHOL]H �

� ,Q�����������7% RI�0LFUR�'67�GDWD�H[WUDFWHG�DQG�WUDQVIHUUHG�WR�,1�3�
² 2YHUKHDG�GXH�WR�UH�H[SRUWDWLRQ�RI�XSGDWHG�'%��a���
² 'HOD\�EHWZHHQ�6/$&�DQG�,1�3������+

� 7KH�5$:�DQG�5(&�GDWD�DUH�H[WUDFWHG�DQG�WUDQVIHUUHG�aFRQWLQXRXVO\ IURP�
WKH�6/$&�+366
² ����7% DOUHDG\�H[SRUWHG

7RWDO�����7% 6/$&�Æ ,1�3��LQ�����



Dominique BoutignyCHEP01 - Beijing   September 2001

18

2QH�:RUG�RQ�+366�DW�,1�3�2QH�:RUG�RQ�+366�DW�,1�3�

� ,1�3��KDV�DFWLYDWHG�WKH�DXWRPDWLF�
SXUJLQJ���VWDJLQJ�V\VWHP�IRU�DOO�
2EMHFWLYLW\�GDWD�

� 7KH�%D%DU�2EM\�$GYDQFHG�0XOWL�
WKUHDGHG�6HUYHU��$06��LV�DEOH�WR�
UHWULHYH�DXWRPDWLFDOO\�WKH�VWDJHG�
GDWD

� 3HUIRUPDQFHV�DUH�2.��EXW�WKH�
QXPEHU�RI�VLPXOWDQHRXV�MREV�LV�
VWLOO�ORZ�Î 6FDOLQJ�"

� ,1�3��LV�DOVR�SURYLGLQJ�XVHU�VSDFH�
LQ�+366��IRU�Q�WXSOH�VWRUDJH��
² $FFHVVLEOH�WKURXJK�5),2
² 3HUIRUPDQFHV�DUH�YHU\�JRRG�
XS�WR�QRZ

² 9HU\�IOH[LEOH
² $OORZV�´LQILQLWHµ�VWRUDJH�IRU�
DQDO\VLV
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&RQFOXVLRQV&RQFOXVLRQV

� %D%DU�LV�HYROYLQJ�WRZDUG�D�
GLVWULEXWHG�PXOWL�7LHU�FRPSXWLQJ�
PRGHO

� 6/$&�LV�WKH�SULPDU\�7LHU�$
� ,1�3��LV�UDPSLQJ�XS�DQG�LV�

DOUHDG\�SURYLGLQJ�VLJQLILFDQW�GDWD�
DQDO\VLV�UHVRXUFHV

� 2WKHU�7LHU�$�ZLOO�FRPH�VRRQ

� 1H[W�VWHS��6WRS�WKH�GXSOLFDWLRQ�
EHWZHHQ�VLWHV

� 'DWD�GLVWULEXWLRQ�WRROV�KDYH�EHHQ�
VHWXS�WR�WUDQVIHU�GDWD�LQ�D�WLPHO\�
PDQQHU
² 3UHVHQW�WRROV�ZLOO�EH�GLIILFXOW�
WR�VFDOH�Î *5,'�WRROV

� 1HWZRUN�LV�FULWLFDO�DQG�����0E�V�
OLQNV�ZLOO�VRRQ�EH�QHFHVVDU\
² :LOO�UHTXLUH�GHYHORSPHQW�WR�
XVH�WKH�IXOO�EDQGZLGWK
� 'DWD�WUDQVIHU�WRROV
� 2EMHFWLYLW\�GDWD�H[WUDFWLRQ�
VRIWZDUH

'LVWULEXWHG�GDWD�DQDO\VLV�ZLOO�UHTXLUH�WR�GHYHORS�WRROV�IRU�UHPRWH�MRE�
VXEPLVVLRQ�XVLQJ�WKH�*5,'�WHFKQRORJ\�Î 6WDUWLQJ�QRZ


