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WWW + Grid Computing =      
Next Generation Web                

3URI��-DFN�'RQJDUUD
,QQRYDWLYH�&RPSXWLQJ�/DERUDWRU\
&RPSXWHU�6FLHQFH�'HSDUWPHQW
8QLYHUVLW\�RI�7HQQHVVHH
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Innovative Computing Laboratory
♦ 1XPHULFDO�/LQHDU�$OJHEUD
♦ +HWHURJHQHRXV�'LVWULEXWHG�&RPSXWLQJ
♦ 'LJLWDO�/LEUDULHV
♦ 3HUIRUPDQFH�(YDOXDWLRQ

6RIWZDUH�DQG�LGHDV�KDYH�IRXQG�WKHUH�ZD\�LQWR�PDQ\�DUHDV�
RI�&RPSXWDWLRQDO�6FLHQFH

%HWZHHQ�������SHRSOH��$W�WKH�PRPHQW���

���5HVHDUFKHUV��5HVHDUFK�$VVRF�3RVW�'RF�5HVHDUFK�3URI
���6WXGHQWV��*UDGXDWH�DQG�8QGHUJUDGXDWH
��6XSSRUW�VWDII��6HFUHWDU\��6\VWHPV��$UWLVW
��6WXGHQW�YLVLWRUV����'DQLVK�7HFK�8����7RN\R�,QVW�7HFK�
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Remarkable Time We Live In
♦ &RPSXWHUV

¾+DQGKHOG�GHYLFHV
¾3&·V
¾0DLQIUDPHV
¾6XSHUFRPSXWHUV

♦ 1HWZRUNV
¾,QWHUQHW
¾:RUOG�:LGH�:HE
¾,QIRUPDWLRQ�6XSHU�
+LJKZD\

¾7KRXVDQGV�RI�QHWZRUNV�
FRQQHFWHG�WRJHWKHU

High-tier
Low-tier

Satellite

High Mobility Low Mobility
Wide Area

Regional Are

Local Area
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Technology Trends: 
Microprocessor Capacity

2X transistors/Chip Every 1.5 years

Called “Moore’s Law”

Moore’s Law

Microprocessors have 
become smaller, denser, 
and more powerful.
Not just processors, 
bandwidth, storage, etc

Gordon Moore (co-founder of 
Intel) predicted in 1965 that the 
transistor density of semiconductor 
chips would double roughly every 
18 months. 
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Internet –
4th Revolution in Telecommunications

♦7HOHSKRQH��5DGLR��7HOHYLVLRQ
♦*URZWK�LQ�,QWHUQHW�RXWVWULSV�WKH�
RWKHUV

♦([SRQHQWLDO�JURZWK�VLQFH�����
♦7UDIILF�GRXEOHV�HYHU\�����GD\V

�

The Web Phenomenon

♦ ���² ���:HE�LQYHQWHG
♦ 8�RI�,OOLQRLV�0RVDLF�

UHOHDVHG�0DUFK�����a�
�����WUDIILF

♦ 6HSWHPEHU����a����
WUDIILF�Z�����VLWHV

♦ -XQH����a�����RI�
WUDIILF�Z�������VLWHV

♦ 7RGD\�����RI�WUDIILF�
Z�����������VLWHV

♦ (YHU\�RUJDQL]DWLRQ��
FRPSDQ\��VFKRRO
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Computational Science

♦ +3&�RIIHUV�D�QHZ�ZD\�WR�GR�VFLHQFH�
¾ ([SHULPHQW�� 7KHRU\�� &RPSXWDWLRQ

♦ &RPSXWDWLRQ�XVHG�WR�DSSUR[LPDWH�
SK\VLFDO�V\VWHPV�� $GYDQWDJHV�LQFOXGH�
¾3OD\LQJ�ZLWK�VLPXODWLRQ�SDUDPHWHUV�WR�VWXG\�
HPHUJHQW�WUHQGV

¾3RVVLEOH�UHSOD\�RI�D�SDUWLFXODU�VLPXODWLRQ�
HYHQW

¾6WXG\�V\VWHPV�ZKHUH�QR�H[DFW�WKHRULHV�H[LVW�

�

Why Turn to Simulation?
♦:KHQ�WKH�SUREOHP�LV�WRR������

¾&RPSOH[
¾/DUJH���VPDOO
¾([SHQVLYH
¾'DQJHURXV

♦ WR�GR�DQ\�RWKHU�ZD\�



�

�

Why Turn to Simulation?
♦ &OLPDWH���:HDWKHU�

0RGHOLQJ
♦ 'DWD�LQWHQVLYH�

SUREOHPV��GDWD�PLQLQJ��
RLO�UHVHUYRLU�VLPXODWLRQ�

♦ 3UREOHPV�ZLWK�ODUJH�
OHQJWK�DQG�WLPH�VFDOHV�
�FRVPRORJ\�

��

Units of High 
Performance Computing

1 Mflop/s 1 Megaflop/s 106 Flop/sec

1 Gflop/s 1 Gigaflop/s 109 Flop/sec

1 Tflop/s 1 Teraflop/s 1012 Flop/sec

1 Pflop/s 1 Petaflop/s 1015 Flop/sec

1 MB 1 Megabyte 106 Bytes

1 GB 1 Gigabyte 109 Bytes

1 TB 1 Terabyte 1012 Bytes

1 PB 1 Petabyte 1015 Bytes
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Advances in                       
High Performance Computing

59.7 GF/s

4.94 TF/s
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Intel XP/S140
Sandia

Fujitsu
’NWT’ NAL

SNI VP200EX
Uni Dresden

Hitachi/Tsukuba
CP-PACS/2048

Intel
ASCI Red

Sandia

IBM
ASCI White

LLNL
N=1

N=500

SUM

IBM SP PC604e
130 processors

A&P

  1 Gflop/s

  1 Tflop/s

100 Mflop/s

100 Gflop/s

100 Tflop/s

 10 Gflop/s

 10 Tflop/s

My Laptop

Other Examples: Sony PlayStation2

♦ (PRWLRQ�(QJLQH������*IORS�V�����PLOOLRQ�SRO\JRQV�SHU�
VHFRQG��0LFURSURFHVVRU�5HSRUW�������
¾6XSHUVFDODU 0,36�FRUH���YHFWRU�FRSURFHVVRU���
JUDSKLFV�'5$0

¾&ODLP��´7R\�6WRU\µ�UHDOLVP�EURXJKW�WR�JDPHV
¾$ERXW�����
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Sony PlayStation2 Export Limits?

��

poochi
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The Dawn Of The PCThe Dawn Of The PC--Plus Era, Plus Era, 
NotNot The PostThe Post--PC Era…PC Era…

devices aggregate via PCs!!! devices aggregate via PCs!!! 

Consumer Consumer 
PCsPCsTV/AVTV/AV MobileMobile

CompanionsCompanions

Household Household 
ManagementManagementCommunicationsCommunications Automation Automation 

& Security & Security 

��

Peer to Peer Computing

♦ 3HHU�WR�SHHU�LV�D�VW\OH�RI�QHWZRUNLQJ�LQ����������������
ZKLFK�D�JURXS�RI��FRPSXWHUV�FRPPXQLFDWH����������
GLUHFWO\�ZLWK�HDFK�RWKHU�

♦ :LUHOHVV�FRPPXQLFDWLRQ
♦ +RPH�FRPSXWHU�LQ�WKH�XWLOLW\�URRP��QH[W�WR�WKH�

ZDWHU�KHDWHU�DQG�IXUQDFH��
♦ :HE�WDEOHWV�
♦ ,PEHGGHG�FRPSXWHUV�LQ�WKLQJV�����������������������������

DOO�WLHG�WRJHWKHU�
¾ %RRNV��IXUQLWXUH��PLON�FDUWRQV��HWF

♦ 6PDUW�$SSOLDQFHV
¾ 5HIULJHUDWRU��VFDOH��HWF



�

��

Internet On Everything

��

SETI@home
♦ 8VH�WKRXVDQGV�RI�

,QWHUQHW�FRQQHFWHG�
3&V�WR�KHOS�LQ�WKH�
VHDUFK�IRU�
H[WUDWHUUHVWULDO�
LQWHOOLJHQFH�

♦ 8VHV�GDWD�FROOHFWHG�
ZLWK�WKH�$UHFLER 5DGLR�
7HOHVFRSH��LQ�3XHUWR�
5LFR�

♦ :KHQ�WKHLU�FRPSXWHU�LV�
LGOH�RU�EHLQJ�ZDVWHG�
WKLV�VRIWZDUH�ZLOO�
GRZQORDG�D�����
NLORE\WH�FKXQN�RI�GDWD�
IRU�DQDO\VLV��

♦ 7KH�UHVXOWV�RI�WKLV�
DQDO\VLV�DUH�VHQW�
EDFN�WR�WKH�6(7,�
WHDP��FRPELQHG�ZLWK�
WKH�FUXQFKHG�GDWD�
IURP�WKH�PDQ\�
WKRXVDQGV�RI�RWKHU�
6(7,#KRPH�
SDUWLFLSDQWV�
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Next Generation Web

♦ 7R�WUHDW�&38�F\FOHV�DQG�VRIWZDUH�OLNH�
FRPPRGLWLHV�

♦ (QDEOH�WKH�FRRUGLQDWHG�XVH�RI�JHRJUDSKLFDOO\�
GLVWULEXWHG�UHVRXUFHV�² LQ�WKH�DEVHQFH�RI�
FHQWUDO�FRQWURO�DQG�H[LVWLQJ�WUXVW�
UHODWLRQVKLSV��

♦ &RPSXWLQJ�SRZHU�LV�SURGXFHG�PXFK�OLNH�
XWLOLWLHV�VXFK�DV�SRZHU�DQG�ZDWHU�DUH�
SURGXFHG�IRU�FRQVXPHUV�

♦ 8VHUV�ZLOO�KDYH�DFFHVV�WR�´SRZHUµ�RQ�GHPDQG�
♦ 7KLV�LV�RQH�RI�RXU�HIIRUWV�DW�87�

��
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Another Example: 
Vision for Online Instrumentation

WRPRJUDSKLF UHFRQVWUXFWLRQ

UHDO�WLPH
FROOHFWLRQ

ZLGH�DUHD
GLVVHPLQDWLRQ

GHVNWRS�	�95�FOLHQWV�
ZLWK�VKDUHG�FRQWUROV

6SDOODWLRQ 1HXWURQ�6RXUFH�

DUFKLYDO�
VWRUDJH

��

Computing                    
in 2001 and Beyond

♦ 2IILFH�DJHQWV��SKRQH�)$;�FRPP��ILOHV�SDSHU�
KDQGOLQJ�� 8QWHWKHUHG FRPSXWLQJ���IXOO\�GLVWULEXWHG�
RIILFHV�""

♦ ,QWHJUDWLRQ�RI�YLGHR��FRPPXQLFDWLRQ��DQG��FRPSXWLQJ��
GHVNWRS�YLGHR�SXEOLVKLQJ��FRQIHUHQFLQJ��	�PDLO��

♦ :H�VKRXOG�EH�DEOH�WR�VLPXODWH������������������������������
¾ 1HDUO\�HYHU\WKLQJ�ZH�PDNH�DQG�WKHLU�IDFWRULHV�
¾ 0XFK�RI�WKH�XQLYHUVH�IURP�WKH�QXFOHXV�WR�JDOD[LHV

♦ 3HUIRUPDQFH�LPSOLHV��YRLFH�DQG�YLVXDO
(DVH�RI�XVH��

♦ 3HUVRQDO�FRPSXWHUV�LQ��������������������������������
DUH�WRGD\
V�VXSHUFRPSXWHUV
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Conclusion

♦([FLWLQJ�WLPH�WR�EH�LQ�VFLHQWLILF�
FRPSXWLQJ

♦1HWZRUN�FRPSXWLQJ�LV�KHUH
♦7KH�*ULG�RIIHUV�WUHPHQGRXV�
RSSRUWXQLWLHV�IRU�FROODERUDWLRQ�

♦,PSRUWDQW�IRU�XV�DW�87�WR�EH�
LQYROYHG�LQ�WKLV�ZRUN�WKDW�ZLOO�EULQJ�
DERXW�WKH�QH[W�JHQHUDWLRQ�ZHE�

��

Questions?


