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UKHEC

7KHPHV

■ :KDW�DUH�36(V
■ 7RROV�IRU�36(V�DQG�$SSOLFDWLRQV
■ %HQHILWV�DQG�3LWIDOOV
■ 5HVRXUFH�'LVFRYHU\�LQ�36(V
■ 7DNLQJ�6WRFN��:K\�-DYD�LV
FUXFLDO�LQ�36(�LQIUDVWUXFWXUH



UKHEC

6FLHQWLILF�&RPSXWLQJ� �+3&����
■ %HVW�DEVWUDFWLRQ���EHVW�SHUIRUPDQFH"
■ :KDW�GR�WKH�XVHUV·�ZDQW"�1RW�QHFHVVDULO\
SHUIRUPDQFH��7DUJHW�FRPPXQLW\"�(DVH�RI
XVH"

■ +3&�$SSV
◆ $2/������V�RI�&38V�ZLWK�����V�RI�XVHUV�
◆ (PEHGGHG�DQG�PRELOH�FRPSXWLQJ��PLOOLRQV
RI�GHYLFHV��PLOOLRQV�RI�XVHUV�

◆ /DUJH�VFDOH�YV��KLJK�SHUIRUPDQFH
◆ KLJK�WKURXJKSXW�YV��KLJK�SHUIRUPDQFH



UKHEC

:K\�36(V"

■ 1HHG
◆ HQKDQFHG�VFLHQWLILF�LQVLJKW��UHGXFHG�GHYHORSPHQW

FRVWV��LPSURYHG�SURGXFW�TXDOLW\�DQG�LQGXVWULDO
HIILFLHQF\�

■ 1HHG
◆ �WUDQVSDUHQW�PHDQV�RI�LQWHJUDWLQJ�GLVWULEXWHG

FRPSXWHUV��LQVWUXPHQWV��VHQVRUV��DQG�SHRSOH�
■ 1HHG

◆ �LPSURYHG�VRIWZDUH�SURGXFWLYLW\�WR�H[WUDFW
PD[LPXP�EHQHILW�IURP�DGYDQFHV�LQ�FRPSXWHUV�
QHWZRUNV��DQG�DOJRULWKPV�



UKHEC

0DNLQJ�LW�HDVLHU�

■ &RQILJXULQJ�PDFKLQHV�LV�KDUG��
HYHU\�DSS�PD\�UHTXLUH�D
VSHFLDOLVHG�HQYLURQPHQW

■ 3URJUDPPLQJ�PRGHOV�DUH�QRW
LQWXLWLYH�RU�KDUG�WR�XQGHUVWDQG

■ $OWKRXJK�WRROV�DUH�DYDLODEOH��
XVDELOLW\�LV�ORZ���ZK\"



UKHEC

'ULYHQ�E\��:KR�8VHV
36(V

■ ,QIUDVWUXFWXUH�VKRXOG�VXSSRUW�WZR
W\SHV�RI�XVHUV

■ $SSOLFDWLRQ�6FLHQWLVWV�(QJLQHHUV
◆ VROYH�D�SDUWLFXODU�SUREOHP�ZKLFK�LV
GRPDLQ�VSHFLILF

◆ XQGHUWDNH�´ZKDW�LIµ�LQYHVWLJDWLRQV
■ 'HYHORSHUV��3URJUDPPHUV�

◆ SURYLGH�VSHFLDOLVHG�VROYHUV��HGLWRUV
◆ SURYLGH�VFKHGXOHUV��UHVRXUFH
PDQDJHUV



UKHEC

8VH�&DVHV�«����
■ 5HPRWH�XVH�RI�DQ�H[LVWLQJ�VROYHU

◆ /RFDO�GDWD�VHW
◆ /LFHQVLQJ�FRQVWUDLQWV�RQ�UXQQLQJ
VROYHU

◆ +DUG�WR�PDQDJH�ORFDO
FRQILJXUDWLRQ

◆ 9LVXDOLVLQJ�UHVXOWV�RI�D�UHPRWH
VROYHU��JUDSKLFDO�RXWSXW��RU
LQWHUDFWLYH�VWHHULQJ�

�3DUDPHWHU�UXQV�RQ�D�JLYHQ�VROYHU



UKHEC

8VH�&DVHV�«����

■ 6KDULQJ�GDWD�IURP�PXOWLSOH�H[SHULPHQWV
◆ :ULWLQJ�RXWSXW�RI�D�VLPXODWLRQ�LQWR�D
GDWDEDVH

◆ $QQRWDWH�UHVXOWV�RI�DQ�H[SHULPHQW
◆ &RUUHODWH�PXOWLSOH�UXQV�RI�DQ�H[SHULPHQW
◆ 6XSSRUW�GDWD�PDQDJHPHQW�IRU�HDFK
FRPSRQHQW

�0LJUDWLQJ�/DUJH�'DWD�VHWV�DFURVV�D�QHWZRUN
�'DWD�GLVWULEXWLRQ�EHWZHHQ�FRPSRQHQWV



UKHEC

8VH�&DVHV�«����

■ 2Q�GHPDQG�XVH�RI�H[HFXWDEOH�FRGHV
◆ ([HFXWLRQ�HQYLURQPHQW�FDQ�VXSSRUW
GLIIHUHQW�DUFKLWHFWXUHV

◆ 6ROYHUV�FDQ�EH�HPSOR\HG�RQ�GHPDQG��EDVHG
RQ�GDWD�IORZ�LGHQWLILHG�E\�D�XVHU

◆ 5HVRXUFH�VFKHGXOLQJ�XQGHUWDNHQ�ORFDOO\�E\
UHVRXUFH�PDQDJHUV



UKHEC

0RWLYDWLRQ
■ &RQVWUXFW�VFLHQWLILF�DSSOLFDWLRQV��YLVXDOO\�
IURP�&RPSRQHQWV���WKH�LQIUDVWUXFWXUH�ZH
FDOO�D�3UREOHP�6ROYLQJ�(QYLURQPHQW��36(�

■ 6RIWZDUH�(QJLQHHULQJ�IRU�6FLHQWLILF
&RPSXWLQJ

■ &RPSRQHQWV�FDQ�EH�ZULWWHQ�LQ�D�QXPEHU�RI
ODQJXDJHV��-DYD��)RUWUDQ��&����PD\�EH
ELQDU\�RU�VRXUFHV

■ &RPSRQHQWV�FDQ�EH�VHTXHQWLDO�FRGHV�
SDUDOOHO��03,�RU�390�EDVHG�����FRXOG�EH
VXE�URXWLQHV�RU�FRPSOHWH�DSSOLFDWLRQV
◆ KHQFH��FRPSRQHQW�JUDQXODULW\�FDQ�YDU\



UKHEC

0DQ\�7\SHV�RI�36(V

■ 0DWKHPDWLFDO
◆ 0DW/DE��0DWKHPDWLFD��0DSOH

■ &RPSRQHQW�EDVHG
◆ $5&$'(��:HE)ORZ�*DWHZD\�
$'9,&(

■ 3UREOHP�6SHFLILF
◆ (&&(��&RPSXWDWLRQDO�&KHPLVWU\��
&DFWXV��*UDYLWDWLRQDO�:DYHV�

■ &DQ�ZH�ILQG�FRPPRQ�WKHPHV"



UKHEC

<HV����&RPPRQ�7KHPHV
■ 036(V� �36(�,QIUDVWUXFWXUH��
$SSOLFDWLRQ�6SHFLILF�.QRZOHGJH
,QWHJUDWLRQ

■ $SSOLFDWLRQ�&RQVWUXFWLRQ�7RROV
◆ 9LVXDO�3URJUDPPLQJ�7RROV
◆ &RPSRQHQW�5HSRVLWRULHV

■ $SSOLFDWLRQ�([HFXWLRQ�7RROV
◆ 6FKHGXOHUV�DQG�5HVRXUFH
0DQDJHUV

◆ 0HWD�&RPSXWLQJ�(QYLURQPHQWV



UKHEC

,PSDFWV

PSE Infrastructure

Usage

Component Frameworks
 - Imperial College, CCA,
INRIA, Gateway,
Arcade, Advice etc

PSE Services

Visualisation

Data
Management

Problem Description/Evaluation Tools
- Visual Prog., Iris Explorer, MatLab, 
ADL(Erlangen-Nuremberg)

Resource Management
- Codine, LSF
- Globus, Legion, Condor

Legacy Codes
(wrappers)
 - SWIG, WG

Steering

Result Sharing
(Electronic Notebooks)

Persistence

Usability

Maturity

Learning

RepeatabilitySharability

ALL Three
are important



UKHEC

$UFKLWHFWXUH



UKHEC



UKHEC



UKHEC



UKHEC

7KH�/RRS�&RQWURO
7HPSODWH

LOOP

Start 0

End 180

Increment 10

0

Component

Associate with angle

LOOP

Start 0

End 180

Increment 10

0

Component

Associate with angle

BE2Dloop

ComponentIn

ComponentOut
• Assume independent loops.

• Output from each loop goes to ComponentOut

• Termination of loop triggers an event that tells ComponentOut that loop is done.



UKHEC

9LVXDOLVDWLRQ

�1HXUDO�QHWZRUN
WU\LQJ�WR�ILW�D
VXUIDFH�WR�D�VHW
RI�GDWD�SRLQWV
�620�H[DPSOH



UKHEC

9LVXDOLVDWLRQ

�1HXUDO�1HWZRUN
WUDLQLQJ�FORVH�WR
EHLQJ�FRPSOHWH



UKHEC

Show XML Component 
Model



UKHEC

&RPSRQHQW�0RGHO�DQG�([WHQVLRQV

Existing 
Code



UKHEC

&RPSRQHQW�0RGHO�DQG�([WHQVLRQV

Existing 
Code



UKHEC

&RPSRQHQW�0RGHO�DQG�([WHQVLRQV

Existing 
Code

([WHUQDO�&RQWURO
,QSXW��IRU�6WHHULQJ�



UKHEC

&RPSRQHQW�0RGHO�DQG�([WHQVLRQV

Existing 
Code

Runtime support

Data Manager



UKHEC

&RPSRQHQW�0RGHO�DQG�([WHQVLRQV

Existing 
Code

Runtime support

Data Manager

Execution Rules



UKHEC

Operations in the WG



UKHEC

Component
Repository

Wrapper

Generator

CORBA ORB 

Component

Listener Publisher

ComponentXMLIDL

Body

Component

Name
Server

Legacy
 Codes



UKHEC

$Q�$SSOLFDWLRQ�XVLQJ�WKH�:*

■ 7KH�OHJDF\�FRGH���$�OHJDF\�FRGH�IRU�PROHFXODU
G\QDPLFV�VLPXODWLRQV�ZULWWHQ�LQ�&�XVLQJ�03,
◆ %DVHG�RQ�WKH�/HQQDUG�-RQHV�)OXLG
◆ 3HUIRUPV�)RUFH�DQG�9HORFLW\�FDOFXODWLRQV

■ &RGH�ZUDSSLQJ�LQ�WZR�ZD\V��8VH�9LVLEURNHU�-DYD
25%�����IURP�,QSULVH�
◆ 6LQJOH�2EMHFW
◆ 0XOWLSOH�2EMHFWV



UKHEC

3HUIRUPDQFH�(YDOXDWLRQ
■ ([SHULPHQWDO�(QYLURQPHQWV

◆ 5XQQLQJ�WKH�OHJDF\�FRGH�LWVHOI�DQG�WKH�ZUDSSHG�&25%$
REMHFW�UHVSHFWLYHO\�RQ�D�FOXVWHU�RI�ZRUNVWDWLRQV�DQG�D
SDUDOOHO�PDFKLQH�

◆ 7KH�QXPEHU�RI�PROHFXOHV�LV�LQFUHDVHG�IURP������WR
��������

◆ $�FOXVWHU�RI�ZRUNVWDWLRQV�UXQQLQJ�6XQ�6RODULV����DQG
03,&+�������FRQQHFWHG�RYHU�DQ�LQWUDQHW��ZLWK�VKDUHG�ILOH
VSDFH��ZLWK���0E�V�(WKHUQHW�

◆ 7KH�SDUDOOHO�PDFKLQH�LV�D�6XQ�(�����ZLWK�WKLUW\����0+]
8OWUD�6SDUF�,,�SURFHVVRUV��UXQQLQJ�6RODULV����DQG�XVLQJ
03,�OLEUDULHV�IURP�6XQ�0LFURV\VWHPV�

◆ 8VLQJ���ZRUNVWDWLRQV�LQ�WKH�FOXVWHU�DQG���SURFHVVRUV�RI
WKH�SDUDOOHO�PDFKLQH



UKHEC

3HUIRUPDQFH

Cluster

Cspace (Sun E6500)



UKHEC

3HUIRUPDQFH



UKHEC

$�9&&(�IRU�&RPSXWDWLRQDO
(OHFWURPDJQHWLFV

■ :H�KDYH�LPSOHPHQWHG�D�9&&(�DQG�SURWRW\SH�36(
IRU�D���'�FRPSXWDWLRQDO�HOHFWURPDJQHWLFV�FRGH�
%(�'�

■ 7KH�ERXQGDU\�HOHPHQW�PHWKRG�LV�XVHG�WR�VROYH
0D[ZHOO·V�HTXDWLRQV�LQ�WZR�GLPHQVLRQV�

■ ,QSXW�LV�
◆ FRQWRXU�RI��[�\��YDOXHV�GHILQLQJ�WKH�ERXQGDU\�RI

WKH���'�VXUIDFH
◆ DQJOH�RI�LQFRPLQJ�ZDYH�UHODWLYH�WR�VXUIDFH
◆ IUHTXHQF\�RI�LQFRPLQJ�ZDYH
◆ DPSOLWXGH�RI�LQFRPLQJ�ZDYH

■ 2XWSXW�LV�
◆ ILOH�RI�UDGDU�FURVV�VHFWLRQ��5&6��GDWD
◆ ILOH�RI�VXUIDFH�FXUUHQW�GDWD



UKHEC

(0�6FDWWHULQJ�3UREOHP

0D[ZHOO·V�HTXDWLRQV

%(0

'HQVH�OLQHDU�V\VWHP

/8�VROYHU

6XUIDFH�FXUUHQW



UKHEC

6ROXWLRQ�2XWOLQH
■ $�PHVK�JHQHUDWLRQ�FRPSRQHQW�RXWSXWV

D�VHW�RI��[�\��FRRUGLQDWHV�VSHFLI\LQJ
WKH�ERXQGDU\�RI�WKH�VXUIDFH��7KLV�LV�LQ
WKH�IRUP�RI�D�&25%$�GDWD�REMHFW�

■ $�ZDYH�FRQWURO�FRPSRQHQW�VSHFLILHV
WKH�DQJOH��IUHTXHQF\��DQG�DPSOLWXGH�RI
WKH�LQFLGHQW�ZDYH�

■ 7KH�%(�'�ERXQGDU\�HOHPHQW�VROYHU
DFFHSWV�LQSXW�IURP�WKH�PHVK
JHQHUDWLRQ�DQG�ZDYH�FRQWURO
FRPSRQHQWV�DQG�RXWSXWV�WKH�VFDWWHULQJ
SUHGLFWLRQ�DQG�VXUIDFH�FXUUHQW�DV
&25%$�GDWD�REMHFWV�



UKHEC

6ROXWLRQ�'HWDLOV
■ 7KH�VROYHU�LV�XVHG�IRU�WKH�DQDO\VLV�RI�HOHFWURPDJQHWLF�ZDYH

VFDWWHULQJ�IURP�LQILQLWH�F\OLQGHUV��ZLWK�WKH�SURILOH�LQ�WKH�[�\�SODQH
DQG�WKH�F\OLQGHU�D[LV�DORQJ�WKH�]�D[LV�

■ 7KH�JULG�UHTXLUHG�IRU�WKH�VROYHU�FRQVLVWV�RI�D�OLVW�RI��[�\��FR�
RUGLQDWHV�DURXQG�WKH�ERXQGDU\�RI�WKH�VFDWWHUHU����$QDO\WLFDO�VKDSHV
DUH�RIWHQ�XVHG�DV�WKH�EDVLV�RI�WKH�VFDWWHUHU�SURILOH�

■ 7KH�FRGH�FRPSXWHV�WKH�VROXWLRQ�RI�WKH�(),(��(OHFWULF�)LHOG�,QWHJUDO
(TXDWLRQ��IRUP�RI�WKH�0D[ZHOO�HTXDWLRQV�IRU�7UDQVYHUVH
(OHFWURPDJQHWLF��7(��ZDYHV�XVLQJ�D�0HWKRG�RI�0RPHQWV�WHFKQLTXH�

■ 7KH�HTXDWLRQV�DUH�GLVFUHWLVHG�XVLQJ�D�*DOHUNLQ�VFKHPH�RI��'�5DR�
:LOWRQ�*OLVVRQ�OLQHDU�HOHPHQWV�SRVLWLRQHG�DORQJ�WKH�ERXQGDU\
FRQWRXU�RI�WKH�F\OLQGHU�

■ $�GHQVH�PDWUL[�LV�FRPSXWHG�DQG�VROYHG�ZLWK�D�/8�VROYHU��SURGXFLQJ�D
FRPSOH[�FXUUHQW�GLVWULEXWLRQ�DURXQG�WKH�ERXQGDU\�



UKHEC

+RZ�,W
:RUNV ■ $Q�;0/�ILOH�LV�XVHG�WR�VSHFLI\�WKH�LQWHUIDFH

RI�HDFK�FRPSRQHQW��DQG�RWKHU�GHWDLOV�VXFK�DV
◆ ZKHUH�WKH�FRPSRQHQW�H[HFXWDEOH�UHVLGHV
◆ WKH�85/�RI�D�KHOS�LQIRUPDWLRQ�RQ�WKH

FRPSRQHQW
◆ SHUIRUPDQFH�UHODWHG�LQIRUPDWLRQ
◆ FRQVWUDLQWV�RQ�WKH�H[HFXWLRQ�RI�WKH

FRPSRQHQW
■ 7KH�9&&(�XVHV�WKH�;0/�ILOH�WR�SRSXODWH�WKH

&RPSRQHQW�5HSRVLWRU\
■ $�VSHFLDO�-DYD�&25%$�VHUYHU�REMHFW�FDOOHG

WKH�$FWLRQ)DFWRU\�FRQWUROV�WKH�FUHDWLRQ�DQG
H[HFXWLRQ�RI�WKH�FRPSRQHQWV��7KLV�LV�EDVHG�RQ
WKH�$EVWUDFW�)DFWRU\�GHVLJQ�SDWWHUQ��DQG�ZDV
ZULWWHQ�E\�'DVVDXOW�$YLDWLRQ�ZLWKLQ�WKH
-8/,86�3URMHFW�

■ 7KH�WKLUG�SDUW\�-&KDUW�VRIWZDUH�FDQ�EH�XVHG
ZLWKLQ�WKH�9&&(�WR�GLVSOD\�UHVXOWV�JUDSKLFDOO\�



UKHEC

3DUWLFLSDQWV
■ &DUGLII�8QLYHUVLW\

◆ 0DWWKHZ�6KLHOGV��0DR]KHQ�/L
■ 6RXWKDPSWRQ�8QLYHUVLW\

◆ 7RQ\�+H\��-HII�5HHYH��'DYH
/DQFDVWHU��6LPRQ�&R[

■ ,7�,QQRYDWLRQV��IRUPHUO\�3$&�
◆ 0DWWKHZ�$GGLV

■ 2DN�5LGJH�1DWLRQDO�/DE
◆ 'DYLG�:DONHU

■ %$H�6\VWHPV
◆ 'DYLG�*ROE\



UKHEC

%HQHILWV
■ (DVH�RI�XVH�RYHUULGHV�KLJK�SHUIRUPDQFH
■ FRPSRQHQWV�HQDEOH�VKDULQJ�RI�FRPPRQ
VHUYLFHV�DFURVV�GLVFLSOLQHV

■ ([SHUW�$GYLVRU�FDQ�FRQVWUDLQ�SRVVLEOH
DOWHUQDWLYHV

■ &DQ�EH�XVHG�DV�D�IURQW�HQG�WR�HPHUJLQJ
SURMHFWV��*ULG�3RUWDOV

■ 9LVXDOLVDWLRQ�FDQ�EH�HDVLO\�DGGHG
■ &DQ�LQWHJUDWH�PDQ\�GLIIHUHQW�VW\OHV��0DW/DE
�HQG�WR�HQG���*$06��1$*



UKHEC

3LWIDOOV
■ 7RR�PDQ\�H[SHFWDWLRQV���VKRXOG�QRW�RYHUVHOO
■ ,QYROYH�HQG�XVHUV�HDUO\�RQ���FRPSXWHU
VFLHQWLVWV��LQFOXGLQJ�P\VHOI��JHW�FDUULHG�DZD\

■ 8VDELOLW\�VXUYH\V�DUH�HVVHQWLDO��DQG�VKRXOG�EH
XQGHUWDNHQ�HDUO\�LQ�WKH�SURMHFW

■ 0D\�QRW�EH�XVHIXO�EHQHILFLDO�LQ�DOO�VLWXDWLRQV��
XVH�IRU�ERWK�ORZ�DQG�KLJK�HQG�VHUYLFHV

■ :UDSSLQJ�OHJDF\�FRGHV�LV�QRW�HDV\��SULPLWLYH
YV��GHULYHG�W\SHV��QXPHULFDO�DFFXUDF\

■ 6RPHWLPHV�SHUIRUPDQFH�,6�HYHU\WKLQJ�



UKHEC

3LWIDOOV�%HQHILWV�«��
■ 3K\VLFLVWV�PD\�QRW�EH�WKH�EHVW�DXGLHQFH���ORRN
WR�ELRORJ\��HQJLQHHULQJ��ILQDQFH

■ 1RW�WRR�DEVWUDFW���RWKHUZLVH�QR�XVHUV
■ 1RW�WRR�WULYLDO���RWKHUZLVH�QR�XVHUV
■ )LUVW�16)�ZRUNVKRS�LQ��������QHHG�WR�HYDOXDWH
SULRULWLHV�RQFH�DJDLQ�
◆ 3UREOHP�GHVFULSWLRQ
◆ 5HVRXUFH�0DQDJHPHQW



UKHEC

)XWXUH�'LUHFWLRQV�«
■ $UH�ZH�MXVW�UH�ODEHOLQJ�WHFKQRORJ\��RU�LV�WKHUH
VRPHWKLQJ�HOVH"

■ 36(�OLIHF\FOH���LQIOXHQFHG�E\�6RIWZDUH
(QJLQHHULQJ�DSSURDFKHV��&DSDELOLW\�0DWXULW\
0RGHO�

■ (YDOXDWLQJ�36(�SURMHFWV���KRZ�YDOLG�LV�WKH
DSSURDFK"�+RZ�GR�WKH�XVHUV�UHVSRQG"

■ &RPSRQHQW�W\SHV�YV��&RPSRQHQW�EHKDYLRXUV
�HQDEOH�XVHU�WR�VHOHFW�

■ 36(�SURMHFWV��WHUDVFDOH�IDFLOLWLHV��WR�36(V�LQ
HGXFDWLRQ��ERWK�DUH�LPSRUWDQW�



UKHEC

5HVRXUFH�'LVFRYHU\

■ 'HYLFHV�UHJLVWHU�ZLWK�D�UHVRXUFH
EURNHU

■ 5HVRXUFH�EURNHU�LGHQWLILHV
GHYLFH�FDSDELOLWLHV

■ 7DVNV�UHTXHVW�FDSDELOLWLHV��EDVHG
RQ�WKHLU�UHTXLUHPHQWV

■ $�0DWFK0DNHU�PDWFKHV�UHVRXUFH
UHTXHVWV�ZLWK�WDVN�FDSDELOLWLHV

■ %DVHG�RQ�´FODVV�DGVµ�LQ�&21'25



UKHEC

5HVRXUFH�'LVFRYHU\



UKHEC

5HVRXUFH�'LVFRYHU\



UKHEC

MDS

GSI

LSF

Codine/GW

GridFTP



UKHEC

8VH�RI�-DYD
■ 8VH�RI�-DYD�LV�FUXFLDO�LQ�36(
LQIUDVWUXFWXUH
◆ &RPSRQHQW�:UDSSLQJ��ZLWK�VRPH
LPSOHPHQWDWLRQV�YHU\�JRRG�SHUI��

◆ 6XSSRUW�IRU�8VHU�,QWHUDFWLRQ
◆ *OXH�IRU�LQWHJUDWLQJ�FRGHV�IURP
GLIIHUHQW�XVHUV

◆ (QDEOH�HDFK�FRPSRQHQW�WR
VXSSRUW�LWV�RZQ�UXQWLPH
�-DYD�5XQWLPH�H[HF���



UKHEC

8VH�RI�-DYD�«��
■ 5HVRXUFH�GLVFRYHU\�VXSSRUW

◆ 1DPH�VSDFH�PDQDJHPHQW
◆ ;0/�DQG�VLPLODU�PHWDGDWD�WRROV
DYDLODEOH

◆ $YDLODELOLW\�RI�VRPH�QXPHULFDO
OLEUDULHV�DQG�SDUDOOHO�OLEUDULHV
�03,��-DYD1XPHULFV��0DWUL[
SDFNDJH�

◆ -LQL



UKHEC

7R�ILQG�RXW�PRUH�«
KWWS���ZZZ�FV�FI�DF�XN�3VHZHE�

■ $UFKLWHFWXUH�RI�D�GLVWULEXWHG�36(��&RQFXUUHQF\�
3	(��0DUFK������

■ 9LVXDO�3URJUDP�&RPSRVLWLRQ�(QYLURQPHQW�IRU�D�36(
�&RQFXUUHQF\��3	(��6HSWHPEHU������

■ :UDSSLQJ�/HJDF\�&RGHV�DV�-DYD�&25%$�FRPSRQHQWV
�6&�����DQG�+3'&���$06�:RUNVKRS��������

■ $JHQW�EDVHG�5HVRXUFH�,QWHJUDWLRQ�LQ�36(����WK
,0$&6�6\PS��$XJXVW������

■ 3DUDOOHO�DQG�'LVWULEXWHG�'DWD�0LQLQJ�$SSOLFDWLRQ
6XLWH��,3'36�63'3��0D\������

■ &RPSRQHQW�PRGHOV�IRU�36(V�LQ�;0/��*&6(��(UIXUW�
*HUPDQ\��6HSWHPEHU������


