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,PSDFW�RI�,QWHUQHW�RQ�H�&DG�,PSDFW�RI�,QWHUQHW�RQ�H�&DG�
$�ILHOG�6XUYH\$�ILHOG�6XUYH\

1DUHVK�.��6HKJDO�
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&RQWHQWV

z ,QWHUQHW�%DFNJURXQG

z H�&RPPHUFH�EXVLQHVV�PRGHOV
² F�F� E�F� F�F

z (PHUJLQJ�LQWHUQHW�VRIWZDUH�PRGHOV

z H�&$'�EXVLQHVV�PRGHOV
² W�W� 7RROV�7RROV
² W�G� 7RROV�'HVLJQHUV
² G�G� 'HVLJQHUV�'HVLJQHUV

z $�ZHE�HQDEOHG�WRRO�H[DPSOH���6$*$

z )XWXUH�RSSRUWXQLWLHV�DQG�GLUHFWLRQV
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Host
Based

Client/
Server

,QWHUQHW�&KDQJHV�WKH�&RPSXWLQJ�0RGHO

Host
Based

Mid 60’s - Mid 80’s Mid 80’s - Mid 90’s

• Long term Stability
• High cost infra,

limited access
• High transaction

costs

• Dist. Computing, power to
the masses

• Lower cost of entry, but
still barriers to small biz

• Low cost entry, open access
• Enables new compute &

business models
• Low transaction costs
• Lots of enabling technology

Low Cost
Broadband

Voice/
Data
Convergence

Host
BasedClient/

Server

Internet

Outsourcing

VPN/Security Ubiquitous
Access

Differentiated
Servers

Distributed
Apps

Mid 90’s - Now

Move to Distributed Model
6RXUFH� (6*
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1HZ�&RPSXWLQJ�DQG�EXVLQHVV�FDWHJRULHV

Internet

Gen. Purpose

SBC
Appliance

Client-
Server

Backend
(Database)

Mid Tier
(Application

  Servers)

IntelligentIntelligent
 Storage Storage

     Frontend 
(Web Servers)

z &�&� &RQVXPHU�WR�&RQVXPHU� H�J�� &KDW URRPV LQ $2/

z %�&� %XVLQHVV�WR�&RQVXPHU� H�J�� X%,'
² YHU\ FRPSHWLWLYH� EDWWOH IRU H\HEDOOV� HVW� ��� % �����% LQ
4�·�� DFFRUGLQJ WR ���������� 6- 0HUF UHSRUW�

z %�%� %XVLQHVV�WR�%XVLQHVV� H�J�� 7R\RWD
² HVW� VL]H ����%� JURZV WR �� 7ULO� %\ ���� �*DUWQHU JURXS�

z ,QIUDVWUXFWXUH�
² ([WHUQDO� H�J�� 2UDFOH� DQG ,QWHUQDO� H�J�� ,7 GHSW RI %RHLQJ

6RXUFH� (6*
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(�&RPPHUFH�3RUWDO�0RGHOV
z 6HOO�VLGH VWRUHIURQW

² %�& VFHQDULR� VLQJOH VHOOHU�
W\SLFDOO\ D VWRUH�IURQW WR VHOO
WR PDQ\ FXVWRPHUV

² %X\HU KDV WR GR FRPSDULVRQV

Infrastructure

z %X\�VLGH H�SURFXUHPHQW
² $JJUHJDWHV PDQ\ VXSSOLHU
FDWDORJV IRU FRUSRUDWH
SXUFKDVHV

² 5HGXFHG WUDQVDFWLRQ FRVWV� EXW
QRW ORZHU SXUFKDVH SULFHV

z %�% PDUNHWSODFH
² PDQ\�WR�PDQ\ UHODWLRQVKLSV
EHWZHHQ EX\HUV DQG VXSSOLHUV

² /HYHUDJH HFRQRPLHV RI VFDOH LQ
D OLTXLG PDUNHWSODFH

² '\QDPLF SULFLQJ PRGHOV� VXFK
DV DXFWLRQV DQG H[FKDQJHV�
LPSURYH WKH HFRQRPLF
HIILFLHQF\ RI WKH PDUNHW
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,QWHUQHW�6HUYHU�*URZWK�
0RQWKO\�KRVWV�LQ�0LOOLRQV

z $OUHDG\ ������ 0LO� 6HUYHUV WLOO 7XHVGD\ $SULO ��� ����
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(PHUJLQJ�,QWHUQHW�VRIWZDUH
PRGHOV
z 0RYH DZD\ IURP SRLQW�EDVHG FRPSXWLQJ WR GLVWULEXWHG PRGHOV

² ORZHU LQLWLDO FXVWRPHU FRVWV
² SD\ DV \RX JR� SHU LQYRFDWLRQ

z $UFKLWHFWXUH LQGHSHQGHQW VRIWZDUH
² SRUWDELOLW\ HQVXUH ODUJHU FXVWRPHU EDVH
² -DYD DQG (-%

² UHDOLW\�� FRGH RQFH DQG GHEXJ HYHU\ZKHUH
² UHDOLW\�� -90 LVVXHV ZLWK 07 DQG 03
² UHDOLW\�� -DYD SHUIRUPDQFH JHQHUDOO\ LQIHULRU WR &�&�� EDVHG VROXWLRQV

² IXWXUH UHOHDVHV PD\ LPSURYH WKH VLWXDWLRQ

z 1HZ HPHUJLQJ FODVV RI $63V �$SSOLFDWLRQ 6HUYLFH 3URYLGHUV�
² VRIWZDUH LV VWRUHG RQ UHPRWH FRPSXWHUV

² DFFHVVHG RYHU LQWHUQHW �SXEOLF RU GHGLFDWHG ZLUHV�

² FXVWRPHUV UHQW WKH FRPSXWHUV� VSDFH DQG FRQQHFWLYLW\
² RQ GDWD FHQWHUV

LVVXHV ZLWK EDQGZLGWK DQG DFFHVV GHOD\V
² PRYH WR HGJH QHWZRUNV DQG FDFKHG VHUYHUV

PLQLPL]H WKH � RI KRSV

² H[SHFWHG WR EH ����� %LOOLRQ E\ ����
² H�J�� WD[ ILOLQJ WKURXJK ,QWXLW RU )LGHOLW\ ZHE VLWHV

z 6RPH RI WKH XQUHVROYHG LVVXHV ZLWK $63 PRGHO
² VHFXULW\� EDQGZLGWK ERWWOHQHFNV� XOWLPDWH FRVW PRGHOV
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2WKHU�EHQHILWV�RI�,QWHUQHW
�VRXUFH� 3RSXODU 6FLHQFH�0DUFK �����

z 6DYLQJ�WKH�SODQHW
² ��� %LO� 6T IW UHWDLO IORRU VDYHG E\ H�FRPPHUFH
² � %LO� 6T IW RIILFH VSDFH� HT WR ��� VHDUV WRZHUV
² �� %LO� N�ZW KUV HQHUJ\ VDYHG� HT WR �� SRZHU SODQWV
² �� 0LO� 0HWULF WRQV JUHHQKRXVH JDVHV QRW UHOHDVHG

z +RZ�%LJ�LV�ELJ"
² ��� 0LO� (VW ZHE SDJHV RQ LQWHUQHW
² ��� 0LO� /DUJH LQGH[ RI ZHE SDJHV LQ WKH ZRUOG
² �� ZHE SDJHV FUHDWHG�VHFRQG
² �� DYJ� FOLFNV EHWZHHQ WZR UDQGRPO\ VHOHFWHG ZHE
SDJHV

² � DYJ� OLQNV�ZHE VLWH WR RWKHU VLWHV

,17(51(7�LV�WKH�%,**(67�WHFKQRORJLFDO�FKDQJH
VLQFH�,QGXVWULDOL]DWLRQ�DQG�7UDQVSRUWDWLRQ
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6R��ZKDW�GRHV�WKLV�PHDQ�IRU
H�&DG"
z ,QHYLWDEOH�PRYH�WR�LQWHUQHW�EDVHG�FDG��H�&DG

z 3RWHQWLDO�EHQHILWV�IRU�FXVWRPHUV��H�J��
GHVLJQHUV�
² DELOLW\ WR JHW QHZHU YHUVLRQ�SDWFKHV RI WRROV RYHU WKH
ZHE

² SD\ DV \RX JR
² LQ D GHVLJQ IORZ� D WRRO LV QHHGHG RQO\ LQ D SDUWLFXODU VWHS� H�J��
OD\RXW H[WUDFWLRQ� VR WKH RZQHUVKLS RI D OLFHQVH FDQ EH VKDUHG

² QHZ FROODERUDWLRQ RSSRUWXQLWLHV ZLWK RWKHU GHVLJQHUV
² HQDEOH LQWHUDFWLRQ ZLWK RWKHU GHVLJQ SKDVHV
² RQH GHVLJQHU GRHV QRW QHHG WR EH DOO WKH ZD\ ´WDOO DQG WKLQµ

z 3RWHQWLDO�EHQHILWV�IRU�WRRO�YHQGRUV
² GHYHORSPHQW DQG ILQDQFLDO HIILFLHQF\

² PRYH DZD\ IURP ILOH EDVHG GHVLJQV
² ORZHU SULFHV DQG KLJKHU YROXPH �LQYRFDWLRQ YV� VHDW EDVHG�

² EH WKH $63 RI \RXU RZQ WRROV� IL[HG XVHU HQYLURQPHQW
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7�7��+RZ�GR�WZR�WRROV�LQ�D
IORZ�LQWHUDFW"
z 7�7�,QWHUDFWLRQ��EHWWHU�LQWHURSHUDELOLW\

² 2OG IDVKLRQHG
² WRRO OLFHQVH LQYRFDWLRQ OLQNHG WR ,3 DGGUHVV RI D P�F
² ILOH EDVHG GDWD WUDQVIHU EHWZHHQ WRROV

² 2SSRUWXQLW\ IRU IXUWKHU LPSURYHPHQWV ZLWK
² 6KDUHG GDWDEDVHV EHWZHHQ GLIIHUHQW WRROV� HYHQ ZKHQ LQYRNHG
IURP GLIIHUHQW VHUYHUV� 'DWDEDVH PD\ EH RQ WKH ORFDO FOLHQW RU
D �UG VHUYHU

² )DVW DFFHVV ZLWK LQ�PHPRU\ GDWDEDVH� 7DNH DGYDQWDJH RI QHZ
'% WHFKQRORJLHV� H�J�� 7LPHV7HQ� 3HUVLVWHQFH PD\ EH DQ LVVXH

² 7RROV WR OHYHUDJH 03 V\VWHPV� 6RPH SUREOHPV PRUH QDWXUDO WKDQ
RWKHUV� H�J�� H[WUDFWLRQ 7RROV

² 7RROV WR OHYHUDJH 07 V\VWHPV� 6KDUHG PHPRU\ EHWZHHQ
GLIIHUHQW WKUHDGV� H�J�� VLPXODWLRQ

² ([DPSOH�
² (QDEOH EHWWHU LQWHUDFWLRQ EHWZHHQ WRROV DFURVV GHVLJQ SKDVHV�
H�J�� EHWZHHQ ORJLF DQG OD\RXW V\QWKHVLV



Page 11

'�7��'HVLJQHUV�XVLQJ�D�7RRO"

z 7�'��+RZ�GRHV�D�GHVLJQHU�YLHZV�D�WRRO"
² :HE HQDEOHG IORZ PDQDJHU

² UXQ DQ\�WRRO IURP DQ\�ZKHUH� DQ\�WLPH
² $FWXDO WRROV DQG GDWD PD\ EH UHVLGLQJ RQ GLIIHUHQW QHWZRUN
FOLHQWV

² %HQHILW IURP GLVWULEXWHG FRPSXWLQJ� VFDODELOLW\ DQG DYDLODELOLW\
² $Q H[DPSOH�

² &RPELQDWLRQ RI RSWLPL]DWLRQ WHFKQLTXHV
6LPXODWHG $QQHDOLQJ �6$� DQG *HQHWLF $OJRULWKPV �*$�

² +HXULVWLFV WR VROYH 13 FRPSOHWH SUREOHPV
² &DUHIXO SDUDPHWHUL]DWLRQ QHHGHG
² /DUJH SUREOHP FDQ EH SDUWLWLRQHG
² 0XOWLSOH WKUHDGV�MREV FDQ EH VSDZQHG RQ GLIIHUHQW QHWZRUN P�FV

² 6XFK D V\VWHP KDV EHHQ GHYHORSHG E\ 3URI� -RVH /LPD
² 80/H�$QQHDO LV D PRGXODU VROXWLRQ ZLWK FOLHQW�VHUYHU
DUFKLWHFWXUH

² 'HWDLOHG H[DPSOH DW WKH HQG
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'�'��+RZ�GR�WZR�GHVLJQHUV
LQWHUDFW"
z '�'��'HVLJQHUV�WR�FRPPXQLFDWH�XVLQJ�ZHE

² $FURVV JHRJUDSKLFDO DQG WLPH ERXQGDULHV
² ZKLWHERDUG EDVHG LQWHUDFWLRQV DW WKH VDPH WLPH

² $ GHVLJQHU FDQ GUDZ ILJXUHV� KLJKOLJKW SDUWV RI WKH GHVLJQ
² &RPPXQLFDWH LQ FRQMXQFWLRQ ZLWK 3276
² ,Q IXWXUH� XSJUDGH WR DXGLR�YLGHR VWUHDPLQJ GDWD

² (QDEOH GDWD�FRQVWUDLQWV�LQIR KDQG�RYHU
² RYHUOD\V RI HOHFWURQLF SRVW�LW QRWHV
² ,QVWDQW 0HVVDJLQJ EDVHG DODUP LQYRFDWLRQV

² 0DLQWDLQ DQG VHDUFK UHSRVLWRULHV RI )$4

z 0RVW�SLHFHV�RI�HQDEOLQJ�WHFKQRORJ\�H[LVWV�WRGD\
² QR PDMRU &$' WRROV NQRZQ WR EH XVLQJ LW
² 1HHG WR WUDLQ GHVLJQHUV WR DFFHSW HOHFWURQLF ZDWHU�
FRROHUV

z 6RPH�LVVXHV�ZLWK�HOHFWURQLF�LQIR�WUDFNLQJ
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8POH8POH�$QQHDO��$QQHDO�
��,QWHUQHW�EDVHG�6$*$
6\VWHP

8VLQJ�*$V�WR�GHWHUPLQH�JRRG�6$
SDUDPHWHUV�IRU�D�7:33�

3URI��-RVH�$��/LPD�

8QLYHUVLW\�'H�0LQKR��3RUWXJDO

HPDLO��MDO#GL�XPLQKR�SW



Page 14

6$*$��D�FDVH�VWXG\�DURXQG�WKH6$*$��D�FDVH�VWXG\�DURXQG�WKH
7:337:33

zz0HWKRGRORJ\0HWKRGRORJ\
² $GRSW D V\VWHPDWLF� DQG HIIHFWLYH� PHWKRG IRU 6$ SUREOHP
LQVWDQFH SDUDPHWHUL]DWLRQ�

² 8VH D *$ SUH�SURFHVVLQJ SKDVH ZKRVH REMHFWLYH LV VROHO\
WKDW RI ILQGLQJ DGHTXDWH SDUDPHWHUV IRU DQ HQVXLQJ 6$
EDVHG SUREOHP VROXWLRQ�

² 80/H�$QQHDO LPSOHPHQWV D FDVH VWXG\ DSSURDFK� 6$*$
DSSOLHV WKH *$�6$ PHWKRG WR WKH ZHOO NQRZQ WZR�ZD\
SDUWLWLRQ SUREOHP �7:33��

² 6$*$ LV QRW SUREOHP GHSHQGHQW� ,W XVHV D PRGXODU VHW RI
XQLWV� 7KH\ FDQ EH UH�XVHG IRU RWKHU NLQGV RI 6$ SUREOHPV�
LQ RUGHU WR REWDLQ JRRG LQLWLDO HVWLPDWLRQV DQG VFKHGXOHV RI
6$ SDUDPHWHU YDOXHV�



Page 15

8VLQJ�*$�WR�GHWHUPLQH�6$8VLQJ�*$�WR�GHWHUPLQH�6$
SDUDPHWHUVSDUDPHWHUV

SAGA

sapart

partition

anneal

Datafich
(.net .are)bitabit

gene

bitabitalea

alea

•alea: unit operating with random numbers

•bitabit : unit manipulating sets of bits

•gene: unit responsible for the GA operation

•anneal: unit responsible for SA runs

•datafich: unit treating file format I/O

•partition : unit with partition problem description

•sapart: unit responsible for SA solution of partition
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80/H�$QQHDO80/H�$QQHDO��&OLHQW�6HUYHU��&OLHQW�6HUYHU
VWUXFWXUHVWUXFWXUH

sapart

Create
Threads

Create
Threads

Attend
Request

Return
Solution Terminate

Thread

Terminate
Thread

Request

.

.

.

Request

Request

XDR
XDR

XDR
XDR

• UMLe-Anneal Partition Server:UMLe-Anneal Partition Server:
• multi-threaded service

• accepts data from internet clients - in XDR (eXternal Data Representation)
format - creating a thread for each new client submission.

• data submitted only describes the specific partition problem.
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,QWHUQHW�6XEPLVVLRQ,QWHUQHW�6XEPLVVLRQ

² 7R VXEPLW $QQHDOLQJ UHODWHG SDUWLWLRQ SUREOHPV WR WKH 80/H�
$QQHDO VHUYHU �DW WKH 8QLYHUVLW\ RI 0LQKR� D FOLHQW PXVW XVH
DQ DSSURSULDWH SURJUDP WR FRQWDFW WKH VHUYHU�

² $FFHVV D ZHE SDJH� ZKHUH IURP D 5HG+DW /LQX[ SUH�FRPSLOHG
*/,%& � YHUVLRQ RI WKH VXEPLWVXEPLW FDQ EH GRZQORDGHG

² $OWHUQDWLYHO\ WKH VXEPLWVXEPLW VRXUFH FRGH FDQ DOVR EH GRZQORDGHG�

² 3UREOHP VXEPLVVLRQ LV YHU\ VLPSOH�
SURYLGH ILOHV �QHW DQG �DUH KDYLQJ WKH SUREOHP GHVFULSWLRQ

² LQYRNH WKH VXEPLVVLRQ DSSOLFDWLRQ DV IROORZV�
VXEPLWVXEPLW ILOH�QHW ILOH�DUH JDOHDR�GL�XPLQKR�SW �����

² WKH VHUYHU XVHV 6$*$ GHWHUPLQHG SDUDPHWHUV WR REWDLQ
D EHWWHU 6$ VROXWLRQ�

² 3UREOHP VROXWLRQV DUH REWDLQHG XVLQJ D V\VWHP VLPLODU WR
VDSDUW�
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&XUUHQW�80/H�([WHQVLELOLW\�0RGHO&XUUHQW�80/H�([WHQVLELOLW\�0RGHO
KWWS���KWWS���JLRFRQGDJLRFRQGD��GLGL��XPLQKRXPLQKR�SW�80/H�SW�80/H

Data Structure ServerData Structure Server

xEnvironmentxEnvironment
eXtensibilityeXtensibility
EnvironmentEnvironment

In-ProcessIn-Process
Add-InsAdd-Ins

CAD/EDA userCAD/EDA user

User developedUser developed
environments/programsenvironments/programs

Out-of-ProcessOut-of-Process
Add-InsAdd-Ins

Add-In environmentAdd-In environment
independent architectureindependent architecture
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(YROXWLRQ�RI�80/H�$QQHDO�(YROXWLRQ�RI�80/H�$QQHDO�
XVLQJ�D�:HE�FDSDEOH�HQYLURQPHQWXVLQJ�D�:HE�FDSDEOH�HQYLURQPHQW

Client BrowserClient Browser
withwith

pre-installedpre-installed
UMLeUMLe

componentscomponents

Data ServerData Server

Problem Problem 
Resolution Resolution 

ServerServer

HTTP/ApplicationHTTP/Application
ServersServers

• Using UMLe ActiveX controls it is
possible do develop browser client
interfaces

• Final objective being a truly web enabled
development environment, supporting
much more than pinpoint solutions like
SAGA

• Technologies like dhtml will allow rapid
interface building, and customizing

• DA problem specific server proliferation
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:HE�5HYROXWLRQL]LQJ�WKH�9/6,�
'HVLJQ�DQG�PDQDJHPHQW�SURFHVVHV

z .QRZOHGJH EDVH ZLWK $UFKLYLQJ
² /LYLQJ GRFXPHQWV� QRW VHW LQ FRQFUHWH
² ,QILQLWH PHPRU\� GLVWULEXWHG VWRUDJH DQG VHDUFK

z (QDEOH KLHUDUFKLFDO WKLQNLQJ
² .QRZOHGJH PDSSLQJ� ZLWK DEVWUDFWLRQ
² +LGH FRPSOH[LW\ � ]RRP LQ DQG ]RRP RXW
² 6KRZ GHWDLO DV DSSURSULDWH

z 1HHG WKLV IRU PDQDJHPHQW
² RSHQ� JOREDO LQIRUPDWLRQ VKDULQJ ZRUN HQYLURQPHQW
² UHDO WLPH LQGLFDWRUV DQG LQIRUPDWLRQ IORZ � LQWUDQHW

z 2UJDQL]DWLRQDO LPSHGLPHQWV � QHW FKDQJHV HYHU\WKLQJ
² :DWFK RXW IRU ROG VW\OH� DFFHVV FRQWUROV � LQVWLWXWLRQDO
UHVLVWDQFH

² 1HZ RUJDQL]DWLRQ G\QDPLFV � LQIRUPDWLRQ IORZLQJ FURVVZD\V
² QHHG WR HYROYH FRQWLQXRXVO\� DV RSSRVHG WR UH�FUHDWH HYHU\ WLPH

,W�VHHPV�WKDW�:HE�ZDV�GHVLJQHG�IRU�D�EHWWHU�9/6,
&$'��PHWKRGRORJ\���'HQQLV�/XFH\
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%$&.836
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7KH�6$�SDUDPHWHUV7KH�6$�SDUDPHWHUV
FRQVLGHUHGFRQVLGHUHG
z (DFK LQGLYLGXDO RI WKH $* SRSXODWLRQ HQFRGHV D GLIIHUHQW 6$ SDUDPHWHU�

QDPHO\�

² PD[,WHU� PD[� QXPEHU RI LWHUDWLRQV�
² PD[1XORV� PD[� QXPEHU RI FRQVHFXWLYH 0HWURSROLV LWHUDWLRQV
ZLWKRXW FKDQJH

² DOID� FRROLQJ VFKHGXOH FRQVWDQW
² EHWD� FRQVWDQW GHWHUPLQLQJ WKH 5XQ/LPLW �PD[ QXPEHU RI
FRQVHFXWLYH 0HWURSROLV LWHUDWLRQV� VFKHGXOH

² JDPD� GHWHUPLQHV WKH VFKHGXOLQJ YDULDWLRQ RI WKH VXF/LPLW �XSSHU�
ERXQG RQ WKH QXPEHU RI 0HWURSROLV VROXWLRQ SHUWXUEDWLRQV�

² IDFW7HPS� LQLWLDO WHPSHUDWXUH DGMXVWPHQW IDFWRU
² IDFW5XQ/LPLW� LQLWLDO 5XQ/LPLW DGMXVWPHQW IDFWRU �5XQ/LPLW 

IDFW5XQ/LPLWQXP(OHP�

² IDFW6XF/LPLW� LQLWLDO 6XF/LPLW DGMXVWPHQW IDFWRU �5XQ/LPLW 
IDFW6XF/LPLWQXP(OHP�

² QXP3HUWXUE� QXPEHU RI SHUWXUEDWLRQV LQ WKH FXUUHQW VROXWLRQ
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7KH�6$�SDUDPHWHUV�7KH�6$�SDUDPHWHUV��FRQWLQXHG��FRQWLQXHG�

z 7KH ILWQHVV RI DQ LQGLYLGXDO LV GHWHUPLQHG E\ WKH UHVXOWV RI WKH
6$ XVLQJ WKDW YDOXH� WKH IROORZLQJ H[SUHVVLRQ LV XVHG
DGHTXDF\  αTXDOLW\ � βUXQ�WLPH �ZH XVHG α ������
β �������

z Q GLIIHUHQW SDUWLWLRQ SUREOHPV �L�H� Q GLIIHUHQW WHVW FDVHV��

z P LV WKH QXPEHU RI 6$ UXQV IRU HDFK FDVH� 7R XVH D YDOXH RI
P!� �LQFXUULQJ LQ D PXFK JUHDWHU SURFHVVLQJ WLPH� RQH
HVWDEOLVKHV D FRQILGHQFH OHYHO �H�J� ���� DQG XVLQJ QRUPDO
GLVWULEXWLRQ GHWHUPLQHV LI WKH LQWHUYDO µ� � µ� LV SRVLWLYH �P �
YV P ���

z DGHTXDF\�V JHRPHWULF PHDQ�
Q√ΠL �

Q
�F

L
�P��

z DGHTXDF\�V DULWKPHWLF PHDQ RI HDFK WHVW FDVH F
L
 ΣM �

P αTXDOLW\
� βUXQ�WLPH
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80/H�$QQHDO�80/H�$QQHDO�3DUWLWLRQ�3DUWLWLRQ�
�$�IHZ�SUHOLPLQDU\�UHVXOWV�$�IHZ�SUHOLPLQDU\�UHVXOWV

3DUDPHWHUV *RRG�DYHUDJHG�YDOXHV
PD[,WHU ����������
PD[1XORV �
DOID ����
EHWD ����
JDPD ����
IDFW7HPS ���
IDFW5XQ/LPLW ���
IDFW6XF/LPLW �
QXP3HUWXUE �


