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OVERVIEW
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^EZ5#&'_$%K'+9'&$_%Z")#1'%[5+&9%?)&%F'$*%[((-#1+7)0%

)?%Y&''0%Z)>(X708%+*%*"'%+00X+-%<X('&1)>(X708%

Z)0?'&'01'%S<ZR`U/%"'-9%L),'>.'&%PVQIR/%IRR`%#0%

E)&*-+09/%BK6

!"'%[\Za%+-$)%)('&+*'$%<X&,'A)&/%+%F-X'%Y'0'4E%

$A$*'>%5#*"%P/RIV%kX+9Q1)&'%0)9'$%SV/R`H%(&)1'$$)&$U%

+09%I%*'&+.A*'$%)?%>'>)&A6%<X&,'A)&%#$%X$'9%?)&%*))-%

+((-#1+7)0%()&708/%$)l5+&'%*'$708%+09%)(7>#i+7)0/%

+09%$A$*'>$%$)l5+&'%9','-)(>'0*6%
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Other ALCF resources include:

Networking
!"'%F-X'%Y'0'4E%X$'$%D,'%9#m'&'0*%0'*5)&J$%?)&%9#m'&'0*%1)>>X0#1+7)0%

)('&+7)0$6%!"'%MQ=%*)&X$%0'*5)&J%#$%X$'9%?)&%8'0'&+-Q(X&()$'/%()#0*Q*)Q

()#0*%>'$$+8'%(+$$#08%+$%5'--%+$%?)&%1)--'17,'%)('&+7)0$%X$#08%#&&'8X-+&%

1)>>X0#1+7)0%)&%-+&8'%>'$$+8'%$#i'$6%@+1"%0)9'%"+$%$#G%0'+&'$*%0'#8".)&$6%

@+1"%-#0J%(&),#9'$%+%.+095#9*"%)?%VIT%cF4$%('&%9#&'17)0/%?)&%+%*)*+-%

.#9#&'17)0+-%.+095#9*"%)?%T6P%YF4$6%!")X8"%'+1"%0)9'%"+$%$#G%.#9#&'17)0+-%

-#0J$%)0%'+1"%0)9'/%*"'&'%#$%)0-A%)0'%$"+&'9%=c[%'08#0'6%!"'%MQ=%*)&X$%

0'*5)&J%#$%+-$)%X$+.-'%+$%+%MQ=%>'$"6

!"'%$X('&1)>(X*'&%1)00'1*$%*)%)*"'&%&'$'+&1"%#0$7*X7)0$%X$#08%+%*)*+-%

)?%MR%Y.4$%)?%(X.-#1%0'*5)&J%1)00'17,#*A6%!"#$%+--)5$%$1#'07$*$%*)%*&+0$?'&%9+*+$'*$%*)%+09%?&)>%

)*"'&%#0$7*X7)0$%),'&%?+$*%&'$'+&1"%0'*5)&J$%$X1"%+$%*"'%@0'&8A%<1#'01'%L'*5)&J%S@<L'*U%+09%*"'%

c'*&)()-#*+0%K'$'+&1"%+09%@9X1+7)0%L'*5)&J%ScK@LU6

Data Storage 
!"'%$X('&1)>(X*'&_$%9+*+%$A$*'>$%1)0$#$*%)?%HVR%:4B%0)9'$%

*"+*%1)00'1*%*)%PH%$*)&+8'%+&'+%0'*5)&J$%S<[L$U%*"+*%1)0*&)-%

N/HOR%9#$J%9&#,'$%5#*"%+%*)*+-%1+(+1#*A%)?%N6H%('*+.A*'$%)?%&+5%

$*)&+8'%+09%+%>+G#>X>%+88&'8+*'%*&+0$?'&%$(''9%)?%OO%8#8+.A*'$%

('&%$'1)096%!"'%[\Za%X$'$%*5)%(+&+--'-%D-'%$A$*'>$fEna<%+09%

YEa<f*)%>+0+8'%*"'%$*)&+8'6%[0%^E<<%+X*)>+*'9%*+('%$*)&+8'%

$A$*'>%(&),#9'$%+&1"#,+-%$*)&+8'6%

ZX&&'0*%*+('%1+(+1#*A%#0$*+--'9%+09%+,+#-+.-'%#$%H/TRR%*+('$%+*%ORR%

YF%&+5/%#0%+%PR/RRRQ$-)*%-#.&+&A6%[%$'1)09%PR/RRRQ$-)*%-#.&+&A%+09%

`/TRR%*+('$%+&'%'G('1*'9%*)%'0*'&%(&)9X17)0%#0%'+&-A%IRPR6

Eureka

 ! n#$X+-#i+7)0%+09%9+*+%+0+-A71$%*)%*&+0$?)&>%9+*+%#0*)%X$'?X-%
J0)5-'98'%

 ! PRR%1)>(X*'%0)9'$3%@+1"%5#*"%SIU%I6R%Y^i%kX+9Q1)&'%o')0%$'&,'&$% 
5#*"%MI%YF%K[c%

 ! IRR%Ln:=:[%pX+9&)%aoTHRR%YE;$%#0%TR%<V$%

 ! c'>)&A3%c)&'%*"+0%M6I%*'&+.A*'$%)?%K[c%

 ! E'+J%E'&?)&>+01'3%c)&'%*"+0%PPP%>)$*-A%$#08-'%(&'1#$#)0%*'&+])($% 
)?%1)>(X*+7)0%X$'%+%?&+17)0%)?%'-'1*&#1#*A%1)>(+&'9%*)%+-*'&0+7,'%
+&1"#*'1*X&'$6

Gadzooks

 ! !'$*%+09%9','-)(>'0*%?)&%,#$X+-#i+7)0%

 ! V%1)>(X*'%0)9'$3%@+1"%5#*"%SIU%I6R%Y^i%kX+9Q1)&'%o')0%$'&,'&$% 
5#*"%MI%YF%K[c%

 ! O%Ln:=:[%pX+9&)%aoTHRR%YE;$%#0%I%<V$%



a-+$"%$#>X-+7)0%)?%+%)0'Q*)Q)0'%>+$$%
&+7)%8+-+GA%1-X$*'&%>'&8'&%5#*"%+0%#>(+1*%
)m$'*%1)>(X*'9%)0%[&8)00'%\'+9'&$"#(%

Z)>(X708%a+1#-#*A_$%@X&'6

89:'J$%)5*'K='()0B 
>,&'L%-F&"+-67'$H'/,-4)#$
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HIGHLIGHTS

Intrepid Goes into Full Production Five Months Ahead 
of Schedule

:0*&'(#9/%+%VRQ&+1J%:Fc%F-X'%Y'0'4E%$A$*'>%+*%*"'%[&8)00'%

\'+9'&$"#(%Z)>(X708%a+1#-#*A%S[\ZaU%5'0*%#0*)%?X--%(&)9X17)0%

)0%a'.&X+&A%I/%D,'%>)0*"$%+"'+9%)?%$1"'9X-'6%:0*&'(#9%"+$%

VR/`HR%kX+9Q1)&'%1)>(X*'%0)9'$%SPHM/OVR%1)&'$U%+09% 

OR%*'&+.A*'$%)?%>'>)&A6%:*$%('+J%('&?)&>+01'%#$%TTN%*'&+])($6%

[$%+%&'$X-*/%*"'%[\Za%0'+&-A%9)X.-'9%*"'%9+A$%)?%(&)9X17)0%

1)>(X708%+,+#-+.-'%*)%*"'%=B@%BC1'%)?%<1#'01'/%:LZ:!@%

+5+&9''$/%+09%[&8)00'%(&)g'1*$6

56-578(!)%*&+%0+(6/4*9(:&*(";(7"3(<=(>"0+(5&?2*&+%/#(
Figures in Engineering & Technology
:LZ:!@%$1#'07$*%E'*'&%Z),'0'A%5+$%0+>'9%)0'%)?%*"'%IT%>)$*%#0]X'07+-%D8X&'$%#0%

*"'%5)&-9%)?%'08#0''&#08%+09%*'1"0)-)8A%.A%@08#0''&#08%q%!'1"0)-)8A%>+8+i#0'6

[>)08%*"'%>+0A%9#$708X#$"'9%"+*$%*"+*%E&)?'$$)&%E'*'&%Z),'0'A%9)0$%?)&%"#$%

5)&J%+*%;0#,'&$#*A%Z)--'8'%\)09)0%#$%9#&'1*)&%)?%*"'%Z'0*&'%?)&%Z)>(X*+7)0+-%

<1#'01'6

[*%*"'%[\Za/%X$#08%1)>(X*'&%$#>X-+7)0$%)0%*"'%F-X'%Y'0'4E%$X('&1)>(X*'&/%

E&)?'$$)&%Z),'0'A%-'+9$%+%*'+>%)?%$1#'07$*$%+09%1-#0#1#+0$%5")%1)09X1*%,#&*X+-%

'G('&#>'0*$%*)%$*X9A%1'&'.&+-%.-))9%])5%+*%*"'%#09#,#9X+-%(+7'0*%-','-6%%!"'#&%

'G('&#>'0*$%#01-X9'%9',#$#08%1X$*)>#i'9%(+7'0*%.-))9Q])5%$#>X-+7)0$6%

^+,#08%+%1)>(X*+7)0+-%*))-%*"+*%$X&8')0$%1+0%X$'%*)%'G+>#0'%*"'%(&'$$X&'%+09%

,'-)1#*A%,+&#+7)0$%#0%+%(+7'0*_$%.-))9%,'$$'-$%+09%*)%(&'9#1*%5"+*%1"+08'$%>#8"*%

)11X&%+$%+%&'$X-*%)?%#0*'&,'07)0+-%$X&8'&A%5#--%+99%#>>'+$X&+.-A%*)%+%$X&8')0_$%

b*))-%J#*6d%F'1+X$'%(+7'0*Q$('1#D1%9+*+%#$%X$'9%+$%*"'%.+$#$%)?%*"'%$#>X-+7)0/%

*&'+*>'0*$%1+0%.'%+$$'$$'9%?)&%*"'#&%'m'17,'0'$$%#0%*"'%#09#,#9X+-%(+7'0*%','0%

.'?)&'%.'#08%+9>#0#$*'&'9/%*"X$%&'9X1#08%&#$J%+09%'G('0$'6% 

Sa)&%>)&'%9'*+#-$/%$''%+&71-'%)0%(+8'%MOU6
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Argonne Receives Two OASCR Awards at SciDAC 2009
[&8)00'%&'1'#,'9%*5)%)?%*"'%;6<6%='(+&*>'0*%)?%@0'&8A_$%S=B@U%BC1'%)?%[9,+01'9%<1#'07D1%

Z)>(X708%K'$'+&1"%SB[<ZKU%[5+&9$%?)&%,#$X+-#i+7)0$/%(&'$'0*'9%9X&#08%*"'%<1#'07D1%

=#$1),'&A%*"&)X8"%[9,+01'9%Z)>(X708%S<1#=[ZU%1)0?'&'01'%"'-9%#0%<+0%=#'8)6%

!"'%*)(%PR%5#00'&$%5'&'%$'-'1*'9%.A%*"'%(+&71#(+0*$%)?%*"'%1)0?'&'01'%+*%*"'%

@-'1*&)0#1%n#$X+-#i+7)0%+09%E)$*'&%L#8"*/%"'-9%jX0'%PT6%

!"'%[&8)00'%5#00#08%,#$X+-#i+7)0$%5'&'%b!X&.X-'0*%a-)5%)?%Z))-+0*%#0%

+0%[9,+01'9%LX1-'+&%K'+1*)&d%+09%b<#>X-+7)0%)?%*"'%Y&+,#*+7)0+--A%

Z)0D0'9%='*)0+7)0%SYZ=U%c)9'-%)?%+%!A('%:+%<X('&0),+'%?)&%:80#7)0%

+*%cX-7(-'%E)#0*$6d

F)*"%*"'%,#$X+-#i+7)0$%+09%*"'%1)>(X*'&%&X0$%?)&%*"'%5#00#08%'0*&#'$%

5'&'%9)0'%+*%*"'%[\Za6%!"'%1)>(X*+7)0$%5'&'%1+&&#'9%)X*%)0%)0'%)?%

*"'%5)&-9_$%?+$*'$*%+09%>)$*%'0'&8AQ'C1#'0*%$X('&1)>(X*'&$f:0*&'(#9/%

[&8)00'_$%:Fc%F-X'%Y'0'4E6%!"'%,#$X+-#i+7)0$%5'&'%('&?)&>'9%)0%@X&'J+%

5#*"%$)l5+&'%9','-)('9%+*%[&8)00'6%@X&'J+%#$%+-$)%-)1+*'9%+*%*"'%[\Za%+09%#$%)0'%

)?%*"'%5)&-9_$%-+&8'$*%8&+("#1$%(&)1'$$#08%X0#*$/%(&),#9#08%>)&'%*"+0%PPP%*'&+])($%+09%

),'&%M6I%*'&+.A*'$%)?%K[c6

ALCF Staff Moves into the  
New Theory & Computing Sciences Building
[\Za%$*+m'9%>),'9%#0*)%+%$(+1#)X$/%0'5%

!"')&A%q%Z)>(X708%<1#'01'$%S!Z<U%.X#-9#08%

-)1+*'9%+*%[&8)00'%#0%<'(*'>.'&6%Z)0$*&X17)0%

)?%*"'%>)&'%*"+0%IRR/RRR%$kX+&'Q?))*/%$','0Q

$*)&AQ*+--%!Z<%.X#-9#08%5+$%1)>(-'*'9%#0%-+*'%

$X>>'&%IRR`6%:*%?'+*X&'$%+%X0#kX'%i'0%8+&9'0%

+09%+%,+$*%-#.&+&A/%+$%5'--%+$%+%>X-7*X9'%)?%

)('0%$(+1'$%+09%1)0?'&'01'%&))>$6
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IBM Blue Gene Series Awarded Medal of Technology  
and Innovation

!"'%:Fc%F-X'%Y'0'%$'&#'$%)?%'0'&8AQ'C1#'0*%$X('&1)>(X*'&$/%1'0*&+-%*)%.&'+J*"&)X8"%

$1#'07D1%&'$'+&1"%+&)X09%*"'%5)&-9/%5+$%$#08-'9%)X*%.A%E&'$#9'0*%F+&+1J%B.+>+%+$%+%c'9+-%

)?%!'1"0)-)8A%+09%:00),+7)0%+5+&9Q5#00'&%)0%B1*).'&%N%#0%e+$"#08*)0/%=6Z6

!"'%;6<6%='(+&*>'0*%)?%@0'&8A/%5"#1"%-'+9$%*"'%5)&-9%#0%(&),#9#08%$X('&1)>(X*'&$%?)&%

$1#'07D1%&'$'+&1"/%.'8+0%+%Kq=%(+&*0'&$"#(%5#*"%:Fc%#0%IRRP%*)%9','-)(%*"'%F-X'%Y'0'%

(-+r)&>6%[&8)00'/%*)8'*"'&%5#*"%\+5&'01'%\#,'&>)&'%L+7)0+-%\+.)&+*)&A%S\\L\U/%5)&J'9%

)0%J'A%+$('1*$%)?%*"'%9'$#80%+09%(&),#9'9%1&#71+-%$)l5+&'%1)>()0'0*$%*)%'0$X&'%#*%5+$%5'--%

$X#*'9%*)%$)-,'%1"+--'08'$%#0%'0'&8A/%*"'%'0,#&)0>'0*%+09%0+7)0+-%$'1X&#*A6%!"'%[\Za%#$%")>'%

*)%*"'%TTNQ*'&+])($%:Fc%F-X'%Y'0'4E%$X('&1)>(X*'&%J0)50%+$%:0*&'(#9/%5"#1"%#$%X$'9%?)&%

$1#'07D1%+09%'08#0''&#08%1)>(X7086%!"'%F-X'%Y'0'4E%?'+*X&'$%VR/`HR%kX+9Q1)&'%1)>(X*'%

0)9'$%SPHM/OVR%(&)1'$$)&$U%+09%OR%*'&+.A*'$%)?%>'>)&A6%E'+J%('&?)&>+01'%#$%TTN%*'&+])($6

!"'%c'9+-%)?%!'1"0)-)8A%+09%:00),+7)0%#$%9'$1&#.'9%+$%*"'%"#8"'$*%")0)&%?)&%*'1"0)-)8#1+-%

+1"#','>'0*%?)&%)X*$*+09#08%1)0*&#.X7)0$%&'-+*'9%*)%*"'%0+7)0_$%1)>('7,'0'$$/%$*+09+&9%)?%

-#,#08/%+09%kX+-#*A%)?%-#?'%*"&)X8"%*"'%9','-)(>'0*%+09%1)>>'&1#+-#i+7)0%)?%*'1"0)-)8#1+-%(&)9X1*$6%

E&'$#9'0*%B.+>+%(&'$'0*'9%*"'%>'9+-%*)%:Fc/%+$%5'--%+$%?)X&%#0,'0*)&$%5")%5'&'%+-$)%&'1)80#i'9%

?)&%*"'%+5+&9/%+*%+%e"#*'%^)X$'%1'&'>)0A%)0%B1*).'&%N6%!"'%>'9+-%(&)8&+>%#$%+9>#0#$*'&'9%.A%

*"'%;0#*'9%<*+*'$%E+*'0*%+09%!&+9'>+&J%BC1'%+09%#$%+5+&9'9%+00X+--A%*)%#09#,#9X+-$/%*'+>$%+09%

1)>(+0#'$6

ALCF Prepares for Next-Generation Machine
:0%IRR`/%*"'%[\Za%).*+#0'9%Z=QM%+((&),+-%?)&%#*$%0'G*Q8'0'&+7)0%

>+1"#0'/%*"'%1)0*&+1*%5+$%$#80'9%?)&%*"'%PRQ('*+])($%$A$*'>%S5#*"%

+0%)(7)0%?)&%+0%X(8&+9'%*)%+%IRQ('*+])($%$A$*'>U/%+09%$*+m%.'8+0%*)%

(&'(+&'%?)&%*"'%0'5%"+&95+&'6

Z)>'%IRPI/%*"'%[\Za%5#--%.'%")>'%*)%*"#$%$X('&1)>(X*'&/%5"#1"%5#--%

8#,'%$1#'07$*$%+%0'5%*))-%?)&%$1#'07D1%9#$1),'&A6%:*%5#--%.'%X$'9%?)&%+%

5#9'%&+08'%)?%&'$'+&1"/%#01-X9#08%9'$#80#08%X-*&+Q'C1#'0*%'-'1*&#1%1+&%

.+2'&#'$/%(&'9#1708%]X#9%])5%+09%1)0,'17,'%"'+*%*&+0$()&*%#0%+9,+01'9%

0X1-'+&%&'+1*)&%9'$#80$/%X09'&$*+09#08%8-).+-%1-#>+*'%1"+08'/%#>(&),#08%

1)>.X$7)0%'C1#'01A/%+09%'G(-)&#08%*"'%',)-X7)0%)?%)X&%X0#,'&$'6

HIGHLIGHTS
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@:8A0(>/'*##/&(B1"C*)+(5&%+%/+*9(+"(8D3#"1*(!)%*&+%,)( 
Cloud Computing at ANL, LBNL
[%0'5%1-)X9%(&)g'1*%?X09'9%.A%*"'%[>'&#1+0%K'1),'&A%+09%K'#0,'$*>'0*%[1*%*"&)X8"%*"'%;6<6%

='(+&*>'0*%)?%@0'&8A%S=B@U%5+$%'$*+.-#$"'9%*)%'G+>#0'%1-)X9%1)>(X708%+$%+%()*'07+-%0'5%

1)>(X708%(+&+9#8>%?)&%$1#'07$*$%*)%+11'-'&+*'%9#$1),'&#'$%#0%+%,+&#'*A%)?%9#$1#(-#0'$6%!"'%(&)g'1*%

5#--%'G(-)&'%5"#1"%$1#'01'%+((-#1+7)0%(&)8&+>>#08%>)9'-$%5)&J%5'--%5#*"#0%*"'%1-)X9/%+$%5'--%

+$%',+-X+708%*"'%1"+--'08'$%*"+*%1)>'%5#*"%*"#$%0'5%1)>(X708%(+&+9#8>6%<#01'%*"'%(&)g'1*%#$%

'G(-)&+*)&A/%#*_$%.''0%0+>'9%c+8'--+0%#0%")0)&%)?%*"'%E)&*X8X'$'%'G(-)&'&%5")%-'9%*"'%D&$*%'m)&*%*)%

$+#-%+&)X09%*"'%8-).'%+09%?)&%5")>%*"'%b1-)X9$%)?%c+8'--+0d%f%*5)%$>+--%8+-+G#'$%#0%*"'%$)X*"'&0%

$JA%f%5'&'%0+>'96

!)%*'$*%1-)X9%1)>(X708%?)&%$1#'07D1%1+(+.#-#*A/%=B@%1'0*'&$%+*%*"'%[&8)00'%\'+9'&$"#(%Z)>(X708%

a+1#-#*A%S[\ZaU%#0%:--#0)#$%+09%*"'%L+7)0+-%@0'&8A%K'$'+&1"%<1#'07D1%Z)>(X708%Z'0*'&%SL@K<ZU%#0%

Z+-#?)&0#+%#0$*+--'9%$#>#-+&%1)>(X708%"+&95+&'%*)%5"+*%#$%?)X09%#0%>)$*%"#8"%('&?)&>+01'%1)>(X708%

1-X$*'&$6%:0%+99#7)0/%'+1"%$#*'%#$%#0$*+--#08%9#m'&'0*%$*)&+8'%"+&95+&'%+09%'0,#&)0>'0*$6%!"'%

1)>.#0'9%$'*%)?%$A$*'>$%1&'+*'%+%1-)X9%*'$*.'9%*"+*%$1#'07$*$%1+0%X$'%?)&%*"'#&%1)>(X*+7)0$%5"#-'%

+-$)%*'$708%*"'%'m'17,'0'$$%)?%1-)X9%1)>(X708%?)&%*"'#&%(+&71X-+&%&'$'+&1"%(&).-'>$6%!"'%L@K<Z%

+09%[\Za%?+1#-#7'$%5#--%.'%-#0J'9%.A%+%8&)X09.&'+J#08%PRR%8#8+.#*Q('&Q$'1)09%0'*5)&J/%9','-)('9%.A%

=B@_$%@<0'*%S+0)*"'&%=B@%#0#7+7,'%?X09'9%.A%*"'%K'1),'&A%[1*U6%<X1"%"#8"%.+095#9*"%5#--%?+1#-#*+*'%

&+(#9%*&+0$?'&%)?%9+*+%.'*5''0%8')8&+("#1+--A%9#$('&$'9%1-)X9$%+09%'0+.-'%$1#'07$*$%*)%X$'%+,+#-+.-'%

1)>(X708%&'$)X&1'$%&'8+&9-'$$%)?%-)1+7)06

Software Advancements Allow Data Interaction in Real-Time
!)%#--X$*&+*'%*"'%#>()&*+01'f+09%?'+$#.#-#*Af)?%,#$X+-#i+7)0%+*%+%9#$*+01'/%$1#'07$*$%?&)>%$','&+-%

)&8+0#i+7)0$/%#01-X9#08%#0$7*X7)0$%?&)>%.)*"%*"'%L+7)0+-%<1#'01'%a)X09+7)0_$%!'&+Y&#9%(&)g'1*%

+09%*"'%;6<6%='(+&*>'0*%)?%@0'&8A%S=B@U/%*'+>'9%X(%*)%1&'+*'%+%-#,'%9'>)0$*&+7)06%:>+8'$%

5'&'%$*&'+>'9%-#,'%+*%PR%8#8+.#*$%('&%$'1)09%?&)>%@X&'J+/%)0'%)?%*"'%5)&-9_$%-+&8'$*%8&+("#1$%

$X('&1)>(X*'&$/%5"#1"%?'+*X&'$%IRR%"#8"Q'09%8&+("#1$%(&)1'$$#08%X0#*$%#0%*"'%[\Za/%),'&%=B@_$%

@<0'*/%+%"#8"Q$(''9%0'*5)&J%5#*"%9'9#1+*'9%.+095#9*"%?)&%>),#08%-+&8'%9+*+$'*$%5)&-95#9'/%*)%

+0%B(7E)&*+-%7-'9%9#$(-+A%#0%*"'%<+0%=#'8)%<X('&1)>(X*'&%Z'0*'&_$%.))*"%+*%<ZR`6%@X&'J+%'0+.-'$%

$)l5+&'%$X1"%+$%,-M/%+%,)-X>'%&'09'&#08%*))-J#*%9','-)('9%+*%[&8)00'%+09%*"'%;0#,'&$#*A%)?%Z"#1+8)/%

*"+*%-','&+8'$%8&+("#1$%"+&95+&'%*)%,#$X+-#i'%$X1"%9+*+%$'*$%#0%&'+-%7>'6%

!"'%$#>X-+7)0%5+$%9)0'%+$%(+&*%)?%+%IRR`%!'&+Y&#9%&'$)X&1'%+--)1+7)0%'07*-'9%bE&)g'1*$%#0%

[$*&)("A$#1+-%+09%Z)$>)-)8#1+-%<*&X1*X&'%a)&>+7)0/d%9'$#80'9%*)%$#>X-+*'%*"'%1)$>#1%$*&X1*X&'$%)?%

*"'%'+&-A%X0#,'&$'%.A%1+-1X-+708%*"'%8&+,#*+7)0+-%1-X>(#08%)?%#0*'&8+-+171%8+$%+09%9+&J%>+2'&6%!"'%

>)9'-%X$'$%+%1)>(X*+7)0+-%8&#9%>+9'%X(%)?%VR/RRM%1'--$s%1)0*+#0'9%HV%.#--#)0%9+&J%>+2'&%(+&71-'$s%

+09%*))J%>)&'%*"+0%?)X&%>#--#)0%ZE;%")X&$%*)%1)>(-'*'6
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ASCR-Funded Computers Take Top Honors at SC09 HPC Challenges
K'$X-*$%)?%*"'%bF'$*%E'&?)&>+01'd%+5+&9$/%5"#1"%>'+$X&'%'G1'--'01'%#0%"+09-#08%1)>(X708%

5)&J-)+9$/%5'&'%+00)X01'9%+*%<ZR`%+09%#01-X9'9%[<ZKQ?X09'9%$X('&1)>(X*'&$6%B+J%K#98'%

\'+9'&$"#(%Z)>(X708%a+1#-#7'$_%SB\ZaU%j+8X+&%*))J%*"&''%D&$*%(-+1'%+5+&9$%?)&%^E\%1)9'%S$)-,#08%+%

9'0$'%>+*&#G%)?%-#0'+&%+-8'.&+%'kX+7)0$U/%<!K@[c%S>'+$X&'$%")5%?+$*%+%0)9'%1+0%&'*&#','%+09%$*)&'%

#0?)&>+7)0U/%+09%'G'1X708%*"'%a+$*%a)X&#'&%!&+0$?)&>+7)0%Saa!U6%a)&%&X00#08%*"'%K+09)>[11'$$%

>'+$X&'%)?%*"'%&+*'%)?%#0*'8'&%X(9+*'$%*)%&+09)>%-)1+7)0$%#0%+%-+&8'%8-).+-%>'>)&A%+&&+A/%*"'%:Fc%

F-X'%Y'0'%>+1"#0'%+*%\\L\%*))J%D&$*/%*"'%F-X'%Y'0'4E%+*%*"'%[\Za%*))J%$'1)09/%+09%*"'%j+8X+&%+*%

B\Za%*))J%*"#&9%(-+1'6%

ANL’s Green Computing Wins 2009 HPCwire  
Readers’ Choice Awards

[&8)00'%L+7)0+-%\+.)&+*)&A%5+$%+5+&9'9%*"'%^EZ5#&'_$%K'+9'&$_%Z")#1'%

[5+&9%?)&%F'$*%[((-#1+7)0%)?%Y&''0%Z)>(X7086%!"'%+5+&9%5+$%(&'$'0*'9%

.A%!)>+$%!+.)&/%(X.-#$"'&%)?%^EZ5#&'/%+*%<ZR`/%*"'%+00X+-%$X('&1)>(X708%

1)0?'&'01'%"'-9%L),6%PVQIR%#0%E)&*-+09/%B&'6%!"'%+00X+-%^EZ5#&'%K'+9'&$_%

+09%@9#*)&$_%Z")#1'%[5+&9$%+&'%9'*'&>#0'9%*"&)X8"%+%$X&,'A%1)09X1*'9%

.A%^EZ5#&'/%)0-#0'%()--#08%)?%*"'%8-).+-%^EZ5#&'%+X9#'01'/%+-)08%5#*"%+%

&#8)&)X$%$'-'17)0%(&)1'$$%#0,)-,#08%^EZ5#&'%'9#*)&$%+09%#09X$*&A%-X>#0+&#'$6

[&8)00'%1)>(X*'%+09%$*)&+8'%$A$*'>$%"+,'%b$>+&*%()5'&d%>+0+8'>'0*%?X017)0+-#*A%*"+*%+--)5$%

*"'>%*)%*X&0%)m%)&%*"&)2-'%.+1J%*"'%()5'&%1)0$X>(7)06%!"'%[&8)00'%\'+9'&$"#(%Z)>(X708%a+1#-#*A%

S[\ZaU%#$%")>'%*)%:0*&'(#9/%+0%'0'&8AQ'C1#'0*%:Fc%F-X'%Y'0'4E%$X('&1)>(X*'&/%5"#1"%X$'$%+.)X*%

)0'Q*"#&9%+$%>X1"%'-'1*&#1#*A%+$%+%1)>(+&+.-'%$X('&1)>(X*'&6%!"'%[\Za%+1"#','$%$+,#08$%#0%'0'&8A%

*"&)X8"%+%,+&#'*A%)?%#00),+7,'%)('&+7)0+-%*'1"0#kX'$/%#01-X9#08%>'*")9$%'>(-)A'9%*)%1))-%*"'%

$X('&1)>(X*'&%t%+%(&)1'$$%*"+*%0)&>+--A%&'kX#&'$%>)&'%'-'1*&#1#*A%*"+0%()5'&#08%*"'%>+1"#0'%#*$'-?6%

:0%+99#7)0/%*"'%[\Za%5)&J$%5#*"%:Fc%*)%X$'%*"'%5+&>'$*%()$$#.-'%5+*'&%*'>('&+*X&'%0'1'$$+&A%*)%

'm'17,'-A%1))-%*"'%1)>(X*'&%$A$*'>$/%-'+9#08%*)%','0%8&'+*'&%$+,#08$%+09%&'9X1'9%'0,#&)0>'0*+-%

#>(+1*6

HIGHLIGHTS
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SOLVING SCIENTIFIC CHALLENGES THROUGH SUPERCOMPUTING

Argonne’s Cloud Computing Efforts Featured  
on “Chicago Tonight” News Program
K#1"%<+>X'-$/%+%0'5$%1)&&'$()09'0*%5#*"%*"'%bZ"#1+8)%!)0#8"*d%0'5$%(&)8&+>%)0%e!!eQZ"+00'-%PP/%

,#$#*'9%[&8)00'%L+7)0+-%\+.)&+*)&A%?)&%+%$'8>'0*%)0%1-)X9%1)>(X7086%bZ-)X9%1)>(X708d%#$%+%>)9'-%

?)&%)0Q9'>+09%+11'$$%*)%1)>(X708%&'$)X&1'$%t%0'*5)&J$/%$'&,'&$/%+09%$)l5+&'%t%*"+*%1+0%.'%'+$#-A%

(&),#$#)0'9%+$%0''9'9%),'&%*"'%:0*'&0'*6%!"'%1)01'(*_$%>)$*%,#$#.-'%+9)(7)0%#$%#0%*"'%1)>>'&1#+-%

5)&-9/%.X*%=&6%u+*'%u'+"'A/%+%1)>(X*'&%$1#'07$*%#0%*"'%c+*"'>+71$%+09%Z)>(X*'&%<1#'01'%=#,#$#)0%+*%

[&8)00'/%"+$%.''0%(&)>)708%#*$%X$'%#0%+%?+&%9#m'&'0*%+&'+3%$1#'01'6%u'+"'A%9'$#80'9%+09%9','-)('9%

*"'%b5)&J$(+1'%$'&,#1'd%$)l5+&'%*"+*%'0+.-'$%X$'&$%*)%9'(-)A%,#&*X+-%>+1"#0'$%)0%&'>)*'%&'$)X&1'$6%

!"#$%5)&J%5+$%?)--)5'9%.A%*))-$%'0+.-#08%X$'&$%*)%9'(-)A%,#&*X+-%1-X$*'&$%$"+&#08%1)0D8X&+7)0%+09%

$'1X&#*A%1)0*'G*6%!"'$'%*))-$%?)&>%*"'%)('0%$)X&1'%L#>.X$%*))-J#*/%5"#1"%)*"'&%&'$'+&1"'&$%"+,'%

'G*'09'9%*)%'G(-)&'%$X1"%kX'$7)0$%+$%9+*+%(&#,+1A%+09%$*)&+8'%>+0+8'>'0*%#0%*"'%1-)X9$6%u'+"'A%

+09%[&8)00'_$%:+0%a)$*'&%5'&'%#0*'&,#'5'9%#0%*"'%0'5$%&'()&*/%5"#1"%5+$%(+&*%)?%*"'%N%(6>6%.&)+91+$*%

)0%L),6%PR6%



Z))-+0*Q])5%(&'$$X&'%9#$*&#.X7)0%#0%+%IPNQ(#0%5#&'Q
5&+(('9%$X.+$$'>.-A/%1)>(X*'9%)0%EvHTTMH%(&)1'$$)&$%)?%
*"'%[&8)00'%\'+9'&$"#(%Z)>(X708%a+1#-#*A_$%FY4E%X$#08%L'JTRRR6%
!"'%K'A0)-9$%0X>.'&%#$%K'wPRTRR/%.+$'9%)0%"A9&+X-#1%9#+>'*'&6%!"'%
>'$"%1)0$#$*$%)?%I6`T%>#--#)0%$('1*&+-%'-'>'0*$%)?%)&9'&%LvN%S%w`OO%>#--#)0%
8&#9()#0*$U6%!"'%$#>X-+7)0%(#1*X&'9%#$%+%5+*'&$"'9%1)>(X*+7)0/%+$%#*%#$%*"'%D&$*%*)%
'G1''9%)0'%>#--#)0%'-'>'0*$%SI6`T%c%X$'9U%+09%*"'%D&$*%*)%X$'%)0'%.#--#)0%8&#9()#0*$%
SR6`OO%F%X$'9U6%!"#$%$#>X-+7)0%5+$%('&?)&>'9%X$#08%*"'%L'JTRRR%1)9'%'>(-)A#08%
HOOIH%$('1*&+-%'-'>'0*$%)?%)&9'&%LvN%+09%&X0%)0%OP`I%1)&'%)?%*"'%:Fc%F-X'%Y'0'4E%+*%
*"'%[&8)00'%\'+9'&$"#(%Z)>(X708%a+1#-#*A%S[\ZaU%+*%[&8)00'%L+7)0+-%\+.)&+*)&A6

89:'8)15'3-+4,&" 
!"#$%%&'M)2$%)5'()B$")6$"7
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Solving Pressing National Challenges through 2009 INCITE Projects 
:0%IRR`/%=B@%+--)1+*'9%VRR%>#--#)0%")X&$%)?%1)>(X708%7>'%*)%*"'%?)--)5#08%IO%&'$'+&1"%(&)g'1*$% 

SPO%&'0'5+-$/%PR%0'5U%+*%*"'%[\Za%*"&)X8"%#*$%:LZ:!@%S:00),+7,'%+09%L),'-%Z)>(X*+7)0+-%:>(+1*%

)0%!"')&A%+09%@G('&#>'0*U%(&)8&+>6%:LZ:!@%$X(()&*$%1)>(X*+7)0+--A%#0*'0$#,'/%-+&8'Q$1+-'%&'$'+&1"%

(&)g'1*$%*"+*%+99&'$$%(&'$$#08%$1#'07D1%+09%0+7)0+-%1"+--'08'$6

 ! !""#$%&'()*+%,)-./
 – K'+1*)&%Z)&'%^A9&)9A0+>#1$

8)15'3-+4,&"?'!"#$%%&'M)2$%)5'()B$")6$"7 
9%6"&.-*'!55$4)2$%:'NO'<-55-$%'P$1"+

 ! !/*01"+2/$./
 – <*X9A%)?%FX)A+01AQ=&#,'0%!X&.X-'0*% 
LX1-'+&%FX&0#08%+09%n+-#9+7)0% 
)?%!A('%:+%<X('&0),+'%c)9'-$
J$%'()0B?'MM@!'!@/I!55-)%4&'35)+,'/&%6&" 
>,&'L%-F&"+-67'$H'/,-4)#$ 
9%6"&.-*'!55$4)2$%:'QO'<-55-$%'P$1"+

 ! 3$1#14$.)#'5.$%6.%/
 – Z)>(X*+7)0+-%E&)*'#0%<*&X1*X&'% 
E&'9#17)0%+09%E&)*'#0%='$#80
J)F-*'C)D&"?'L%-F&"+-67'$H';)+,-%#6$% 
9%6"&.-*'!55$4)2$%:'RS'<-55-$%'P$1"+

 – Y+708%c'1"+0#$>%)?%c'>.&+0'%E&)*'#0$
C&%$-6'T$1U?'!"#$%%&'M)2$%)5'()B$")6$"7' 
)%*'>,&'L%-F&"+-67'$H'/,-4)#$ 
9%6"&.-*'!55$4)2$%:'NO'<-55-$%'P$1"+

 – \+&8'Q<1+-'%<#>X-+7)0$%)?%Z+&9#+1% 
@-'1*&#1+-%[17,#*A
V&W"&7'3$U?'/$"%&55'L%-F&"+-67 
9%6"&.-*'!55$4)2$%:'SR?XOY?YOO'P$1"+

 – <1X-(708%F#)-)8#1+-%c'>.&+0'$%.A%E&)*'#0$%
Z5)1+'@4,156&%?'L%-F&"+-67'$H'955-%$-+ 
9%6"&.-*'!55$4)2$%:'[=SX'<-55-$%'P$1"+

 – <#>X-+7)0%+09%c)9'-#08%)?%c'>.&+0'% 
:0*'&+17)0$%5#*"%;0$*&X1*X&'9%E&)*'#0$% 
+09%Z)>(X*+7)0+-%='$#80$%)?%c'>.&+0'% 
Z"+00'-$%?)&%[.$)&(7)0%)?%<('1#D'9%:)0$
9#$"'>+-#&5%7?'L%-F&"+-67'$H'/)5-H$"%-)\ 
@)%'J-&#$ 
9%6"&.-*'!55$4)2$%:'N'<-55-$%'P$1"+

 ! 7+%,$.)#'5.$%6.%/
 – c)-'1X-+&%<#>X-+7)0%)?%Z)>(-'G% 
Z"'>#1+-%<A$*'>$
/,"-+6$.,&"'<1%*7?'8)4-G4'M$"6,E&+6' 
M)2$%)5'()B$")6$"7 
9%6"&.-*'!55$4)2$%:'S'<-55-$%'P$1"+

 – c)-'1X-+&%<#>X-+7)0$%)?%<X&?+1*+0*Q% 
[$$#$*'9%[kX')X$%a)+>%a)&>+7)0$
Z&557'!%*&"+$%?'8"$46&"')%*'])0B5& 
9%6"&.-*'!55$4)2$%:'^'<-55-$%'P$1"+

 – e+*'&%#0%Z)0D0'9%<*+*'$
]-15-)'])55-?'L%-F&"+-67'$H'/)5-H$"%-)\J)F-+ 
9%6"&.-*'!55$4)2$%:'S'<-55-$%'P$1"+

 ! 7#$,)*%'8%/%)0.+
 – Z-#>+*'Q<1#'01'%Z)>(X*+7)0+-%@09%<*+7)0%
=','-)(>'0*%+09%Y&+09%Z"+--'08'%!'+>
;)""&%';)+,-%#6$%?'M)2$%)5'/&%6&"' 
for Atmospheric Research 
9%6"&.-*'!55$4)2$%:'Q=Y'<-55-$%'P$1"+

 – LX>'&#1+-%<*X9A%)?%cX-7$1+-'%Z)X(-#08%
#0%\)5Q[$('1*%K+7)%K)*+708%<*&+7D'9%
!X&.X-'01'
@1+)%'Z1"-&%?'($+'!5)0$+'M)2$%)5'()B$")6$"7 
9%6"&.-*'!55$4)2$%:'SY'<-55-$%'P$1"+

 – !"'%K)-'%)?%@99#'$%#0%*"'%c'&#9#)0+-% 
B,'&*X&0#08%Z#&1X-+7)0
8)$5)'/&++-?'@4"-..+'9%+2612$%' 
$H'_4&)%$#").,7IL%-F&"+-67'$H'/)5-H$"%-)\ 
@)%'J-&#$ 
9%6"&.-*'!55$4)2$%:'Y'<-55-$%'P$1"+

 ! 71,9:/-16
 – c+$$#,'-A%E+&+--'-%<#>X-+7)0% 
)?%Z)>.X$7)0%#0%Y+$%!X&.#0'$
>,-&""7'8$-%+$6?'A1"$.&)%'/&%6&"'H$"'T&+&)"4,' 
)%*'!*F)%4&*'>")-%-%#'-%'@4-&%2G4'/$0.16)2$% 
9%6"&.-*'!55$4)2$%:'`'<-55-$%'P$1"+'

 ! 71,":*%0'5.$%6.%
 – F-X'%Y'0'4E%E-+0%`%c'+$X&'>'0*$% 
)0%\+&8'Q<1+-'%<A$*'>$
T$%)5*'<-%%-4,?'@)%*-)'M)2$%)5'()B$")6$"-&+' 
9%6"&.-*'!55$4)2$%:'`'<-55-$%'P$1"+

 – E'&?)&>+01'%@,+-X+7)0%+09%[0+-A$#$% 
Z)0$)&7X>%@09%<*+7)0
8)6"-4D';$"5&7?'_)D'T-*#&'M)2$%)5'()B$")6$"7 
9%6"&.-*'!55$4)2$%:'`'<-55-$%'P$1"+

RESEARCH DISCOVERIES
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DOE INCITE Program
!"'%:LZ:!@%(&)8&+>%'01)X&+8'$%(&)()$+-$%?&)>%#09X$*&A/%

X0#,'&$#7'$/%+09%&'$'+&1"%#0$7*X7)0$6%E&)()$+-$%+&'%(''&Q

&',#'5'9%+09%1")$'0%$)-'-A%)0%*"'%.+$#$%)?%$1#'07D1%>'&#*%+09%

&'+9#0'$$%*)%X$'%*"'%\Za%1)>(X*'&$%+*%$1+-'6%c)&'%#0?)&>+7)0%

+.)X*%*"'%(&)8&+>%1+0%.'%?)X09%)0%=B@_$%BC1'%)?%<1#'01'%

5'.$#*'%+*%"2(344$1#'01'69)'68),4+$1&4:LZ:!@4#09'G6"*>-

!"'%;6<6%='(+&*>'0*%)?%@0'&8A_$%S=B@U%:00),+7,'%

+09%L),'-%Z)>(X*+7)0+-%:>(+1*%)0%!"')&A%+09%

@G('&#>'0*%S:LZ:!@U%(&)8&+>%+00X+--A%+5+&9$%

&'$'+&1"'&$%>#--#)0$%)?%$X('&1)>(X*'&%(&)1'$$)&%

")X&$%+*%=B@_$%8-).+-%]+8$"#(%?+1#-#7'$%?)&%X01-+$$#D'9%

$X('&1)>(X7086%!"'$'%?+1#-#7'$/%#01-X9#08%*"'%

[&8)00'%\'+9'&$"#(%Z)>(X708%a+1#-#*A%S[\ZaU/%")X$'%

$)>'%)?%*"'%>)$*%()5'&?X-%1)>(X*'&$%#0%*"'%5)&-96

 ! ;64$6%%0$64
 – aX09+>'0*+-%<*X9A%)?%<")1J4!X&.X-'01'%
:0*'&+17)0
@)%a-F)'(&5&?'@6)%H$"*'L%-F&"+-67 
9%6"&.-*'!55$4)2$%:'`'<-55-$%'P$1"+

 – E'*+$1+-'%[9+(7,'%Za=%?)&%[0#$)*&)(#1%a-)5$
Z&%%&6,'V)%+&%?'T&%++&5)&"'8$576&4,%-4'9%+2616&' 
9%6"&.-*'!55$4)2$%:'Y'<-55-$%'P$1"+

 ! ;6<$016,%6*)#'5.$%6.%/
 – ='*'&>#0#$71%<#>X-+7)0$%)?%\+&8'%K'8#)0+-%
@+&*"kX+J'$%+*%a&'kX'01#'$%X(%*)%I^i
>,$0)+'V$"*)%?'@$16,&"%'/)5-H$"%-)' 
A)"6,b1)D&'/&%6&" 
9%6"&.-*'!55$4)2$%:'Y'<-55-$%'P$1"+

 ! =)>.%'?):4%'@+%102
 – \+x1'%pZ=

8)15'<)4D&%c-&?'3&"0-'M)2$%)5' 
!44&5&")6$"'()B$")6$"7 
9%6"&.-*'!55$4)2$%:'^Q'<-55-$%'P$1"+

 ! ()*%0$)#/'5.$%6.%/
 – u#0'71$%+09%!"'&>)9A0+>#1$%)?%c'*+-% 
+09%Z)>(-'G%^A9&#9'%L+0)(+&71-'$%
/,"-+6$.,&"';$5F&"6$%?'M$"6,E&+6&"%'L%-F&"+-67 
9%6"&.-*'!55$4)2$%:'R'<-55-$%'P$1"+

 – \+&8'Q<1+-'%Z)09'0$'9%c+2'&% 
+09%a-X#9%=A0+>#1$%<#>X-+7)0$
8&6&"'/$F&%&7?'L%-F&"+-67'/$55&#&'($%*$% 
9%6"&.-*'!55$4)2$%:'XO'<-55-$%'P$1"+

 – \#0'+&%<1+-'%@-'1*&)0#1%<*&X1*X&'% 
Z+-1X-+7)0$%?)&%L+0)$*&X1*X&'$
(-%d;)%#';)%#?'()E"&%4&'C&"D&5&7' 
M)2$%)5'()B$")6$"7 
9%6"&.-*'!55$4)2$%:'R'<-55-$%'P$1"+

 – c)9'-#08%*"'%K"')-)8#1+-%E&)('&7'$% 
)?%Z)01&'*'
;-55-)0']&$"#&?'M)2$%)5'9%+2616&' 
$H'@6)%*)"*+')%*'>&4,%$5$#7 
9%6"&.-*'!55$4)2$%:'QYO?OOO'P$1"+

 ! A:.#%)0';6%042
 – E&'9#17)0$%)?%!"'&>+-%<*&#(#08%#0%<)9#X>t 
Z))-'9%K'+1*)&$
!%*"&E'@-&#&5?'!"#$%%&'M)2$%)5'()B$")6$"7 
9%6"&.-*'!55$4)2$%:'Q=Y'<-55-$%'P$1"+

 ! A:.#%)0'B+2/$./
 – Z)>(X*+7)0+-%LX1-'+&%<*&X1*X&'

J)F-*'J&)%?'_)D'T-*#&'M)2$%)5'()B$")6$"7 
9%6"&.-*'!55$4)2$%:'RO'<-55-$%'P$1"+'

 ! B#)/,)'B+2/$./
 – ^#8"QK'$)-X7)0%Y-).+-%<#>X-+7)0% 
)?%E-+$>+%c#1&)*X&.X-'01'
;-55-)0'>)%#?'8"-%4&6$%'85)+0)'8,7+-4+'()B$")6$"7 
9%6"&.-*'!55$4)2$%:'^'<-55-$%'P$1"+

 – !"&''Q=#>'0$#)0+-%E+&71-'Q#0QZ'--% 
<#>X-+7)0$%)?%a+$*%:80#7)0
/,1)%#'T&%?'L%-F&"+-67'$H'T$4,&+6&" 
9%6"&.-*'!55$4)2$%:'R=Y'<-55-$%'P$1"+
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Applied Mathematics
 ! Reactor Core Hydrodynamics
E:3%E+X-%a#$1"'&/%[&8)00'%L+7)0+-%\+.)&+*)&A 
:0*&'(#9%[--)1+7)03%MR%c#--#)0%^)X&$

!"'%;0#*'9%<*+*'$%#$%1)>>#2'9%*)%0'5%*'1"0)-)8#'$%*"+*%5#--%9&+>+71+--A%'G(+09%*"'%+,+#-+.#-#*A%

)?%$+?'/%1-'+0%0X1-'+&%'0'&8A%*)%"'-(%>''*%*"'%8&)5#08%8-).+-%9'>+096%\#kX#9Q>'*+-Q

1))-'9%?+$*%&'+1*)&$%+&'%+%J'A%1)>()0'0*%)?%*"#$%$*&+*'8A%#0%*"+*%*"'A%('&>#*%

*"'%&'1A1-#08%)?%0X1-'+&%?X'-%+09%+&'%'G('1*'9%*)%.'%+0%'1)0)>#1+-%$)X&1'%)?%

()5'&6%

[%&'$'+&1"%*'+>%-'9%.A%E+X-%a#$1"'&%)?%[&8)00'%L+7)0+-%\+.)&+*)&A%+09%

#01-X9#08%&'$'+&1"'&$%?&)>%[&8)00'%+09%*"'%;0#,'&$#*A%)?%:--#0)#$%1+&&#'9%

)X*%-+&8'Q$1+-'%0X>'&#1+-%$#>X-+7)0$%)?%*X&.X-'0*%*"'&>+-%*&+0$()&*%#0%

$)9#X>Q1))-'9%&'+1*)&%1)&'$6%!"'%&'$'+&1"'&$%$#>X-+*'9%5#&'Q5&+(('9%

?X'-%&)9$%5#*"%NQ/%P`Q/%+09%MNQ(#0%.X09-'$%)0%*"'%F-X'%Y'0'4E%+*%*"'%[\Za6%

!"#$%$#>(-#D'9%8')>'*&A%+--)5$%*"'>%*)%&'$)-,'%+--%*X&.X-'0*%>)7)0%5#*"%0)%

>)9'-#08%+$$X>(7)0$6%

!"'%1X&&'0*%1)>(X*+7)0$%+&'%$)>'%)?%*"'%-+&8'$*%*)%9+*'%5#*"%*"'%$('1*&+-%'-'>'0*%1)9'%L'JTRRR/%

+09%#0,)-,'%$','&+-%"X09&'9%>#--#)0%8&#9()#0*$%)0%X0$*&X1*X&'9%>'$"'$6%n+-#9+*'9%L'JTRRR%&'$X-*$%

+&'%.'#08%X$'9%*)%.'01">+&J%$*'+9AQ$*+*'%L+,#'&Q<*)J'$%1)9'$%*"+*%'>(-)A%*X&.X-'01'%>)9'-$%+09%*)%

(&),#9'%#0(X*%*)%&'+1*)&%9'$#80%1)9'$%*"+*%&'kX#&'%)0-A%1)+&$'%S>'+0%])5U%9+*+6%n#$X+-#i+7)0%$X(()&*%

?)&%*"'%(&)g'1*%#$%(&),#9'9%.A%*"'%n#$:*%8&)X(%+*%\+5&'01'%\#,'&>)&'%L+7)0+-%\+.)&+*)&A6%

aX*X&'%$#>X-+7)0$%5#--%#0,)-,'%>)&'%?X'-%(#0$/%1X->#0+708%#0%*"'%9'$#80%*+&8'*%)?%IPN%(#0$6%!"'%

$#>X-+7)0$%5#--%'0+.-'%&'$'+&1"'&$%*)%8+#0%+0%X09'&$*+09#08%)?%*"'%?X09+>'0*+-%*"'&>+-%>#G#08%

("'0)>'0+%5#*"#0%+9,+01'9%&'1A1-#08%&'+1*)&%1)&'$/%5"#1"%1+0%-'+9%*)%#>(&),'9%$+?'*A%+09%'1)0)>A%

)?%*"'$'%(#,)*+-%9'$#80$6
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SOLVING SCIENTIFIC CHALLENGES THROUGH SUPERCOMPUTING

Astrophysics
 ! Study of Buoyancy-Driven Turbulent 
Nuclear Burning and Validation  
of Type Ia Supernovae Models
E:3%=)0+-9%\+>./%LL<[%[<Z4[--#+01'%a-+$"%Z'0*'&/% 
!"'%;0#,'&$#*A%)?%Z"#1+8) 
:0*&'(#9%[--)1+7)03%NR%c#--#)0%^)X&$

\'9%.A%=)0+-9%\+>.%)?%*"'%;0#,'&$#*A%)?%Z"#1+8)_$%LL<[%[<Z4

[--#+01'%a-+$"%Z'0*'&/%&'$'+&1"'&$%$*X9#'9%1&#71+-%+$('1*$%)?%!A('%:+%

$X('&0),+'/%$)>'%)?%*"'%.&#8"*'$*/%>)$*%()5'&?X-%'G(-)9#08%$*+&$%#0%

*"'%X0#,'&$'6%!"'$'%$X('&0),+'%+&'%&'$()0$#.-'%?)&%1&'+708%>+0A%

)?%*"'%'-'>'0*$%?&)>%5"#1"%5'%+&'%>+9'%+09%+&'%#>()&*+0*%?)&%

>'+$X&#08%9#$*+01'$%#0%*"'%X0#,'&$'6%

!5)%>+g)&%1"+--'08'$%1X&&'0*-A%?+1'%$1#'07$*$%#0%X09'&$*+09#08%

*"'$'%$*+&$3%PU%.X)A+01AQ9&#,'0%*X&.X-'0*%0X1-'+&%.X&0#08/%+%J'A%

("A$#1+-%(&)1'$$%#0%*"'%$*+&/%#$%0)*%?X--A%X09'&$*))9/%+09%IU%?'5%

$#>X-+7)0$%)?%*"'%?)X&%1X&&'0*%>)9'-$%)?%*"'%$*+&%"+,'%.''0%9)0'6%

e)&J#08%*)8'*"'&/%&'$'+&1"'&$%)(7>#i'9%*"'%a\[<^%1)9'%*)%&X0%

'C1#'0*-A%)0%+--%PHM/OVR%(&)1'$$)&$%)?%*"'%:Fc%F-X'%Y'0'4E%

$X('&1)>(X*'&%+*%*"'%[\Za%?)&%.X)A+01AQ9&#,'0%*X&.X-'0*%0X1-'+&%

.X&0#08%$#>X-+7)0$/%*"'0%&+0%+%8&#9%)?%$#>X-+7)0$%?)&%9#m'&'0*%

("A$#1+-%1)09#7)0$6%K'$'+&1"'&$%+-$)%9','-)('9%*"'%(+&+--'-%

(&)1'$$#08%*))-$%0''9'9%*)%+0+-Ai'%*"'%-+&8'%+>)X0*$%)?%9+*+%

(&)9X1'9%.A%*"'%$#>X-+7)0$6%

!)%9+*'/%*"'%*'+>%"+$%$#>X-+*'9%+--%1X&&'0*%>)9'-$%)?%!A('%:+%

$X('&0),+'%)0%*"'%F-X'%Y'0'4E6%!"'$'%$#>X-+7)0$%-'9%*)%*"'%

9#$1),'&A%)?%&).X$*%$#80+*X&'$%?)&%*"'%9#m'&'0*%$X('&0),+%>)9'-$/%

")-9#08%)X*%*"'%(&)>#$'%*"+*%).$'&,+7)0$%1+0%9#$1&#>#0+*'%+>)08%

*"'>6%!"'#&%5)&J%&'(&'$'0*$%*"'%D&$*%1)>(&'"'0$#,'/%$A$*'>+71%

,+-#9+7)0%)?%1X&&'0*%>)9'-$%)?%!A('%:+%$X('&0),+'6%

!"'%*'+>%+-$)%"+$%$#>X-+*'9%.X)A+01AQ9&#,'0%*X&.X-'0*%0X1-'+&%

1)>.X$7)06%[%(&'-#>#0+&A%+0+-A$#$%)?%*"'#&%&'$X-*$%$")5'9%*"+*%

*"'%]+>'%$X&?+1'%#$%1)>(-'G%+*%-+&8'%$1+-'$%+09%$>))*"%+*%$>+--%

$1+-'$/%$X88'$708%*"+*%*"'%.X&0#08%&+*'%>+A%.'%9'*'&>#0'9%.A%*"'%

(&)('&7'$%)?%*"'%]+>'%+*%-+&8'%$1+-'$6%!"'#&%D09#08$%5#--%.'%X$'9%*)%

*&'+*%.X)A+01AQ9&#,'0%*X&.X-'0*%0X1-'+&%.X&0#08%>)&'%+11X&+*'-A%#0%

*"'%5")-'Q$*+&/%*"&''Q9#>'0$#)0+-%$#>X-+7)0$%)?%!A('%:+%+*%*"'%LL<[%

[<Z4[--#+01'%a-+$"%Z'0*'&6

(a) 
!#>'3%R6R%$'1)09$

!#>'3%P6P%$'1)09$

C.D 
!#>'3%P6P%$'1)09$

C9D 
!#>'3%R6OT%$'1)09$

S9U 
!#>'3%P6I%$'1)09$

M6VV%'yR` V6PI%'yR` T6HP%'yR` N6TR%'yR`N6TR%'yRO

P6RR%'yRN P6RH%'yRN P6PI%'yRN
='0$#*A

!'>('&+*X&'

P6P`%'yRN P6IT%'yRN

NTR

PTRR%J>

R6RR P6TR'yRM

IRRR%J>

R6RR I6RR'yRMP6RR'yRM
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Biological Sciences
 ! Computational Protein Structure Prediction and Protein Design
E:3%=+,#9%F+J'&/%;0#,'&$#*A%)?%e+$"#08*)0 
:0*&'(#9%[--)1+7)03%PI%c#--#)0%^)X&$

!)%+1"#','%+%>)&'%1)>(-'*'%X09'&$*+09#08%)?%

.#)-)8#1+-%$A$*'>$%+09%")5%*"'A%)('&+*'/%5'%

>X$*%D&$*%X09'&$*+09%(&)*'#0$/%*"'%b5)&J")&$'d%

>)-'1X-'$%)?%+--%-#,#08%*"#08$6%<1#'07$*$_%

1)0,'07)0+-%>'*")9%)?%#9'07?A#08%

(&)*'#0%$*&X1*X&'f0X1-'+&%>+80'71%

&'$)0+01'%SLcKUf#$%'G('0$#,'%+09%

7>'Q1)0$X>#086%:0%+99#7)0/%X$#08%LcK%

*)%+0+-Ai'%-+&8'&%(&)*'#0$%&'-#'$%)0%

9'X*'&+7)0f*"+*%#$/%*"'%#01)&()&+7)0%

)?%*"'%$*+.-'%#$)*)('%9'X*'&#X>f+09%

1+&&#'$%5#*"%#*%*"'%&#$J%)?%-)$#08%$#80#D1+0*%

#0?)&>+7)0%+.)X*%*"'%(&)*'#0_$%$#9'Q

1"+#0%(&)*)0Q(&)*)0%9#$*+01'$6%

[%*'+>%-'9%.A%=+,#9%F+J'&%)?%*"'%;0#,'&$#*A%)?%e+$"#08*)0%#$%X$#08%*"'%F-X'%

Y'0'4E%$X('&1)>(X*'&%+*%[\Za%*)%?)1X$%)0%*"&''%+&'+$%)?%#0kX#&A3%PU%1)>(X708%(&)*'#0%$*&X1*X&'$%

?&)>%-#>#*'9%'G('&#>'0*+-%9+*+s%IU%9'$#80#08%(&)*'#0$%*)%.#09%78"*-A%*)%$('1#D1%&'8#)0$%)0%+%*+&8'*s%

+09%MU%9'$#80#08%0'5%'0iA>'%1+*+-A$*$6%;$#08%*"'$'%&'$)X&1'$/%*"'%*'+>%9','-)('9%+0%#*'&+7,'%

(&)*)1)-%*"+*%'0+.-'9%*"'>%*)%#01&'+$'%*"'%$#i'%&+08'%)?%+11'$$#.-'%(&)*'#0%$*&X1*X&'$%1)>(+&'9%*)%

*"'%1)0,'07)0+-%K)$'2+%(&)*)1)-6%!"'#&%0'5-A%9'$#80'9%>'*")9%+--)5'9%*"'>%*)%9'*'&>#0'%*"'%

$*&X1*X&'%)?%(&)*'#0$%#0%),'&%IRR%+>#0)%+1#9$f+%()*'07+--A%$#80#D1+0*%.&'+J*"&)X8"6%

!"'%*'+>%"+$%+-$)%9'$#80'9%(&)*'#0$%*"+*%.#09%5#*"%+09%0'X*&+-#i'%,#&X$'$/%+09%1+*+-A$*$%?)&%"A9&)8'0%

(&)9X17)0/%$)-+&%1+(*X&'/%+09%)*"'&%'0'&8AQ&'-+*'9%+((-#1+7)0$6
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SOLVING SCIENTIFIC CHALLENGES THROUGH SUPERCOMPUTING

Biological Sciences
 ! Gating Mechanisms of Membrane Proteins
E:3%F'0)#*%K)XG/%[&8)00'%L+7)0+-%\+.)&+*)&A%+09%!"'%;0#,'&$#*A%)?%Z"#1+8) 
:0*&'(#9%[--)1+7)03%MR%c#--#)0%^)X&$

:0%-#,#08%)&8+0#$>$/%(&)*'#0$%1)0*&)-%>+0A%.#)-)8#1+-%(&)1'$$'$%#0%*"'%1'--%>'>.&+0'/%&+08#08%?&)>%

*"'%(&)9X17)0%)?%.#)?X'-$%*)%1-'+0#08%X(%*)G#1%)&8+0#1%5+$*'6%\+&8'Q$1+-'%8+708%>)7)0$%*"+*%)11X&%

+*%+%&'-+7,'-A%$-)5%(+1'%+&'%'$$'07+-%?)&%*"'%?X017)0%)?%>+0A%#>()&*+0*%>'>.&+0'%(&)*'#0$/%$X1"%+$%

*&+0$()&*'&$%+09%1"+00'-$6%

n)-*+8'Q+17,+*'9%#)0%1"+00'-$%+&'%-#*'&+--A%'-'1*&#1%$5#*1"'$%*"+*%+&'%*X&0'9%b)0d%.A%+%1"+08'%#0%

*"'%1'--X-+&%()*'07+-6%e"'0%*")$'%1"+00'-$%>+-?X017)0/%*"'A%1+0%-'+9%*)%1+&9#+1%+&&"A*">#+%+09%

0'X&)-)8#1+-%+.0)&>+-#7'$6%

F'0)#*%K)XG/%?&)>%[&8)00'%L+7)0+-%\+.)&+*)&A%+09%*"'%;0#,'&$#*A%)?%Z"#1+8)/%#0%1)--+.)&+7)0%5#*"%

&'$'+&1"'&$%?&)>%*"'%;0#,'&$#*A%)?%:--#0)#$%+*%;&.+0+QZ"+>(+#80/%X$'9%"#8"Q('&?)&>+01'%1)>(X708%

)0%*"'%F-X'%Y'0'4E%$X('&1)>(X*'&%+*%*"'%[\Za%*)%.&'+J%0'5%8&)X09%#0%X09'&$*+09#08%")5%*"'$'%

>'>.&+0'%(&)*'#0$%5)&J6%

@G(-)#708%$*+*'Q)?Q*"'%+&*%9','-)(>'0*$%#0%>)-'1X-+&%9A0+>#1$%+09%(&)*'#0%>)9'-#08/%*"'%*'+>%

1)0$*&X1*'9%>)9'-$%)?%,)-*+8'Q8+*'9%()*+$$#X>%1"+00'-$f*"'%>)$*%&'+-#$71%&'(&'$'0*+7)0$%)?%

*"'$'%1"+00'-$%).*+#0'9%*)%9+*'f+09%&+0%$#>X-+7)0$%)0%*"'%F-X'%Y'0'4E6%!"'#&%1+-1X-+7)0$%"'-('9%

$1#'07$*$%X09'&$*+09%")5%*"'%8+708%>),'>'0*%5)&J$6%!"'#&%&'$'+&1"%&','+-'9%*"+*%*"'%'-'1*&#1%D'-9%

&'$()0$#.-'%?)&%,)-*+8'%+17,+7)0%5+$%#09''9%>)&'%#0*'0$'%*"+0%+*%)*"'&%'kX#,+-'0*%()$#7)0$%+1&)$$%

*"'%>'>.&+0'%?+&%+5+A%?&)>%*"'%(&)*'#06%

!"'%D09#08$%$#80+-%*"'%()$$#.#-#*A%)?%.'2'&Q9'$#80'9%*"'&+('X71%9&X8$%+$%5'--%+$%*"'%1)0$*&X17)0%

)?%+&7D1#+-%.#)>'>'71%0+0)Q$5#*1"'$6%!"'%*'+>_$%5)&J%#$%'G('1*'9%*)%$'*%*"'%$*+09+&9%?)&%?X&*"'&%

#0kX#&A%#0%*"#$%#>()&*+0*%+&'+6
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Biological Sciences
 ! Large-Scale Simulations of Cardiac Electrical Activity
E:3%j'm&'A%a)G/%Z)&0'--%;0#,'&$#*A 
:0*&'(#9%[--)1+7)03%IP/VRT/TRR%^)X&$

Z+*+$*&)("#1%&"A*">%9#$*X&.+01'$%)?%*"'%"'+&*%

+&'%+%-'+9#08%1+X$'%)?%9'+*"%#0%*"'%;0#*'9%

<*+*'$6%!&'+*>'0*%+09%(&','07)0%)?%1+&9#+1%

&"A*">%9#$)&9'&$%&'>+#0%9#C1X-*%.'1+X$'%

*"'%'-'1*&#1+-%$#80+-%*"+*%1)0*&)-$%*"'%"'+&*_$%

&"A*">%#$%9'*'&>#0'9%.A%1)>(-'G/%>X-7Q$1+-'%

.#)-)8#1+-%(&)1'$$'$6%^)5','&/%&'1'0*%+9,+01'$%#0%

'G('&#>'0*+-%*'1"0)-)8#'$%"+,'%+--)5'9%?)&%>)&'%

9'*+#-'9%1"+&+1*'&#i+7)0$%)?%0)&>+-%+09%+.0)&>+-%

1+&9#+1%'-'1*&#1+-%+17,#*A6

:0%5)&J%?X09'9%.A%*"'%L+7)0+-%:0$7*X*'$%)?%^'+-*"%

SL:^U/%&'$'+&1"'&$%+&'%X$#08%;6<6%='(+&*>'0*%

)?%@0'&8A%:LZ:!@%+--)1+7)0$%)0%*"'%[\Za_$%F-X'%

Y'0'4E%*)%&+(#9-A%*'$*%"A()*"'$'$%?)&%*"'%#0#7+7)0%

+09%>+#0*'0+01'%)?%&"A*">%9#$)&9'&$6%!"'$'%-+&8'Q$1+-'%1)>(X*'&%$#>X-+7)0$%&'(&'$'0*%+%(&)>#$#08%
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SOLVING SCIENTIFIC CHALLENGES THROUGH SUPERCOMPUTING

Biological Sciences 
 ! Sculpting Biological Membranes by Proteins
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Biological Sciences
 ! Simulation and Modeling of Membrane Interactions with 
Unstructured Proteins and Computational Designs of Membrane 
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SOLVING SCIENTIFIC CHALLENGES THROUGH SUPERCOMPUTING

Chemical Sciences
 ! Molecular Simulation of Complex Chemical Systems
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Chemical Sciences
 ! Molecular Simulations of Surfactant-Assisted  
Aqueous Foam Formations
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SOLVING SCIENTIFIC CHALLENGES THROUGH SUPERCOMPUTING

Chemical Sciences
 ! G/+*1(%&(-"&,&*9(!+/+*0
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Climate Research
 ! Climate-Science Computational End Station Development  
and Grand Challenge Team
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Climate Research
 ! Numerical Study of Multiscale Coupling in Low-Aspect,  
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Climate Research
 ! The Role of Eddies in the Meridional Overturning Circulation
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SOLVING SCIENTIFIC CHALLENGES THROUGH SUPERCOMPUTING

Combustion
 ! Massively Parallel Simulation of Combustion in Gas Turbines
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Computer Science
 ! Blue Gene/P Plan 9 Measurements on Large-Scale Systems
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Computer Science
 ! Performance Evaluation and Analysis Consortium End Station: 
Harnessing the Expertise of the Performance Community  
for Leadership Class Computing
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Engineering
 ! Fundamental Study of Shock/Turbulence Interaction
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Engineering
 ! Petascale Adaptive CFD for Anisotropic Flows
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Environmental Sciences
 ! Deterministic Simulations of Large Regional Earthquakes  
at Frequencies up to 2Hz
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Lattice Gauge Theory 
 ! Lattice QCD
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Materials Sciences
 ! Kinetics and Thermodynamics of Metal and Complex  
Hydride Nanoparticles
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Materials Sciences
 ! Large-Scale Condensed Matter and Fluid Dynamics Simulations: 
Understanding How Blood Flows in the Brain
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SOLVING SCIENTIFIC CHALLENGES THROUGH SUPERCOMPUTING

Materials Sciences
 ! Large-Scale Condensed Matter and Fluid Dynamics Simulations: 
Studying the Molecular Dynamics of Clay-Polymer 
Nanocomposites
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Materials Sciences
 ! Large-Scale Condensed Matter and Fluid Dynamics Simulations: 
Identifying Unstable Periodic Orbits in Navier-Stokes Equations
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SOLVING SCIENTIFIC CHALLENGES THROUGH SUPERCOMPUTING

Materials Sciences
 ! Linear Scale Electronic Structure Calculations  
for Nanostructures
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Materials Sciences
 ! Modeling the Rheological Properties of Concrete
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SOLVING SCIENTIFIC CHALLENGES THROUGH SUPERCOMPUTING

Nuclear Energy
 ! Predictions of Thermal Striping in Sodium-Cooled Reactors
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Nuclear Physics
 ! Computational Nuclear Structure
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Plasma Physics
 ! High-Resolution Global Simulation of Plasma Microturbulence 
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Plasma Physics
 ! Three-Dimensional Particle-in-Cell Simulations of Fast Ignition
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Climate Research
 ! Large-Scale Parameter Sweeps Procedures for Developing 
Condensed Aerosol Schemes for Climate Models
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Computational Fluid Dynamics/Aero-Acoustics 
 ! Using Large-Eddy Simulations to Create Quiet Wind Turbines
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High-Energy Physics
 ! Computation of Electron Cloud Diagnostics and Mitigation  
in the Main Injector
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Materials Sciences
 ! Modeling Nickel Fractures and Next-Generation Reactors
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OUTREACH AND EDUCATION
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a'.&X+&A%PRtPP%:LZ:!@%bY'x08%<*+&*'9d%e)&J$")(%"'-9%.A%*"'%
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*)%8#,'%0'5%(&)g'1*$%+%bgX>(%$*+&*d%.A%(&),#9#08%X$'&$%5#*"%+$$#$*'9%

"+09$Q)0%*&+#0#08%#0%()&708%+09%*X0#08%*"'#&%+((-#1+7)0$%)0%*"'%F-X'%

Y'0'4E%$X('&1)>(X*'&/%(-X$%+%1)>(-'*'%),'&,#'5%)?%[\Za%$'&,#1'$%

+09%&'$)X&1'$%+,+#-+.-'%*)%*"'>6%:0%+99#7)0/%*"'%5)&J$")(%?'+*X&'9%

+%$('1#+-%$'$$#)0%)0%*"'%@X&'J+%$A$*'>/%5"#1"%(&),#9'$%,#$X+-#i+7)0%

+09%9+*+%+0+-A71$%*)%*&+0$?)&>%9+*+%?&)>%*"'%F-X'%Y'0'4E%#0*)%X$'?X-%

J0)5-'98'6%@X&'J+%)m'&$%>)&'%*"+0%PPP%*'&+])($%)?%1)>(X*'&%()5'&%

+09%>)&'%*"+0%M6I%*'&+.A*'$%)?%K[c%ST}%)?%:0*&'(#9%K[cU6%

“Introduction to BG/P” Workshop Targeted at 
Non-INCITE Projects
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Ready, Set, “Leap to Petascale” Workshop
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INCITE Proposal Writing Webinar 
Provided Tips for Quality Proposals
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World-Class Computing Capability Highlighted at CSGF Conference
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World-Class 
Computation  
Enables  
Breakthrough 
Science and  
Engineering
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Blue Gene/P’s Capabilities Showcased at Argonne Open House
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“Performance Evaluation Using TAU” Workshop Aided BG/P Users
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Grace Hopper Conference Recognized Women’s Key Role  
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