
PARALLEL RUNTIME AND EXECUTION CONTROLLER
ICL’s Parallel Runtime and Execution Controller (PaRSEC) project is a generic framework for 
architecture-aware scheduling and management of microtasks on distributed, many-core, 
heterogeneous architectures. The PaRSEC environment also provides a runtime component for 
dynamically executing tasks on heterogeneous distributed systems along with a productivity 
toolbox and development framework that supports multiple domain-specific languages (DSLs) 
and extensions and tools for debugging, trace collection, and analysis.
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A GENERIC RUNTIME FOR DSL!
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ACCELERATING YOUR APPLICATION WITH PARSEC 
A;-1#$3+5#>$#B#5=1#$3+$&+:$"&;2<&;#I$&22-+,$2-01;-.=1#2$4#43;:$
&+2$E%K$&55#/#;&1-3+$13$532#$<-1"$%&'()*$-0$0-46/#$&+2$
6#;G3;4&+5#$63;1&./#$1"&+H0$13$-46/-5-1$2&1&$43?#4#+1@
A;-1#$:3=;$4&-+$532#$-+$*>$!#46/&1#2$*LL>$M3;1;&+>$%:1"3+>$#15@>$
:3=;$%&'()*$&66/-5&1-3+$-0$432=/&;>$&+2$:3=$5&+$&55#/#;&1#$5;-1-5&/$
;3=1-+#0$3+/:>$&+2$=0#$N6#+$O%>$P3HH30>$*=2&$#15@$&0$1"#$4&-+$
.32:$G3;$:3=;$1&0H0@$!"#$%&'()*$#530:01#4$534#0$<-1"$133/0$G3;$
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!"#$%&: FOSTERING AN OPEN RUNTIME 
ECO-SYSTEM FOR THE TASK-BASED SYSTEM 
PARSEC
!"-0$Q(M$%N()JG=+2#2$6;3R#51$0##H0$13$#01&./-0"$&+$36#+$
#530:01#4$&+2$G301#;$&$5344=+-1:$&;3=+2$1"#$%&'()*$6;3R#51@$A#$
&;#$&51-?#/:$0##H-+,$53//&.3;&13;0$&+2$53+1;-.=13;0$-+1#;#01#2$-+$
01##;-+,$1"#$G=1=;#$3G$%&'()*S0$2#?#/364#+1@

DOMAIN SPECIFIC LANGUAGES "DSL!#
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7!70$#+&./#$&$0#T=#+1-&/$2#05;-61-3+$3G$&66/-5&1-3+$2&1&$&+2$
1&0H0$2#6#+2#+5-#0$0-4-/&;$13$N6#+O%@$!&0H0$&;#$6;#0#+1#2$=0-+,$
&+$-+0#;1_1&0H$2-;#51-?#>$<-1"$&+$361-3+$13$2#5/&;#$1:6#2$
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"#1#;3,#+#3=0$2&1&0#10@$!!E$G#&1=;#0$1"#$N6#;&+2$5/&00$CG3;$
!&0H0F$&+2$!#;4-+&/$5/&00$C<"-5"$53++#510$N6#;&+20F@$U+$1"#$
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1"#+$=0#2$.:$%&'()*$13$1;&5H$2#6#+2#+5-#0$&+2$05"#2=/#$1&0H0$
&+2$2&1&$43?#4#+1@

*$*32#$=0-+,
-+0#;1$1&0H
-+1#;G&5#

%!E$
;#6;#0#+1&1-3+
3G$2&1&G/3<

(#;-&/$&9-+#
/3360>$-+$*

K0#;J2#G-+#2$7(8 7DE$
E#+#;&1-+,

7(8
*346-/#;

7&1&G/3<
;#6;#0#+1&1-3+

5346-/#;

D9-+#$532#
13$2&1&G/3<
1;&+0/&13;

QKOD$QN7)

E%K %WU

7XQDOU*$!D(P
(*W)7K8UQE

DK!NOD!U*$WDQ78UQE
$NM$*NOOKQU*D!UNQ

!"#$

!"#$%&

%&$&'(

41"2(567(83!"#$
%

&'"(!
%

&'"(!
%

&)"*!
%

'+"$
*% '*"',

%
&+",$

%
&,",'

%
&("*#

%
41"2(567(83

!

"!!

#!!

$!!

%!!

&!!!

93
2:
-2
.
1;

,3
6<9

=/
-#

&$
>

Alps
!"#$$%!"#$%

Alps
!"&'#%!"#$%

Alps
!"$()%!"#$% Frontier

("$)*%!"#$%

Summit
'"$+(%!"#$%

Leonardo
!"$()%!"#$%

Frontier
)"$&#%!"#$%

Frontier
#")$$%!"#$%

Frontier
&"$(,%!"#$% "#!!

""!!
"!!!
&%!!
&$!!
&#!!
&"!!
&!!!
%!!
$!!
#!!
"!!
!

93
2:
-2
.
1;

,3
6<9

=/
-#

&$
>

7?$"3.$

-./01234567289::65;734<2=3

%!#&

!"#$

!#'&
&''

('$
%)(

>96.=
-003?6<57
@AA

@(
.
3A
"-
A$
-/
)"
(-
;6
<$
3,

-;
0>

B7407C1D),
)"$&#%!"#$%

%DEB7407
)"$&#%!"#$%

%DEB7407FG;A
)"$&#%!"#$%

&+#

&+'
&"+!% '"&)% #"',% ,"#'% (",+% &+"!+%

%DEB7407FG;A
)*"'*)%!"#$%

!"!#$%!Reshaping Geostatistical Modeling and 
Prediction for Extreme-Scale Environmental 
Applications
A#$#B1#+2$1"#$5&6&.-/-1:$3G$06&5#J1-4#$,#301&1-01-5&/$432#/-+,$
=0-+,$&/,#.;&-5$&66;3B-4&1-3+0>$-//=01;&1-+,$&66/-5&1-3+J#B6#51#2$
&55=;&5:$<3;1":$3G$23=./#$6;#5-0-3+$G;34$4&R3;-1:$/3<J6;#5-0-3+$
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&66;3&5"$05&/#0$3+$?&;-3=0$0:01#40$&+2$/#?#;&,#0$1"#$M=R-10=$
DYZM[$+32#0$3G$M=,&H=$13$&5"-#?#$=6$13$\][$6#;G3;4&+5#$06##2=6$
&,&-+01$1"#$"-,"/:$361-4-V#2$2#+0#$*"3/#0H:$-46/#4#+1&1-3+@

!"!#$%!Boosting Earth System Model Outputs and 
Saving PetaBytes in Their Storage Using Exascale 
Climate Emulators
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.33010$5346=1&1-3+&/$#9-5-#+5:>$,;#&1/:$#+"&+5#0$1"#$&55=;&5:$3G$
5/-4&1#$#4=/&13;0>$&+2$6;3?-2#0$5;-1-5&/$-+0-,"10$G3;$=+2#;01&+2-+,$
5/-4&1#$5"&+,#$&+2$#B1;#4#$<#&1"#;$6&11#;+0@

!"!#$%!Toward Capturing Genetic Epistasis from 
Multivariate Genome-Wide Association Studies 
Using Mixed-Precision Kernel Ridge Regression
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%&'()*>$)B&05&/#$EAD($0-,+-G-5&+1/:$#+"&+5#0$P#;+#/$'-2,#$
'#,;#00-3+$CP''F>$&$5;-1-5&/$1#5"+-T=#$G3;$&+&/:V-+,$,#+#1-5$2&1&>$
&5"-#?-+,$&$6#;G3;4&+5#$-46;3?#4#+1$3G$G-?#$3;2#;0$3G$4&,+-1=2#$
3?#;$1"#$01&1#J3GJ1"#J&;1$*%KJ3+/:$')E)QU)>$1"#$5=;;#+1$/#&2-+,$
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