
!"#$$%&'(&')*(+,-.(./)&01'20"#&345-6-*&
7.-&84)9-45/9:;&#$$&'<<=4+694.()
!"#$%&'(%)*+),%-'./0)*1'&)!"1'-0)2"1'"()34564(

!""#$%&&'()*+*)'(,&$-./
#0'(102*+*)'(,

!""#$%&'()*+%,)*$-.')/&'01,"2*)*$1/)#'3%.%)4-+'5$6$.$1/
7)84%/-%'9%4:%#%;'<)*$1/)#'7)=14)*14;

9%4:%#%;>'0)#$?14/$)>'@A!

https://go.lbl.gov/sc21


!

!"#$%&'()*(+($,-
!"#$%&'($()*+*#,)%#)-./0($%*"(%(11,'*$%,1%*"(%1,..,2#)3%&+$*%+)0%&'($()*%4(45('$%,1%*"(%
6+3,0+%3',/&%+)0%-,..+5,'+*,'$7%

8+0#+ 9"4(0:%;,") <+-"+):%=-,**%<>%<+0():%?+) <,)+-"(+:%@,5 A3+):%
B+C D',$$4+):%6+/.%8>%8+'3',E(:%=*(E() 8,14(F':%B+*"#+$ ;+-G/(.#):%94#' H+4#.:%
?+4#+)%@,/$,):%A'#-" =*',"4+#(':%?+)#(. I+*('$:%H+*"('#)( J(.#-K%

B+$.'4%.%)4-+'8).'.2""14*%&'$/'")4*'=;'*+%'340$-0*5 6(7#8"9:';<=(>5-";CDEFA0FGHFA0I>')'
-1##)=14)*$6%'%??14*'1?'*81'@JAJ'5%")4*,%/*'1?'K/%4L;'14L)/$M)*$1/.'CN??$-%'1?'A-$%/-%')/&'*+%'
<)*$1/)#'<2-#%)4'A%-24$*;'!&,$/$.*4)*$1/I'4%."1/.$=#%'?14'*+%'"#)//$/L')/&'"4%")4)*$1/'1?')'-)")=#%'
%O).-)#% %-1.;.*%,>'$/-#2&$/L'.1?*8)4%>')""#$-)*$1/.>'+)4&8)4%>')&6)/-%&'.;.*%,'%/L$/%%4$/L')/&'
%)4#;'*%.*=%&'"#)*?14,.>'$/'.2""14*'1?'*+%'/)*$1/P.'%O).-)#% -1,"2*$/L'$,"%4)*$6%J

B+$.'4%.%)4-+'2.%&'4%.124-%.'1?'*+%'?0"9(:0*;3:5='@;A5$50=-!;B-95:"9C9-;6(7#8"9:';65:"5=;
D?3AB6E>')'@JAJ'5%")4*,%/*'1?'K/%4L;'N??$-%'1?'A-$%/-%'@.%4'Q)-$#$*;'1"%4)*%&'2/&%4'01/*4)-*'<1J'
5KF!0HGFHR0SDDGTD>').'8%##').'B+$.'4%.%)4-+'2.%&'4%.124-%.'1?'*+%'F0G;A91'5;H5015=$!9#;
6(7#8"9:';I0-9*9"@ )*'*+%'N):'3$&L%'<)*$1/)#'7)=14)*14;>'8+$-+'$.'.2""14*%&'=;'*+%'N??$-%'1?'
A-$%/-%'1?'*+%'@JAJ'5%")4*,%/*'1?'K/%4L;'2/&%4'01/*4)-*'<1J'5KF!0HRFHHN3GGEGRJ

!"#$%&'()*+$#'(,-./-0(1(23455(1(6478(9.:-;$*#(1(.<%==>#?#>@-A



"

.%+(/+%,012,0$*/233'0"2,0%$-
7"(8)"99-'."#'4(6)'(:4-:%)"68(.$&4(456
59;"#%6)#4)'&&%<5-"&);"#")6#&5.#5&%6
! "#$%&'()*+),-),
! .%$/,)*+$&/'0),*
! 1$,-*&$23),*$4#*-',&56/$+,
! 7/$%-*$4$38&'0,
! 984$+'0*:5/;*<=)=),

=&&%<5-"&)"(;)5(9&%;'.#">-%);"#")14:%1%(#?
! !"#$%&'"#$$%&'(#)&*++(,&*)%++*&+
! ()*%&'-.%'(/#$#(0*1%+
! +,-.*%&'234%(*5(/#$#

!"#$%&'()*+$#'(,-./-0(1(23455(1(6478(9.:-;$*#(1(.<%==>#?#>@-A

!"#$%

&'()*+,$ -.,/!01
23(456(7(8.9*:;

7"(8)"99-'."#'4(6)'(:4-:%)"68(.$&4(456

-$*;,+<)$3=$8$.



#

.%+(/+%,012,0$*/-4-,(+/,5($)-
@$%)A'&6#)%B"6."-%)686#%16)C'--)"99%"&)'()DEDF
! 6*&%+(,%&('*/%(3+(7&*83'7

! 6*&%+(#&%(7%$$3'7(+30,9%&(:3')9;/3'7(<"=()*&%+>

! ?%0*&@(,%&()*&%(3+(/&*,,3'7
! A#$%')@(3+('*$(30,&*13'7

G%%;)#4)&%;5.%).4115('."#'4().46#6)'()64A#C"&%
! B1%&9#,()*00;'3)#$3*'($*(.3/%(9#$%')@

! C%/;)%(0%0*&@(;+3'7(+0#99%&D(0*&%(5&%E;%'$(0%++#7%+

! ?3'3034%(+*5$8#&%(*1%&.%#/(
! =+%(+30,9%(0%++#73'7(,&*$*)*9+(:CF?G>

!"#$%&'()*+$#'(,-./-0(1(23455(1(6478(9.:-;$*#(1(.<%==>#?#>@-A.<%==>#?#>@-A



$

6()7"0$*/"%++7$0"2,0%$/%1(58(2)
>)&*)$0-*%/50),,*#'/)0&38*$00),,*$45&-)/?,*+)+5/8*('$*$*6352$3*%5'4&)/
@5++=4'0$&'54*',*!"#$%&'#'

L M,%)((0%*,%4+*-"%$()0$%*,%'(-(#E($
L M,%/)(C&(-*(0%4($$+3($
L M,%)((0%*,%3/+'+)*((%4($$+3(%,'0('#)3

L 9..%4(*+0+*+%&',E#0(0%5F%*"(%#)#*#+*,':%'+*"('%*"+)%$&.#*%5(*2(()%$()0('%+)0%'(-(#E('
L =/&&,'*(0%#)%"+'02+'(%*"',/3"%@?B9%N@(4,*(%?#'(-*%B(4,'F%9--($$O

>55;,*3';)*,-$/)#*+)+5/8A**,-$/)#*#$&$*,&/=0&=/),*:'&-*$,840-/545=,*$00),,

!"#$%&'()*+$#'(,-./-0(1(23455(1(6478(9.:-;$*#(1(.<%==>#?#>@-A

)&&4%..

,%..)L%'$&

&)*)'");#1)&

&)*)'");#1)&

!"#$%&'#'()*+(,#%%-.#

+/!$%&'#'(,#%%-.#

/%*814:
$/*%4?)-%

,%,14;

+1.*
0U@



%

9$(:-0)()/1-/;&%:-0)()/<(--2*(/=(5>%5+2$"(

!"#$%&'()*+$#'(,-./-0(1(23455(1(6478(9.:-;$*#(1(.<%==>#?#>@-A

 0

 5

 10

 15

 20

 25

256  B 1kiB 4kiB 16kiB 64kiB 256kiB 1MiB 4MiB

Ba
nd

w
id

th
 (G

iB
/s

)

Transfer Size

Summit: IBM POWER9, Dual-Rail EDR InfiniBand, IBM Spectrum MPI

GASNet-EX Put
MPI RMA Put
GASNet-EX Get
MPI RMA Get
MPI ISend/IRecv

 0

 2

 4

 6

 8

 10

 12

256  B 1kiB 4kiB 16kiB 64kiB 256kiB 1MiB 4MiB
Ba

nd
w

id
th

 (G
iB

/s
)

Transfer Size

Gomez: Haswell-EX, InfiniBand, MVAPICH2

GASNet-EX Put
MPI RMA Put
GASNet-EX Get
MPI RMA Get
MPI ISend/IRecv

 0
 1
 2
 3
 4
 5
 6
 7
 8
 9

 10

256  B 1kiB 4kiB 16kiB 64kiB 256kiB 1MiB 4MiB

Ba
nd

w
id

th
 (G

iB
/s

)

Transfer Size

Cori-II: Xeon Phi, Aries, Cray MPI

GASNet-EX Put
MPI RMA Put
GASNet-EX Get
MPI RMA Get
MPI ISend/IRecv

 0
 1
 2
 3
 4
 5
 6
 7
 8
 9

 10

256  B 1kiB 4kiB 16kiB 64kiB 256kiB 1MiB 4MiB

Ba
nd

w
id

th
 (G

iB
/s

)

Transfer Size

Cori-I: Haswell, Aries, Cray MPI

GASNet-EX Put
MPI RMA Put
GASNet-EX Get
MPI RMA Get
MPI ISend/IRecv

>7*?@*3$:9*+7(86A8++@6)(7@B*@956C,(7.?(9?(?9*,$D6

!
"#
$%
#&
'
'
(

V (UW'WA%/&XW3%-6
$.'GF.$&%&

V !##'1*+%4.')4%''''
DF.$&%&

!"#$%&%

!"#$%&%

!"#$%&%

!"#$%&%



&

!"#$%&'&'()*+",-(.$-"!++%*//"01$2*"1%(3%$44')3"4(+*-
7352$3*"##/),,*.%$0)

L 6',-($$($%4+F%'(+0%+)0%2'#*(%!"#$%&'!%()%*+!',1%4(4,'F
L D.,5+.%+00'($$%$&+-(%P%/)#,)%,1%+..%*"(%$"+'(0%$(34()*$

B$/&'&'54)#
L ,-./#-'0.1*+%$! *,%,5Q(-*$%#)%$"+'(0%4(4,'F%"+E(%+)%+11#)#*F%*,%+%&+'*#-/.+'%&',-($$
L AC&.#-#*.F%4+)+3(0%5F%*"(%&',3'+44('%*,%,&*#4#R(%1,'%.,-+.#*F
L S)%-,)E()*#,)+.%$"+'(0%4(4,'F:%&,#)*('$%0,%),*%()-,0(%+11#)#*F

!"#$%&'()*+$#'(,-./-0(1(23455(1(6478(9.:-;$*#(1(.<%==>#?#>@-A

!"#$%& !"#$%' !"#$%( !"#$%)

*+,-"./%
0/12/#.

03"+/4%
0/12/#.

*+,-"./%
0/12/#.

03"+/4%
0/12/#.

*+,-"./%
0/12/#.

03"+/4%
0/12/#.

*+,-"./%
0/12/#.

03"+/4%
0/12/#.

03"+/4%
0/12/#.

03"+/4%
0/12/#.

03"+/4%
0/12/#.

03"+/4%
0/12/#.5678"6%"44+/99%9:";/

!"#$%&&'( !"#$%&&') !"#$%&&'* !"#$%&&'+

!"#$%&'()')*"+



'

;8(/=?!./+%)('
H#&$3$3*'%/(I9*H#9(*//&%++(J,#)%

L =/&&,'*%3.,5+.%4(4,'F:%.(E('+3#)3%*"(%)(*2,'KT$%@?B9%-+&+5#.#*F
L ?#$*#)3/#$"%&'#E+*(%+)0%$"+'(0%4(4,'F
L =(&+'+*(%$F)-"',)#R+*#,)%1',4%0+*+%4,E(4()*

A#'7;#7%+($.#$(,&*13/%("<G2I(="6D(J3$#'3;0D(6.#,%9D(KLMD(6*NG&&#@(
O*&$&#'(:O*&$&#'(PMMQ>
A3H&#&3%+($.#$(,&*13/%("<G2I(R#H#'%&*(="6SSD(B,%'2R?T?D(6*NG&&#@(
6SSD(<9*H#9(G&&#@+D(FG2RD(?"UNC?G
J.3+(,&%+%'$#$3*'(3+(#H*;$(="6SSD(#(6SS(93H&#&@(/%1%9*,%/(#$(A#8&%')%(
V%&W%9%@(X#$3*'#9(A#H*&#$*&@

!"#$%&'()*+$#'(,-./-0(1(23455(1(6478(9.:-;$*#(1(.<%==>#?#>@-A



(

@A("7,0%$/+%)('B/.=<C
A3W%(?"UD(="6SS(;+%+(#(2"?F(0*/%9(*5(%Y%);$3*'D(8.%&%(#(53Y%/(';0H%&(
*5(,&*)%++%+(&;'($.%(+#0%(,&*7&#0
!"# $%!"&'()

*+,--..!"!#&'/
,0*# 11(234550(670$(2 11(*+,--..7%"89$4&'(11(4":5/
*+,--..;%77!47&'/
!6 &*+,--..7%"89$4&'(<<(='(,0*# 11(2>0"4?2 11(4":5/
*+,--..6!"%5!@4&'/

A

!"#$%&'()*+$#'(,-./-0(1(23455(1(6478(9.:-;$*#(1(.<%==>#?#>@-A

!"#$"%&'()%")

*%""+,"

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

!"#$"%&'-./

!"#$%



)*

?'%D2'/3%0$,(5-
<9*H#9(,*3'$%&+(#&%(;+%/($*()&%#$%(9*73)#99@(+.#&%/(H;$(,.@+3)#99@(
/3+$&3H;$%/(/#$#(+$&;)$;&%+
"#&#0%$%&34%/(H@($.%($@,%(*5(*HZ%)$(3$(,*3'$+($*D(#+(83$.(#(6SS(:&#8>(
,*3'$%&I(%[7[(!"#$%"&'()*+#,$"-.

!"#$%&'()*+$#'(,-./-0(1(23455(1(6478(9.:-;$*#(1(.<%==>#?#>@-A

!"#$%&&'( !"#$%&&') !"#$%&&'* !"#$%&&'+

,-*.%-(
%//"'00(01%2'

!"#$%&'
)')*"+

!"#$
%"#

!"#&
%"#

!"#'
%"

("# ("# ("#



))

?'%D2'/1-/52&/3%0$,(5-/2$)/2>>0$0,4
J.%(#553'3$@(3/%'$353%+($.%(,&*)%++($.#$()&%#$%/($.%(*HZ%)$

<9*H#9(,*3'$%&()#&&3%+(H*$.(#'(#//&%++(#'/($.%(#553'3$@(5*&($.%(/#$#

C#8(6SS(,*3'$%&+()#'(H%(;+%/(*'(#(,&*)%++($*(&%5%&($*(*HZ%)$+(3'($.%(
79*H#9(#//&%++(+,#)%($.#$(.#1%(#553'3$@($*($.#$(,&*)%++

!"#$%&'()*+$#'(,-./-0(1(23455(1(6478(9.:-;$*#(1(.<%==>#?#>@-A

!"#$%&&'( !"#$%&&') !"#$%&&'* !"#$%&&'+

,-*.%-(
%//"'00(01%2'

!"#$%&'
)')*"+

!"#$
%"#

!"#&
%"#

!"#'
%"

)"#

("#

)"#

("#

)"#

("#



)!

E%&/)%(-/F=GHH/)('01(5/,8(/=?!./+%)('I
KHLMM)56%6)")NL419'-%&OP&%%0Q)-'>&"&8)"99&4".$
V ="6SS(9%1%&#7%+(6SS(+$#'/#&/+D
'%%/+(*'9@(#(+$#'/#&/(6SS()*0,39%&

3%-'%6)4()I*JG%#ORS)A4&)-4CO4:%&$%";).4115('."#'4(
V T553)3%'$9@(;$3934%+('%$8*&W(.#&/8#&%D(3')9;/3'7(CF?G
V "&*13/%+(G)$31%(?%++#7%+(*'(8.3).(0*&%(="6SS(C"6+(#&%(H;39$
V T'#H9%+(,*&$#H393$@(:9#,$*,+($*(+;,%&)*0,;$%&+>

2%6'<(%;)A4&)'(#%&49%&">'-'#8
V 2#0%(,&*)%++(0*/%9(#+(?"UD(%'#H93'7(.@H&3/(#,,93)#$3*'+
V B,%'?"(#'/(6=FG()#'(H%(03Y%/(83$.(="6SS(#+(3'(?"USK

!"#$%&'()*+$#'(,-./-0(1(23455(1(6478(9.:-;$*#(1(.<%==>#?#>@-A

P&%%0Q)-'>&"&8)"99&4".$



)"

6<!/3(5>%5+2$"(B/?!.J(,:@K/1-/<=L:M
J.&%%(/355%&%'$(?"U
30,9%0%'$#$3*'+

J8*(/3+$3')$('%$8*&W
.#&/8#&%($@,%+

B'($.%+%(5*;&(+@+$%0+
$.%(,%&5*&0#')%(*5
<G2X%$NTK(0%%$+(*&
%Y)%%/+(?"U(C?GI

L UV5F*(%6/*%.+*()-F%WX%*,%YYX%5(**('
L UV5F*(%D(*%.+*()-F%YX%*,%ZYX%5(**('
L <(**('%1.,,0%5+)02#0*"%(11#-#()-F:%*F&#-+..F%$+*/'+*#)3%+*%[%,'%\%*"(%*'+)$1('%$#R(%

N)(C*%$.#0(O

!"#$%&'()*+$#'(,-./-0(1(23455(1(6478(9.:-;$*#(1(.<%==>#?#>@-A

 0

 0.5

 1

 1.5

 2

 2.5

 3

 3.5

 4

 4.5

Cori-I Cori-II Summit Gomez

R
M

A 
O

pe
ra

tio
n 

La
te

nc
y 

(µ
s)

MPI RMA Get
GASNet-EX Get
MPI RMA Put
GASNet-EX Put

E?).9$6#"!6F4$3(9*+76G(9$7:.6C+7$?(9?(?9*,$D

!
"
#
$
%&'
%(
"
"
!

'()*&+",-./&#01+#.2/34.5!6789:96.;<%.5!67:9=969....>?@./&#01+#.2/34.@<+&1.>?@.A&<BC4;/D#.5!678979
E3/.43/&.%&+;$1#.#&&.F;<G0;G&#.;<%.H34I$1&/#.23/.?;/;11&1.H34I0+$<G.JFH?HK78L9..!""#$%&&'()*(+,&-.*/0122&324526
>3/&./&B&<+./&#01+#.3<.)044$+.C&/&./&I1;B&.+C&.I;I&/M#./&#01+#.2/34.+C&.31%&/.)044$+%&59.

https://doi.org/10.25344/S4QP4W


)#

F=GHH/%$/,%3/%>/?!.J(,

!"#$%&'()*+$#'(,-./-0(1(23455(1(6478(9.:-;$*#(1(.<%==>#?#>@-A

312/&F*4$"'U2*'7)*%/-;'C#18%4'$.'=%**%4I Q#11&'U2*'9)/&8$&*+'C+$L+%4'$.'=%**%4I

KO"%4$,%/*.'1/'<K3A0'014$Y
! 04);'Z0[H'.;.*%,

B81'"41-%..14'")4*$*$1/.Y'
! W/*%#'S).8%##'CG'O'D\'-14%.'"%4'/1&%I
! W/*%#']<7'CD'O'\^'-14%.'"%4'/1&%I

!"#"$%&''(%#()$&*$+&,-$."/0(''$12##3/455)&-6&,75896:;<==5>=?@@.A

https://doi.org/10.25344/S4V88H


)$

N82,/)%(-/F=GHH/%>>(5I

!"#$%&'($()"*+,&-./('
V 37*I(

V <%$\,;$($*(#(&%0*$%(9*)#$3*'(3'(#'*$.%&(#//&%++(+,#)%
V A*8(*1%&.%#/D(4%&*N)*,@D(*'%N+3/%/()*00;'3)#$3*'[(

V 3HL?)3%14#%)H&4.%;5&%)L"--I(
V ?*1%+()*0,;$#$3*'($*($.%(/#$#

0,"/1$*2'/$%/23,"*4('*2,'4('5-$%,
V G99()*00;'3)#$3*'(3+(+@'$#)$3)#99@(%Y,93)3$
V G99()*00;'3)#$3*'(3+(#+@').&*'*;+I(5;$;&%+(#'/(,&*03+%+
V 2)#9#H9%(/#$#(+$&;)$;&%+($.#$(#1*3/(;''%)%++#&@(&%,93)#$3*'

!"#$%&'()*+$#'(,-./-0(1(23455(1(6478(9.:-;$*#(1(.<%==>#?#>@-A



)%

!/5)26%()(7/"2(447)'2$&'()"89:!;

6#*7,4-)389*-33*%(55)$/%-8/($*(2,'-8/($"*-',*"23/8:2&-",7*
V =('#'"#% *,%&#$3*'
V T"'# 5*&()*0,9%$3*'(
G(5;$;&%(.*9/+(#(1#9;%(#'/(#(+$#$%I(&%#/@\'*$N&%#/@

!"#$%&'()*+$#'(,-./-0(1(23455(1(6478(9.:-;$*#(1(.<%==>#?#>@-A

!"#$%"&'()*/0(.1!'()21314445
!"#"$%&'(#)*!+*,*$-%#.-/#$+01*
!!"#$%&'()&*"+,%-...
/0(1(213162423'#785

T"'#)&%#5&(6)#$%)&%65-#)C$%()
#$%)&<%# .419-%#%6

G(5;$;&%(.*9/+(#(1#9;%(#'/(#(+$#$%I(&%#/@\'*$ &%#/@

nic

cpu

nic

cpu

!"#

!"#

!"
#$
%&

'$
()
#*
%

cpu



)&

6(+%,(/35%"()75(/"2''/O6=GP
TY%);$%(#(5;')$3*'(*'(#'*$.%&(,&*)%++D(+%'/3'7(#&7;0%'$+(#'/(&%$;&'3'7(#'(
*,$3*'#9(&%+;9$(

!"S)#*#+*,'%#)Q(-*$%*"(%@6]%*,%*"(%+#$(%+'&',-($$%
#"!+'3(*%&',-($$%(C(-/*($%6"&%7BCD(%7BE' +*%$,4(%.+*('%*#4(%0(*('4#)(0%+*%*"(%*+'3(*
$"@($/.*%5(-,4($%+E+#.+5.(%*,%*"(%#)#*#+*,'%E#+%*"(%1/*/'(

?#'@(C"6+()#'(H%(#)$31%(+30;9$#'%*;+9@D(.3/3'7(9#$%')@

!"#$%&'()*+$#'(,-./-0(1(23455(1(6478(9.:-;$*#(1(.<%==>#?#>@-A

"/45566$/4.#3$-%#7*
!(7*3$-+7*3$-80*

! ! !

RB%.5#%)!(.3$-+7*3$-80
4()9&4.%66)#"&<%#

! ! !

+,

!

0*+*1#

"

2#%*3+(-4-&3-53#(
4&-(-(0*+*1#

#

61!7#%%(
8&"&+&-+!19

61!7#%%(
8+-1.#+9



)'

G%+30'0$*/2$)/57$$0$*/2/F=GHH/35%*52+
="6SS(,&*13/%+($**9+(5*&(%#+%N*5N;+%
6*0,39%&(8&#,,%&I
$ upcxx -g hello-world.cpp -o hello-world.exe

L S)E,K($%+%),'4+.%5+-K()0%]^^%-,4&#.('%2#*"%*"(%+&&',&'#+*(%+'3/4()*$%N–I_-L (*-O>

L I(%+.$,%&',E#0(%,*"('%4(-"+)#$4$%1,'%-,4&#.#)3%
L *+,--F$4#%
L ]B+K( &+-K+3(

A#;').(8&#,,%&I
$ upcxx-run -np 4 ./hello-world.exe

L 9'3/4()*$%$#4#.+'%*,%,*"('%1+4#.#+'%*,,.$
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$ module use /projects/CSC250STPM17/modulefiles

$ module load upcxx

FGH.@D,*@5/'
$ module load upcxx

I>@CD,*.=++'&
$ module use $WORLDWORK/csc296/summit/modulefiles

$ module load upcxx
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Hello world from process 0 out of 4 processes
Hello world from process 2 out of 4 processes
Hello world from process 3 out of 4 processes
Hello world from process 1 out of 4 processes
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! J5#=3)*'4K5*K5/*FGH.@*@5/'M*I>@C*.=++'&*$4#*">@C*E-)&$
! 95:435$#*3'4;,*&5*'4,&$33*NB@OO*

! 4$&'()38*5/*:R950;)/*054&$'4)/*54*85=/*5:4*,8,&)+
I40)*85=*-$()*,)&*=%*85=/*)4('/54+)4&*$4#*05%')#*&-)*&=&5/'$3*+$&)/'$3,A

elvis@cori07:~> cd 2021-11/exercises/
elvis@cori07:~/2021-11/exercises> make run-ex0
[...full path...]/bin/upcxx ex0.cpp  -o ex0
[...full path...]/bin/upcxx-run -n 4 ./ex0
Hello world from process 2 out of 4 processes
Hello world from process 0 out of 4 processes
Hello world from process 3 out of 4 processes
Hello world from process 1 out of 4 processes
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• UPC++ leverages GASNet-EX support 
for GPUDirect RDMA (GDR) to 
communicate to/from GPU memory 
without staging through host memory.
• Large xfers: 2x better bandwidth
• Small xfers: 11x to 17x better latency 

and up to 65x better bandwidth
• Get operations to/from GPU memory 

perform as well as for host memory.

Microbenchmarks of upcxx::copy on OLCF Summit

All results were collecting using the version of the cuda_benchmark test that appears in the 2021.9.0 release.
This test was run between two nodes of OLCF Summit, over its EDR InfiniBand network.
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Visualization of Prototype Simulation
Run headless and visualize 
afterwards using Paraview

Spread of infection from 
single focal point

Very small 2D area without 
branching structures
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