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¥! "[#&75)%&6>*(-.&;PT&(-&0AA><(-)&*()*><+2><A0<15-?>&(-4><?0-->?4C&D*>&;PT&RDU&
%(4>&57<>5.8&0AA><%&WVV+]62%&P1-(+;54*&(-4><?0-->?4&E*(7>&"[#&?3<<>-478&0AA><%&32&
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¥! ;PT&0AA><%&K-4>7&v!\&634&"[#&.0> %&-04C&',//&57%0&*5%&K-4>7&v!\C&

=0)>'24'2?; )@3-)A6*6B;)C%--#2&)DEC)F3-G<3,4)
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"[#&E>6&%(4>%&0-78&7(%4&4*>&.545&4<5-%A><&2<(?(-)&fWcg&A0<&4*>&"[#&]0B/703.&9d#:&<>)(0-C&
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<>)(0-G&5-.&6>4E>>-&.(AA><>-4&"[#&<>)(0-%&fWXgC&

D*>&034603-.&.545&4<5-%A><&(%&5))<>)54>.&5?<0%%&1374(27>&"15I0-&%><B(?>%&%3?*&5%&"15I0-&
,/UG&"15I0-&#^G&>4?CG&5-.&4*>-&?*5<)>.&54&4*>&034603-.&.545&4<5-%A><&<54>C&D*(%&?*5<)>&
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P-&4*>&;PT&L<05.E>77&%8%4>1G&4*>&%40<8&(%&%01>E*54&.(AA><>-4C&D*>&/ 75%%&T&<>%374%&(-&D567>&
c&%*0E&4*54&4*>&;PT&L<05.E>77&%8%4>1&E(4*&5&WVV+]62%&->4E0<@&2><A0<1%&F3(4>&E>77C&Q0<&
%01>&6>-?*15<@%G&%3?*&5%&QDCT&5-.&K#CTG&;PT&2><A0<1%&6>44><&4*5-&',//C&Q0<&04*><%G&%3?*&
5%&,; CT&5-.&\d CTG&4*>&<>B><%>&(%&4<3>C&K4&%*037.&6>&-04>.&4*54&0A&4*>&4E0&;PT&70?54(0-%&
5B5(7567>&A0<&4>%4(-)G&4*>&RDU&%(4>&0AA><%&<>%03<?>%&E(4*&5&WVV+]62%&P1-(+;54*&(-4><?0-->?4C&
D*>&!;L&/75%%&T&2><A0<15-?>&0-&;PT&RDU&L<05.E>77&-0.>%&5<>&?70%><&40&2><A0<15-?>&0-&

&
%+=,&$_F$#'+,*)<$-;)B$/>$!ET$?,+BB$?$/)$T0/+Ac&,,G$

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

/012034++00
!(1'56"770

#15"8

/01209:.0
&;<=>?7'(@"0
A!(1'56"77B0

C#8D'#$"8
34++0DC&"0

A8"$B
9:.0DC&"0

A8"$B
ED<+ => = = FG<GG HI<=;
ED<+ JK = = KJ<KJ >=<=G
ED<+ G> J J GJ<F= ;=<K=
ED<+ >; G J =L<>> JJ<LJ
ED<+ =J= K ; F<FH =H<>G
ED<+ JK> =I F ;<FL =I<F>
ED<+ ;F; =F => J<>I JK<K;
ED<+ =IJ; GL GJ =<KF =L<=;
$@<+ => = = JI<>J J=<LG
$@<+ GJ J = L<GJ H<L=
$@<+ >; G J ;<GL ><FL
$@<+ =JF K ; J<GJ G<LJ
$@<+ JK> =I F =<;K J<L=
$@<+ K=J =H => =<IK =<L;
$@<+ =IJ; GL GJ =<IF =<>H
"M<+ => = = K<K; ><==
"M<+ GJ J = J<LL G<IH
"M<+ >; G J =<GF =<KL
"M<+ =JF K ; I<>H I<F;
"M<+ JK> =I F I<GF I<;G
"M<+ K=J =H => I<JJ I<J=
"M<+ =IJ; GL GJ I<=G I<==
2D<+ => = = =L<FI =><K;
2D<+ GJ J = H<;K ==<JH
2D<+ >; G J K<GK H<F=
2D<+ =JF K ; G<I= =H<IH
2D<+ JK> =I F =<LH =J<JF
2D<+ K=J =H => I<HJ ;<JL
2D<+ =IJ; GL GJ I<F> G<I>
C8<+ => = = =<G; =<JJ
C8<+ GJ J = I<LJ I<LL
C8<+ >; G J I<;L I<H>
C8<+ =JF K ; I<G= =<;F
C8<+ JK> =I F I<=L I<>K
C8<+ K=J =H => I<=; =<IJ
C8<+ =IJ; GL GJ I<=H =<HG
7N<+ => = = KI<== ;><FJ
7N<+ GJ J = JL<IL GJ<>>
7N<+ >; G J =;<IF =F<>I
7N<+ =JF K ; F<I> J;<;;
7N<+ JK> =I F G<L; J><=H
7N<+ K=J =H => =<HG GL<J>
7N<+ =IJ; GL GJ =<JI KI<F=
&@<+ => = = ><LK ;<G=
&@<+ GJ J = G<JI ;<=H
&@<+ >; G J =<;H J<IF
&@<+ =JF K ; I<LH =<;>
&@<+ JK> =I F I<;K I<LF
&@<+ K=J =H => I<JJ I<>L
&@<+ =IJ; GL GJ I<=G I<GH
8M<+ => = = ==;<=I L=<G;
8M<+ JK = = >;<F; >J<JG
8M<+ G> J J GF<H= ;F<JF
8M<+ >; G J =L<HJ JG<GF
8M<+ =J= K ; H<;G GI<>=
8M<+ JK> =I F ;<HG ;L<;L
8M<+ ;F; =F => J<F= ;F<G>
8M<+ =IJ; GL GJ J<IJ G=<=F
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0123145**1
4'+6"771

#28"+

012319:/1
$;<=>7'(?"1
@4'+"6"77A1

B#+C'#$"+
45**11CB&"1

@+"$A
45**13D771

$2+C1
9:/1CB&"1

@+"$A
9:/1E("?2#1
$2&FDC"1$2+C

9:/1G2H1
$2&FDC"1$2+C1

9I45,9JJ /!.K LMK; ;N OP KKQ= RL;<;= KKS= ROP<=S RQS<Q=
9I45,9JJ /!.K KM;= =Q LL; LLPP RLO<MN LNP; RQS<KK R=N<NK
5**E ,ITL LKM O P LKM RM<MS LPN RM<O; RM<Q;
5**E1 ,ITL K;M LM L; QO RM<LM L;M RM<=P RL<M;
5,UE /!.K LSQ S LL L=KP RK<;; KKQQ RLL<MK RLN<KQ
VW*2(" /!.L LLPQ ;S QQ LMQL RP<PK LLM; RNK<KM RN=<PQ
#D:TV /!.K LPMM PL SO OKS RO<O= LNMK RO;<QQ RQO<=M
EF"#VE9X *%'##"7NSO ;= K N ;POS RL<;L PQ;Q RLM<L; RLK<KM
EF"#VE9X *%'##"7NSO L;; Q = LKO;P RLL<LP KMPPL RPN<;; R==<NS
EF"#VE9X *%'##"7NSO K== LK LQ LMLS; RL=<LQ KNMLN RLQK<PN RLSO<=P
!"#$%&'"(# )*+,-. )/*0,*- )1+.,2+

)-/-,**
)32.,0*

4(#56$#78&9:;&(<"#&="(#&>3?@&"A&"BC876$B8&="(#D
4(#56$#78&9:;&<E7C%7$(5BF&="(#&>*?@&"A&G;CF"H&="(#D

&
%+=,&$6F$#'+,*)<$-;)B$/>$!ET$?,+BB$J$/)$#O8,+O&G$

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

/012034++0
.)56')"0

#17"8

/01209:.0
$;<=>?6'(@"0

A.)56')"B0
C#8D'#$"8

34++0DC&"0
A8"$B

34++02E660
$18D

9:.0DC&"0
A8"$B

9:.0
F("@1#0

$1&GED"00
$18D0

HD<I J;K L > LM<>N OP<=K =QK<LN O=<PP
HD<I =PJQ JK JM JP<;J OP<=; MJ<P> OJ<JL
$@<I J;K L > NQ<N OP<PL K=Q<J OQ<=>
$@<I ;=J =N =; =L<JQ OP<PK K;P<;> O><JM
$@<I =PJQ JK JM =N<;= OP<=P L=M<JJ O=L<LN
"G<I J;K L > Q<>J OP<P= Q<MN OP<PN
"G<I ;=J =N =; J<QQ OP<P= J<QK OP<PN
"G<I =PJQ JK JM =<JQ OP<P= =<=M OP<PN
2D<I J;K L > JL<Q= OP<P; ;JK<P> ON<;>
2D<I ;=J =N =; =Q<>Q OP<P; NQM<JK OQ<Q;
2D<I =PJQ JK JM ><P; OP<PK JQN<PK O;<MM
C8<I J;K L > J<KQ OP<P= L=<; OP<QM
C8<I ;=J =N =; =<Q; OP<P= Q><J> OP<KJ
C8<I =PJQ JK JM P<>Q OP<P= QQ<LJ O=<=P
6E<I J;K L > ;L<;> OP<== =J=<K OP<>N
6E<I ;=J =N =; NJ<NL OP<=J =PK<LM O=<NK
6E<I =PJQ JK JM =L<=L OP<=N MM<N OJ<Q;
&@<I J;K L > ><=> OP<PJ NM<MM OP<JL
&@<I ;=J =N =; N<NK OP<P= =;<;K OP<JP
&@<I =PJQ JK JM =<>J OP<P= =K<QQ OP<Q=
8G<I J;K L > =P=<;J OP<JP J==<Q> O=<QQ
8G<I =PJQ JK JM JP<NJ OP<=; =LJ<PJ OQ<JQ
!"#$%&'"(# 0 )*+,- ).-+/0
1(#23$#45&678&(9"#&:"(#&;<-=&">&"?@543$?5&:"(#A )*0+B/
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W&(-%45-?>H&

!0&d2A<0-4H&&&&&&&&paa^C_^&! &WU&10-4*%&t&pWWGaUUC^j&

;5<4(57&d2A<0-4H&p_GjaV&l&pbcbCWb&! &WU&10-4*%&t&pWWG^caCjX&

"77&d2A<0-4H&&&&&&&&pWWGW_U&

[(4*&Wbb&(-%45-?>%&A0<&W&8>5<&"77&d2A<0-4G&4*>&?0%4&(%&pWGjV_GXXXC&

¥! /0%4&A0<&7>5%(-)&(-%45-?>%&A<01&4*>&d#&[>%4&9P<>)0-:&<>)(0-H&

W&(-%45-?>H&

!0&d2A<0-4H&&&&&&pc^_CXb&! &WU&10-4*%&t&pXGX^VCVX&

;5<4(57&d2A<0-4H&pbGU^W&l&p^_UC_a&! &WU&10-4*%&t&pXGbjUCVX&&

"77&d2A<0-4H&&&&&&pXGUa&̂

[(4*&Wbb&(-%45-?>%&A0<&W&8>5<&"77&d2A<0-4G&4*>&?0%4&(%&pWGWabGWaUC&

?/B1$>/0$5$>0/)12&)A$0;))*)< $
K-&4*>&4>%4&>-B(<0-1>-4G&5-&<bCWjM75<)>&0-+.>15-.&(-%45-?>&9,_+UjXjBb&m&UC^&]'IG&E(4*&^U&
?0<>%&5-.&bXX&](L&0A&1>10<8&5-.&U_+]62%&(-4><?0-->?4:&(%&3%>.&5%&5&A<0-4+>-.C&#3?*&5-&
(-%45-?>&E(77&?0%4&pbCU_j&2><&*03<&(-&4*>&d#&[>%4&9P<>)0-:&<>)(0-C&&
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?/B1$>/0$B1/0+<&$B.+'&$
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677#24'")1 R)L)S;,N'<'&.) C32;'4#-,&'32; )
D*(%&%>?4(0-&.0?31>-4%&4*>&%43.8$%&>M2><(>-?>%G&6>%(.>%&2><A0<15-?>&5-.&?0%4G&(-&3%(-)&
"[#&5-.&;PTC&&

8))*+2%0?6-3%"*200
"[#& ` &"??03-4%&A0<&',//&%45AA&E*0&25<4(?(254>.&(-&4*>&4>%4(-)&E><>&?<>54>.&68&5-&',//&
%45AA&1>16><&E*0&*5%&6>>-&5?4(-)&5%&5&%3220<4&%45AA&A0<&/##Pe,R//$%&"[#&?703.&3%5)>C&D*>&
##'&2367(?&@>8&0A&>5?*&3%><&E5%&?02(>.&A<01&5&;7>(5.>%&A<0-4+>-.&-0.>&9;Q, :&40&"[#&40&
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?0%4G&4*><>&(%&<>)375<&%?*>.37>.&.0E-4(1>&A0<&/(2,&FC@$S>%45<4(-)&(4&?5-&6>&.0->&4*<03)*&5&
E>6&?0-4<07&(-4><A5?>H&*442%Hee)21?>236E>6C5E%C-5%5C)0Be&3%(-)&5&3%><-51>&5-.&
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70)(-&-0.>&*5%&W&?0<>&5-.&U_j&R(L&0A&1>10<8C&P-&RDUG&4*>&A<>>&70)(-&-0.>&*5%&W&?0<>&5-.&U&
](L&0A&1>10<8C&P4*><&75<)><&70)(-&-0.>%&E(77&?0%4&10->8&40&2<>B>-4&563%>C&K-&4*>&>B>-4&4*54&
15-8&3%><%&3-.><&5&15-5)>1>-4&5??03-4&->>.&5&75<)>&70)(-&-0.>G&;PT&158&6>&567>&40&0AA><&
(4&A0<&A<>>&fUUgC&&

/0-->?4(0-&40&>(4*><&5-&"[#&A<0-4+>-.&0<&5&;PT&70)(-&-0.>&A<01&5&3%><$%&.>%@402&0<&5&
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E*><>&4*>&%%*&E037.&*5-)G&634&-0&(%%3>&40&4*>&RDW&A<>>+70)(-&-0.>C&K4&E5%&<>%07B>.&E(4*(-&5&
A>E&.58%&68&YA0<?(-)&4*>&RDd&40&W_VV&0-&;PT$%&327(-@%&40&15@>&%3<>&4*54&5-84*(-)&7>5B(-)&
;PT$%&->4E0<@&*5%&5&15M&RDd&0A&W_VVZC&#(1(75<78G&;PT&%45AA&<>%07B>.&5-04*><&(%%3>&E(4*&
%?2&6>4E>>-&03<&;Q, &40&4*>&RDU&70)(-&-0.>&68&5.=3%4(-)&%01>&->4E0<@&%>44(-)%C&

R"&-4'4%-10
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e*01>&5-.&e-065?@32&3%(-)&,L#&B0731>%&5<>&%>4&32&68&5-&',//&%45AA&A0<&4*(%&%43.8C&#40<5)>&
?0%4&(%&65%>.&0-&4*>&%(I>&0A&A(7>%8%4>1&5770?54>.&A0<&',//G&-04&4*>&5103-4&5?435778&3%>.C&K-&
2<0.3?4(0-G&*03<78&3%5)>&A0<&>5?*&3%><&E(77&6>&<>?0<.>.&5-.&4*54&?5-&6>&3%>.&40&5770?54>&4*>&
0B><577&%40<5)>&?0%4%&(A&->?>%%5<8C &

;PT&̀ &;PT&0AA><%&!"#&%40<5)>&0-&RDW&5-.&\3%4<>&0-&RDUC&#40<5)>&(%&?*5<)>.&pVCWV&2><&]L&
2><&10-4*C&k0731>&.(%?03-4&(%&5B5(7567>&fUUgC&;PT&?5-&57%0&2<0B(.>&?3%401(I>.&75<)>&
A(7>%8%4>1%&(A&->>.>.C&
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IntelKNL 1.3GHz Intel Xeon Phi         256       112GB  

¥! "74*03)*&;PT&5.B><4(%>.&5&2><+?0<>&?*5<)>&A0<&577&2<0?>%%0<&482>%&>M?>24&A0<&'^V]G&
03<&544>124&40&<>F3>%4&A>E><&?0<>%&4*5-&15M(131&2><&-0.>&A5(7>.&A0<&1374(+-0.> &
=06%C&Q0<&>M5127>G&A0<&4*>&,-I0&Waj&4>%4&?5%>G&E>&4<(>.&40&<>F3>%4&Wb&?0<>%&034&0A&4*>&
UX+?0<>&L<05.E>77&-0.>%&5-.&)04&5-&><<0<C&D*(%&*5%&6>>-&?0-A(<1>.&E(4*&;PT&
%3220<4&5%&4*>&(-4>-.>.&6>*5B(0<C&&

#PBS Ðl n odes=14:ppn=14  
 
qsub error:  
ERROR: 
* ERROR: Multinode jobs in B30 must be ppn=28 (full node)  

¥! Q0<&W+-0.>&=06%G&E>&B><(A(>.&4*54&<>F3>%4(-)&A>E><&?0<>%&4*5-&4*>&15M(131&(-&5&
-0.>&(%&5770E>.&5-.&?*5<)(-)&(%&65%>.&0-&4*>&-316><&0A&?0<>%&<>F3>%4>.C&

B34-0*50I-%%"2#0%$-0`-4*+6)-40
"[#& ` &K4&(%&.(AA(?374&40&)>4&4*>&->E&#@875@>&(-%45-?>%&E(4*034&258(-)&4*>&0-+.>15-.&2<(?>C&

;PT&̀ &/01234>&<>%03<?>%&(-&10%4&F3>3>%&5<>&A<>F3>-478&WVVh&45@>-C&D*>&'5%E>77&-0.>%&
%>>1&40&6>&10<>&7(@>78&40&6>&5B5(7567>C&"??>%%&40&4*>&#@875@>&-0.>%&E5%&)(B>-&0-&R5<?*&_G&
0->&E>>@&6>A0<>&4*>&2367(?&<>7>5%>&.545&0A&R5<?*&WUG&UVWXC&!

>*6%"2#0B\,-6"-2)-0
;0<4(-)&R;K&5227(?54(0-%&A<01&',//&40&>(4*><&"[#&0<&;PT&158&>M2><(>-?>&.(AA(?374(>%&(-&
4*<>>&.(AA><>-4&E58%H&9(:&?012(7(-)e7(-@(-)&(%%3>%&E(4*&704%&0A&.>2>-.>-?(>%&0A&25?@5)>%G&9((:&
A5(7(-)&40&<3-G&5-.&9(((:&200<&2><A0<15-?>&A0<&3-@-0E-&?53%>%C&T>63))(-)&>5?*&0A&4*>%>&
(%%3>%&E(77&6>&-0-+4<(B(57&5-.&234%&5&%()-(A(?5-4&63<.>-&0-&4*>&',//&%3220<4&%45AA&0<&4*>&
3%><%C&L>70E&5<>&%01>&>M5127>%C&

"\# $
¥! ;0<4(-)&],P #+_&90->&0A&4*>&#Ld+U:&40&"[#&E5%&.(AA(?374&.3>&40&704%&0A&.>2>-.>-?(>%C&

D*>&';,&R;D&3%>.&54&',//&(%&-04&5B5(7567>&54&"[#&?703.C&K-%4>5.G&0->&*5%&40&<>63(7.&
E(4*&K-4>7+R;KC&D*(%&E(77&2<>B>-4&5&%>517>%%&1()<54(0-&0A&R;K&5227(?54(0-%&40&4*>&
?703.C&&

¥! ,B>-&A0<&R;K&5227(?54(0-%&4*54&0B><?01>&4*>&20<4(-)&(%%3>%&E(4*&K-4>7+R;K&0-&"[#&
?703.G&4*><>&E><>&?5%>%&E*><>&%01>&5227(?54(0-%&9%3?*&5%&],P#+_:&E037.&A5(7&E(4*&
K-4>7&R;K&><<0<C&#01>&5227(?54(0-%&9%3?*&5%&"D',!"ll:&E037.&<3-&E(4*&%01>&?0<>+
?03-4&?5%>%&E*(7>&A5(7>.&E(4*&04*><&?0<>+?03-4&?5%>%C&Q0<&>M5127>G&3%(-)&4*>&"[#&
?bCXM75<)>&(-%45-?>%G&4*>&WVUb+?0<>&?5%>&0A&"D',!"ll&?0-%(%4>-478&<3-%&A(->&E*(7>&
4*>&_WU+?0<>&5-.&UVbX+?0<>&?5%>%&E037.&%01>4(1>%&A5(7&E(4*&5-&K-4>7+R;K&><<0<&(-&
%0?@%1C?C!P-&4*>&04*><&*5-.G&3%(-)&"[#&?_CWXM75<)>&(-%45-?>%G&"D',!"ll&<3-%&
E(4*&_WU+?0<>&634&A5(7%&E(4*&WVUb&5-.&UVbX+?0<>&?03-4%C&&

¥! Q0<&%01>&5227(?54(0-%&4*54&<5-&2<02><78G&4*>(<&2><A0<15-?>%&E><>&-04&)<>54C&P->&
>M5127>&(%&?)CT&5-.&A4CT&0-&"[#&#@875@>C&"-04*><&>M5127>&(%&[SQ&0-&"[#&'5%E>77&
5-.&L<05.E>77&9-04&544>124>.&0-&#@875@>:G&E*(?*&E037.&45@>&5&A>E&.58%&40&
?0127>4>&(-%4>5.&0A&W&` &U&*03<%&(-&03<&>5<7(><&<3-%C&"A4><&>M2><(1>-4(-)&E(4*&
12(>M>?&024(0-%G&E>&E><>&567>&40&<>.3?>&4*>&[SQ&<3-4(1>&0-&"[#&#@875@>&
%()-(A(?5-478G&634&(4&%4(77&400@&10<>&4*5-&UM&70-)><&4*5-&4*>&<3-&0-&',//$%&#@875@>C&

EXJ$
¥! D*>&A5?4&4*54&;PT$%&%0A4E5<>&%45?@&57<>5.8&(-?73.>%&15-8&A51(7(5<&?011><?(57&5-.&

4*(<.+25<48&%0A4E5<>&25?@5)>%&*>72%&40&<>.3?>&4*>&5103-4&0A&E0<@&->>.>.&.3<(-)&5&
20<4(-)&2<0?>%%C&Q0<&>M5127>G&;PT&*5%&2<0B(.>.&<>5.8+40+3%>&[SQ&5-.&P2>-QP"R&
10.37>%&E(4*&P2>-R;KC&#01>&(%%3>%&E>&>-?03-4><>.&5<>H&



!"#$3456245P D9??$?,/;A$%0+A&$#1;A8$ 7+8$3456$ RS$ $

¥! ;PT +2<0B(.>.&P2>-QP"R&10.37>&E(4*&P2>-R;K&.0>%&-04&2<0B(.>&)00.&
2><A0<15-?>&A0<&03<&4>%4&?5%>C&;><A0<15-?>&5-578%(%&E(4*&4007%&E(77&6>&->>.>.&40&
3-.><%45-.&4*(%&6>*5B(0<C&

¥! Q5(73<>&(-&63(7.(-)&[SQ&E(4*&K-4>7+R;K&03<%>7B>%&0-&;PT&RDU&%8%4>1&634&-04&0-&
RDWC&[(4*&4*>&*>72&A<01&;PT&4>?*-(?57&%45AAG&4*(%&(%%3>&E5%&<>%07B>.&68&?*5-)(-)&
%01>&*5<.+?0.>.&?22&?0115-.%C&

State-of-the-Art Architecture  
"[#& ` &D*>&->E&#@875@>&2<0?>%%0<%&E><>&<>7>5%>.&(-&>5<78&!0BG&UVWcC&!B(.(5&D>%75&];];d&
2<0?>%%0<%&vXVG&RjV&5-.&kWVV&5<>&5B5(7567>C&

;PT&̀ &;PT&75)%&6>*(-.&"[#&(-&2<0B(.(-)&%454>+0A+4*>+5<4&5<?*(4>?43<>%C&D*>&#@875@>&
2<0?>%%0<%&E><>&<>7>5%>.&A0<&2367(?&0-&R5<?*&WUG&UVWXC&K-4>7&v!\&5-.&!B(.(5&D>%75&vbV&5<>&
5B5(7567>G&634&;PT&?3<<>-478&*5%&-0&4(1>&A<51>&0-&0AA><(-)&->E><&!B(.(5&];];d&2<0?>%%0<%C&&

Cloud Bursting Readiness  
D*>&"[#&5-.&;PT&4>%4(-)&%8%4>1%&3%>.&A0<&4*(%&%43.8&.0&-04&*5B>&5&1>?*5-(%1&(-&275?>&8>4&
40&5770E&5&%>517>%%&1()<54(0-&0A&=06%&A<01&5&.545?>-4><&40&4*>(<&?703.%C&D*><>&5<>&5&A>E&
B>-.0<%&E*0&*5B>&%0734(0-%&A0<&?703.&63<%4(-)C&Q0<&>M5127>G&"745(<&;L#&*5%&?703.+63<%4(-)&
6>45&4>%4(-)&E(4*&R(?<0%0A4&"I3<>C&".524(B>&/01234(-)&5.B><4(%>%&5B5(756(7(48&0A&4*>(<&
R056e!PTd #&?703.&63<%4(-)&%0734(0-&0-&"[#G&]00)7>&?703.G&"7(/703.G&T()(457&P?>5-&5-.&
04*><%&fU^gC&[*>-&4*(%&4>?*-070)8&1543<>%G&4*><>&E(77&6>&15-8&(%%3>%&40&6>&E0<@>.&034&0-&
',//&5-.&4*>&?703.&>-.C&K-&4*>&1>5-4(1>G&5&=06&?5-&6>&1()<54>.&15-35778&(A&(4&(%&%>4&32&
2<02><78&40&<3-&3-.><&604*&4*>&',//&5-.&4*>&?703.&>-B(<0-1>-4C&Q0<&>M5127>G&4*>&!"#"&
!,N&)<032&*5%&%45<4>.&3%(-)&T0?@><&40&63(7.&Y?0-45(-><%Z&A0<&4*>(<&=06%&4*54&?5-&6>&<3-&0-&
>(4*><&',//&0<&"[#C&'0E>B><G&63(7.(-)&%3?*&?0-45(-><%&0-&5&%8%4>1&<>F3(<>%&<004&
2<(B(7>)>%C&]<5-4(-)&<004&5??>%%&40&)>-><57&3%><%&0-&',//&%8%4>1%&A0<&63(7.(-)&4*>&
?0-45(-><%&(%&(120%%(67>&.3>&40&%>?3<(48&?0-?><-%C&&

Technical Support 
"[#& ` &/##Pe,R//&*5%&5&%3220<4&?0-4<5?4&E(4*&"[#C&[>&.0&-04&@-0E&4*>&?0%4&0A&4*(%&
?0-4<5?4C&

;PT&̀ &D>?*-(?57&%3220<4&(%&5B5(7567>&j&"R&40&_&;R&;TDC&S>F3>%4&A0<&*>72&(%&68&>15(7&40&
pod@penguincomputing.comC&D*><>&(%&57%0&5-&0-7(->&%3220<4&20<457&
9https://penguincomputing.my.salesforce.com/secur/login_portal.jsp?orgId=00D300000000y1I&
portalId=06050000000D4C9)&E*><>&0->&?5-&02>-&5-.&4<5?@&%3220<4&?5%>%C&&

Usage/Cost Tracking System 
"[#& ` &[(4*&4*>&4>%4&>-B(<0-1>-4G&5A4><&%4022(-)&5&=06G&4*>&%204n15-5)><&%?<(24&<>43<-%&4*>&
?01234>+?0%4&5%%0?(54>.&E(4*&4*>&<3-C&"-&',//&%45AA&57%0&*5%&5??>%%&40&*(%40<(?57&.545&E*><>&
*>&?5-&700@&32&4*>&?0%4&65%>.&0-&4*>&.54>e4(1>&5-.&(-%45-?>&482>C&D*><>&(%&57%0&5&10-4*78&
?0%4&<>20<4&E*><>&4*>&40457&?*5<)>&(%&%>25<54>.&(-40&?01234>&(-%45-?>%G&A<0-4+>-.G&%40<5)>G&
>4?C&!04>&4*54&4*>&10-4*78&?*5<)>&.0>%&-04&(-?73.>&4*>&/##Pe,R//&0B><*>5.&5-.&"[#&
%3220<4&?0-4<5?4C&

;PT&̀ &K4%&E>6&20<457&2<0B(.>%&YR8&"??03-4&d%5)>Z&A0<&>5?*&3%><C&D*><>&5<>&.0E-705.567>&
>M?>7&%2<>5.%*>>4%&40&%*0E&3%5)>&68&=06G&3%5)>&68&.58G&3%><&%3115<8G&)<032&%3115<8G&5-.&
2<0=>?4&%3115<8C&Q0<&3%><%&3-.><&5&15-5)>.&5??03-4G&68&.>A5374G&4*>&2><+=06&?0%4&(%&0-78&
5B5(7567>&40&4*>&2><%0-&E*0&0E-%&4*>&15-5)>.&5??03-4C&
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8+%$*6"d3%"*20%*0G,-63%-0D8!GE0
"[#& ` &D*(%&4>%4(-)&E5%&.0->&0-&"[#&2367(?&?703.&3-.><&4*>&"DP&0A&/##Pe,R//C&,R//&57%0&
*5%&<>%03<?>%&0-&"[#&]0B/703.&E*(?*&(-&2<(-?(257&5770E%&2<0?>%%(-)&KD"Se,"Saa&.545C&
'0E>B><G&/##Pe,R//&2<0=>?4&15-5)><&.0>%&-04&8>4&5770E&5-80->&40&<3-&KD"Se,"Saa&0-&
"[#&>M?>24&A0<&4()*478&?0-4<077>.&%(4354(0-%C&KA&',//&E><>&40&3%>&"[#&034%(.>&0A&
/##Pe,R//G&5&%>25<54>&"DP&6>4E>>-&',//&#>?3<(48&\>5.&5-.&!"#"&'o&E037.&6>&->>.>.C&

;PT&̀ &D*(%&4>%4(-)&E5%&.0->&E(4*&5&Y2<00A&0A&?0-?>24Z&5<<5-)>1>-4&E(4*034&?0%4C&!0&"DP&
*5%&6>>-&A(7>.&68&/##Pe,R//&0<&',//&A0<&3%(-)&;PT&A0<&2<0.3?4(0-C&;PT&(%&##",&
9#454>1>-4&0-&#45-.5<.%&A0<&"44>%454(0-&,-)5)>1>-4%:&#P/W&5-.&#P/U&?0127(5-4C&

93&-40?$322-&00
"[#& ` &]0B><-1>-4&5)>-?(>%&*5B>&15-8&024(0-%&A0<&638(-)&"[#&?703.&%><B(?>%G&>(4*><&
.(<>?4&A<01&"[#&0<&4*<03)*&5&<5-)>&0A&?0-4<5?4&B>*(?7>%&fUbgC&!"#"$%&#0734(0-%&A0<&
,-4><2<(%>+[(.>&;<0?3<>1>- 4&9#[,;:&E0<@%&E(4*&1374(27>&"[#&<>%>77><%&40&2<0B(.>&
%><B(?>%&40&A>.><57&5)>-?(>%C&Q0<&4*>&/##Pe,R//&"[#G&4*>&<>%>77><&3%>.&(%&Q03<&;0(-4%&
D>?*-070)8C&

;PT&̀ &#57>%&5<>&*5-.7>.&68&;PT$%&.(<>?40<&0A&#57>%&5-.&Q>.><57&"??03-4(-)&S>2C&

&

&

&












