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§ Run ‘ml avail’ or ‘module avail’ to list available modules (‘man ml’ for details)
! !"#$%&%#'()* ()*$'&#+,&-.-/+,&%0#%)#1)$#($%2#+.3&#.#/)(4,'&-#').*&*#2)#%&&#567#()*$'&%#.3.,'.8'&
! "9:;# *&<.$'2#%,(,'.-#2)#"9:=#&>3#8$2#>&?&-#3&-%,)>%#@!"#$%&'%())!'&#'$*+,+-./.,012(3!'4+ &#'$*+.5./A
! B&?#?,2+#"9:;C#?&#>)?#4-)3,*&#8)2+#4)-2.8'&#.>*#@!"#(.D,/A#3&-%,)>%#)<#*&3#&>3,-)>(&>2
! :>.4%+)2#)<#()*$'&%#.3.,'.8'&#)>#"9:;#)>#EFGF;H;;#?,2+#*&<.$'2%#').*&*C

!"#$%&'&(&)*%+',&-.'/+'(%&0%1.230+4%.'%5'(+*%2./6&*+-0%)'4%7,)6&28$

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! "#$%"&'( ")*+#,(-.,($ "/*)0.,(%".1&(, !',2$$.' !&'( "343567648!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
)920.':3 !&'("36;678<=>8888*0(1)0. !&'( "?6563

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! "#$%"&'( ")*+#,(-.,($ "&**,':2.1$"/*%(8 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
@'' !&'( "546;6588888888888888888.1&(,!',2$$.' !&'( "343567648<=AB>8888.1&(,!',2$$.'"343567648<B>8888%*') "C6565
.1&(,!',2$$.' !&'( "5D646?8888.1&(,!',2$$.'"5D646?88888888888888888888888.1&(,!&'( "343365648888888888888888%*') "C6364
.1&(,!',2$$.' !&'( "5D65638888.1&(,!',2$$.'"5D656388888888888888888888888.1&(,"343365648888888888888888888888%*') "C63658<B>

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! "#$%"&'( ")*+#,(-.,($ "/*%(8!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
E&+F19 <EA=>8888')2G( ";65D638888')2G( ";63;658<B>88881.1H2"56546388888802&':(,- "465;8<B>8888$#I9(%$.*1"565?65
',*' "56J?8888888888888888')2G( ";635658888@.&"363D65888<B>88888888802&':(,- "465488880K&:*1"36L65J
')2G( ";65?6C888888888')2G( ";6336?8888@.&"36;5658888888888888888802&':(,- "465388880K&:*1";6D6538<B>
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§ ’LC Magic’ versions of compilers/MPI ignore environment and modules minimizes env changes
! 5)*$'&%#*)#>)2#()*,<1#!IJ!7KLMLNJ6M9O0#,>%2&.*#/)(4,'&-#?-.44&-%#.**%#&P2-.#L6M9O%#2)#',>Q#',>&
• "#$%&'(&)#&*+)&($,+&(-$.+/&%'0.$.'+(&$11&2$(&03'%)&2')-&4#&,$))+.&2-$)&,#/3%+(&%#$/+/

! 5)*$'&%#*)#>)2#%&2#""0#"RR0#STT0#S"0#567"OJ""0#567"OJ"RR0#567"OJSTT0#567"OJS"#&>3#3.-,.8'&%
• 5+))'4*&677&'4 /+8$3%)&,#/3%+(&)+4/(&)#&0.+$9&03'%/&(:()+,&(30(-+%%(;&('4<+&,$:&.+/+8'4+&2-$)&03'%/&(:()+,&(1+<'8'+/

! 567#?-.44&-%#U(4,//0#(4,/PP0#(4,<EH0#&2/V#,D>)-&#567"OJ""0#567"OJ"RR0#567"OJSTT0#567"OJS"#
• =3%%&1$)-&)#&>?@&2.$11+.&/+)+.,'4+(&+A$<)%:&2-'<-&<#,1'%+.&'(&3(+/;&*##/&8#.&.+1.#/3<'0%+&03'%/(&03)&4#4B()$4/$./C

§ Portable versions of compilers/MPI uses environment and modules may change environment
! 5)*$'&%#%&2#!IJ!7KLMLNJ6M9O#.>*#(.1#-&'1#)>#%.(&#()*$'&%#8&,>D#').*&*#.2#-$>#2,(&#.%#/)(4,'&#2,(&
• 6$4&,$9+&')&<#,1%'<$)+/&)#&*+)&.'*-)&'8&.344'4*&/'88+.+4)&$11(&<#,1'%+/&2')-&/'88+.+4)&,#/3%+(

! 567#?-.44&-%#U(4,//0#(4,/PP0#(4,<EH0#&2/V#$%&#567"OJ""0#567"OJ"RR0#567"OJSTT0#567"OJS"#%&22,>D%
• D3'%/&(:()+,E(1$<9&<$4&(1+<'8:&+A$<)%:&2-'<-&<#,1'%+.&)#&3(+&+F+4&'8&4#)&'4&1$)-G&&&>$4:&03'%/&(:()+,(&+A1+<)&)-'(C

! W%&-%#(.1#>&&*#2)#(.>$.''1#.**#.**,2,)>.'#L6M9O%#2)#',>Q#',>&#<)-#/)>%,%2&>2#8&+.3,)-
• >$4:&3(+.(&+4/&31&3('4*&(-#.)<3)&#8&-$./<#/'4*&<#,1'%+.&$4/&,1' ,#/3%+(&'4)#&)-+'.&/#)&8'%+(&)#&2#.9$.#34/ )-'(&'((3+

! :4./Q#8$,'*%#2+&%&#4)-2.8'&#3&-%,)>%#,>#F$%-F2/&0#%)#*&3#&>3#-&4-)*$/,8'&#&'%&?+&-&

#3//)-9%.1%4&11+-+'2+0%:+(;++'%<=!%/)>&2?%@A(2+B%)'4%
6.-():*+%@;&(8.3(%A(2+B%,+-0&.'0%.1%2./6&*+-0%)'4%7C5



4
LLNL-PRES-839657

§ TOSS3/CTS1’s gcc is 4.9.3 and TOSS4/CTS2 uses gcc/10.3.1 for robust C++17 support

§ TOSS3/CTS1’s ‘intel/19.1.2’ module maps to ‘intel-classic-tce/19.1.2’ on TOSS4/CTS2
! ,>2&'X/'.%%,/#,%#7>2&'A%#>.(&#<)-#2+&#)'*&-#/)(4,'&-%#2+.2#?&-&#2+&#?)-Q+)-%&#)>#9Y::Z
! M3),*#,>2&'X/'.%%,/X2/&F=E[H[\#%,>/&#,2#*)&%#>)2#%$44)-2#D//F=H[Z[=#8.%&#U$%&%#D//F][Z[=#,>%2&.*V

§ TOSS3/CTS1’s ‘intel/oneapi.2022.1’ module maps to ‘intel-tce/2022.1.0’ on TOSS4/CTS2
! 9+,%#,%#7>2&'A%#>&?#/'.>DX8.%&#@,>2&'A#/)(4,'&-0#8$2#/'.>DX*&-,3&*#<)-2-.>/)(4,'&-# >)2#1&2#%2.8'&
! ^&#-&/)((&>*#$%,>D#3&-1#%2.8'&#,>2&'X/'.%%,/#,>%2&.*0#&%4&/,.''1#,<#1)$#4'.>#2)#/)(4,'&#.>1#<)-2-.>/)*&

§ TOSS3/CTS1’s ‘mvapich2/2.3.6’ module mostly maps to ‘mvapich2-tce/2.3.6’ on TOSS4/CTS2
! :.(&#(3.4,/+;# 8$2#2+&#X2/&3&-%,)>#/$--&>2'1#,D>)-&%#567"OJ""0#567"OJ"RR0#&2/[##%)#>)2#4&-<&/2#(.44,>D
! @!"5.D,/A <)'')?%#-$'&%$%&*)> "YLM!=#8$2#>)2#9Y::Z#*$&#2)#$%&#)>#"YLM!;0#%&&#4-)4)%.'%#2)#/+.>D&

§ CTS2 Systems currently defaults to intel-classic-tce/2021.6.0 mvapich2-tce/2.3.6

7)66&'>%2./6&*+-0D7C5%1-./%!"#E%@"F##GB%(.%!"#$%@"F##HB
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§ A subset of CTS2 will start with Flux and not Slurm.  Eventually all clusters will run Flux.
! L_^O766`9#U"9:;V0#97YaM#U`M:ZF"YLM!;V0#"YLYBM#-$>#<'$P#>.2,3&'1#2)*.1
! a).'#<)-#@<-,&>*'1#$%&-%A#2)#+&'4#$%#<,>*#.>*#<,P#',(,2.2,)>%#?,2+#<'$P#-&'.2,3&#2)#:'$-(

§ My ’mnemonic’ for mapping to flux:  ‘flux mini ‘ replaces the ‘s’ in three key slurm commands
! %.'')/ Xb#<'$P#(,>,#.'')/ FF#<'$P#(,>,#.'')/ XB#;#X2#GH(####U/$--&>2'1#*&<.$'2#2,(&#$>,2%#,%#%&/)>*%V
! %-$> Xb#<'$P#(,>,#-$>#########FF#<'$P#(,>,#-$>#XB#;#X>#\#[F.[)$2
! %8.2/+Xb#<'$P#(,>,#8.2/+

§ Other slurm commands that don’t follow ‘flux mini’ rule however
! %,><)Xb#<'$P#-&%)$-/&#',%2
! %c$&$&Xb#<'$P#d)8%#XM
! :&&#@(.><'$P#(,>,A#.>*#@(.><'$P#d)8%A<)-#()-&#*&2.,'%

§ Slurm emulation wrappers available via ‘ml flux_wrappers’
! %.'')/0#%-$>0#%8.2/+0#%P2&-(0#%c$&$&0#.>*#%+)?c U7#+.3&#-&c$&%2&*#.#%,><)?-.44&-V

I*3J%&0%-+6*)2&'>%#*3-/ )0%-+0.3-2+%028+43*+-%)'4%K.:%*)3'28+-%0..'
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§ Instead of -tce on compiler package name, place -llnl at end of compiler version instead: 
! !"#( .D,/#*&%,D>.2)-!"#$%&'%())!'&#'$*+,+-./., 8&/)(&%#!"#$%&'%())!'*+,+-./., &%%"%
! M*3.>2.D&C#"+.>D&#+.%#@('#.3.,'A#D-)$4#4)-2.8'&#.>*#(.D,/#3&-%,)>%#$>*&-#%.(&#4./Q.D&#>.(&#@,>2&'X/'.%%,/A

§ Instead of -tce on MPI package name, use compiler ‘magic’ mode to trigger MPI magic
! M*3.>2.D&#C#"+.>D&#.'')?%#%.(&#567#4./Q.D&#>.(&#2)#?)-Q#,>#8)2+#()*&%#?,2+)$2#-&').*,>D#567
! B&?#@(.D,/A#3&-%,)>#*&<.$'2#/)$'*# 8&/)(&#C#!"#$%&'%())!'*+,+-./., &%%"%012(3!'4+*+.5./

§ Stop setting CC, CXX, FC, F77 (and don’t set MPICH_CC, etc.) in portable version modules
! :&22,>D#""0#"RR0#S"0#STT#8-&.Q%#/)(4'&P#8$,'*%#%1%2&(%#<)-#+$D&#/)*&%#*$&#2)#%$8%+&''#8$,'*%
! a).'#)<#-&*$/,>D#$%&#)<#!"#5.D,/#2)#)>'1#2+)%&#2+.2#>&&*#(.D,/#81#(.Q,>D#4)-2.8'&#3&-%,)>#*&<.$'2#,>%2&.*
! 7<""0 &2/[-&()3&*0 >&? *&<.$'2/)$'* 8&/)(&C#!"#$%&'%())!'*+,+-./.,0 12(3!'4+*+.5./

§ Suggestions and feedback welcome!   We are exploring many proposals now.

L+2+'(%1++4:)2M%8)0%=!%+J6*.-&'>%4&11+-+'(%2.'1&>3-)(&.'0%.1%
4+,+*.6/+'(%+',&-.'/+'(N%%%#./+%23--+'(%6-.6.0)*0O
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