
COMPILING, BUILDING, AND 
INSTALLING PROGRAMS ON 

THE CLUSTER 



BUILDING COMPUTER PROGRAMS 
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THE BUILD PROCESS 
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PREPROCESSOR 
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COMPILER 
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ASSEMBLER AND LINKER 
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USING COMPILERS ON THE CLUSTER (1/3) 
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USING COMPILERS ON THE CLUSTER (2/3) 
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USING COMPILERS ON THE CLUSTER (3/3) 
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EXTERNAL LIBRARIES (1/2) 
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EXTERNAL LIBRARIES (2/2) 
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PORTABILITY 
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OTHER COMPILER FUN FACTS 
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AUTOMATING THE PROCESS: MAKEFILES (1/3) 
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     Automating the build process 
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AUTOMATING THE PROCESS: MAKEFILES (2/3) 

•! ['8-"'+'3,`-6"1D-"<(-61'(#"%C"'"1'$&-1E6"3'61"(%?*4/'<%+"'+?"/%(#'$-6"*1"1%"1D'1"%C"1D-"1'$&-1E6"
?-#-+?-+/*-6"1%"?-/*?-"QD-1D-$"1%"-.-/01-"1D-"/%(('+?F6K"?-4+-?"C%$"1D'1"1'$&-1E6"$03-L"""

,38V(,P)'(7(#'(#$"(+))))))))))))!)8&%(1
*,3S0 1$-223#'C))))))))))))!)+/(%%)$-223#'1
*,3S0 1$-223#'W))))))))))))!)+/(%%)$-223#'1
.1
.1
1
)1

4.5&6!&%7&1'!.$&%

•! O$_2/&.#2`$5)$/$1/P#1m5?#+-0#&$*'&$/$&;1#$

•! SI#+$2"#$2/&.#2$5)$#52"#&$2"#$+/6#$'*$/$
01#$'&$/$('+,#+-'+/1$&;1#$4#3.3$_5+)2/11`<$

•! Y#%#+?#+(5#)$/&#$01#)$2"/2$2"#$2/&.#2$
?#%#+?$'+$

•! :'66/+?)$6;)2$P#$%&#(#?#?$PR$/$2/P$

(X($&,3S%(P)78-Y($,C.-)78-($,W.-1
1V$$)Ð-)(X($&,3S%()78-Y($,C.-)78-Y($,W.-1

1
78-Y($,C.-P)78-Y($,C.$)$-22-#./ 1

1V$$)Ð$)78-Y($,C.$))))!)V(#(83,(+)78-Y($,C.-1
1
78-Y($,W.-P)8-Y($,W.$)$-22-#./ 1

1V$$)Ð$)78-Y($,W.$))))!)V(#(83,(+)78-Y($,W.-1
1
)1

89.1'!&%4.5&6!&%:)&&%',&;<0=)%)!<"&>%

•! !"#&#$/&#$'I#+$6;1-%1#$&;1#)$?#0+#?$
%#&$V/N#01#$

•! UR$T;)2$2R%5+.$_6/N#`J$2"#$0&)2$&;1#$5+$2"#$
01#$8511$P#$#7#(;2#?$



AUTOMATING THE PROCESS: MAKEFILES (3/3) 

@+A%!

•! f#+#&/11R$P;51?)$2"#$#+-&#$%&'T#(23$

@+A%#0<46+&&!

•! f#+#&/11R$5+)2/11)$2"#$)'I8/&#3$

@+A%#6%46!

•! f#+#&/11R$&;+)$;+52$2#)2)3$

@+A%#"&%+<#

•! Y#1#2#)$5+2#&6#?5/2#$P;51?$01#)$2'$)2/&2$2"#$P;51?$%&'(#))$*&'6$)(&/2("3$

_6/N#$5+)2/11`$.#+#&/11R$*/51)$852"$_%#&65))5'+$
?#+5#?`$#&&'&)$5*$R';$?'$+'2$"/,#$/?65+5)2&/-,#$

%&5,51#.#)$'&$"/,#$+'2$('+0.;&#?$2"#$P;51?$2'$
5+)2/11$5+2'$/$1'(/1$?5&#(2'&R3$

!'$1#/&+$6'&#$/P';2$V/N#01#)J$("#(N$';2$
2"#$*'11'85+.$2;2'&5/1X$$

"9%)Xmm)8(/&%#+2&R3.52";P35'm6/N#D+',5(#m$

•! H'-(#$2"/2$V/N#$5)$)6/&2$#+';."$2'$+'2$
&#P;51?$2"#$%&'.&/6$5*$+'$01#)$"/,#$P##+$
6'?50#?$)5+(#$';&$1/)2$P;51?3$

•! V/N#$5)$/1)'$)6/&2$#+';."$2'$'+1R$&#D
('6%51#$%&'T#(2e3($8"#+$52$"/)$P##+$
("/+.#?$P;2$%&'T#(2B3($"/)$+'23$



AUTOMATING THE PROCESS: CONFIGURE SCRIPTS (1/2) 

•! 5"/%+4&0$-"6/$*#1"*6"'+"-.-/01'23-"43-"$-6#%+6*23-"C%$"20*3?*+&"'"['8-43- "C%$"'"#$%^-/1L$

•! Y#2#&65+5+.$2"#$?#%#+?#+(5#)$'+$/$.5,#+$)R)2#6$5)$?5d(;12$2'$%&#?5(2$/+?$);PT#(2$2'$('+)2/+2$("/+.#$Ð$
8&5-+.$/$V/N#01#$PR$"/+?$*'&$#/("$)R)2#6$4'&$#,#+$/$);P)#2$'*$&#%&#)#+2/-,#$)R)2#6)<$8';1?$P#$/+$
#+'&6';)$("/11#+.#$/+?$/+$/?65+5)2&/-,#$"/))1#3$

•! W+)2#/?J$/$('+0.;&#$)(&5%2$(/+$P#$;)#?$2'$)(/+$/$)R)2#6$5+$)#/&("$'*$/11$2"#$+##?#?$?#%#+?#+(5#)$45+(1;?5+.$
,#&)5'+)$'*$)'I8/&#J$1'(/-'+)$'*$#72#&+/1$15P&/&5#)<J$/+?$P;51?$/$V/N#01#$2"/2$5)$)%#(50($2'$2"/2$)R)2#63$

•! :'+0.;&#$)(&5%2)$/&#$5+?5)%#+)5P1#$*'&$1/&.#$%&'T#(2)$#)%#(5/11R$8"#&#$2"#$+;6P#&$'*$?#%#+?#+(5#)$5)$1/&.#$
/+?$?5d(;12$2'$6/+/.#m2&/(N3$

•! O12#&+/-,#)$2'$2"#$('+0.;&#$)(&5%2$#75)2$4(6/N# $P#5+.$2"#$6')2$('66'+<3$$$

(2"'<B0!35%#
@+A%#
@+A%#6%46#
@+A%#0<46+&&#

•! U;51?5+.$%&'T#(2)$'+$M5+;7$/2$-6#)$2"5)$)56%1#3$

•! Z;+$'+1R$5*$R';$"/,#$/?65+5)2&/-,#$&5."2)$'+$)R)2#63$

(2"'<B0!35%#) ÐC5%B07D2@E2&'"+&2?05#
@+A%#
@+A%#6%46#
@+A%#0<46+&&#

•! $DD%&#07$'%-'+$+##?#?$5*$5+)2/115+.$5+$"'6#$
?5&#(2'&R$'+$2"#$(1;)2#&3$



AUTOMATING THE PROCESS: CONFIGURE SCRIPTS (2/2) 

•! ['+,"/%+4&0$-"6/$*#16"60##%$1"'"+0(2-$"%C"?*\-$-+1"%#<%+6"C%$"/%+4&0$*+&",%0$"20*3?L$

(2"'<B0!35%#))$%&C !

•! C"'8$('66/+?$15+#$'%-'+)3$



MAKE AND CONFIGURE MACROS 

FF#

•! :$('6%51#&$('66/+?$4#3.3$.(( <$

•! BD-$-"'$-"'"+0(2-$"%C"a('/$%6b"F1D*+8"%C"'6"N'$*'23-6K"1D'1"D'N-"61'+?'$?"(-'+*+&6"*+"['8-"'+?"/%+4&0$-"
6/$*#16L"BD-6-"('/$%6"/'+"&-+-$'33,"2-"-.#%$1-?"'6"-+N*$%+(-+1"N'$*'23-6"1%"/061%(*`-",%0$"20*3?L$

FG1HI-#

•! :$('6%51#&$l/.)$4#3.3$ÐF/11$ÐS[<$

FJJ#

•! :$%&#%&'(#))'&$('66/+?$4#3.3$.(( <$

FKK#

•! :KK$('6%51#&$('66/+?$4#3.3$.KK<$

FKKG1HI-#

•! :KK$('6%51#&$l/.)$4#3.3$ÐF/11$ÐS[<$

1LG1HI-#

•! M5+N#&$l/.)$4#3.3$ÐMm%/2"m2'm15P<$

1>M-#

•! M5P&/&R$+/6#)$4#3.3$Ð1(;&1<$

GF#

•! L'&2&/+$('6%51#&$('66/+?$4#3.3$.*'&2&/+<$

GG1HI-#

•! L'&2&/+$('6%51#&$l/.)$4#3.3$ÐS[<$

NJ>FF#

•! V=W$:$('6%51#&$8&/%%#&$('66/+?$4#3.3$6%5((<$



COMPILED VS. INTERPRETED LANGUAGES 

cD'1"'2%01"*+1-$#$-1-?"3'+&0'&-6X"

:'6%51#?$M/+.;/.#$
q!L/)2#&$#7#(;-'+$-6#$
q!C1'8#&$?#,#1'%6#+2$-6#$
q!M#))$%'&2/P1#$
q!:J$:KKJ$L'&2&/+$

W+2#&%&#2#?$M/+.;/.#$
q!C1'8#&$#7#(;-'+$-6#$
q!L/)2#&$?#,#1'%6#+2$-6#$
q!V'&#$%'&2/P1#$
q!=R2"'+J$V/21/PJ$ZJ$Z;PRJ$r;15/$

!"#$2&/?#'p)$15)2#?$2'$2"#$1#I$
/&#$+'2$;+5,#&)/11R$2&;#$P;2$5+$

.#+#&/1$/%%1R3$

V/+R$%'%;1/&$6'?;1#)m%/(N/.#)$4#3.3$H;6=RJ$
C(5=R<$1'/?#?$*&'6$5+2#&%&#2#?$1/+.;/.#)$/&#$
('6%51#?$)"/&#?$'PT#(2$01#)$/+?$'p#&$
('6%/&/P1#$%#&*'&6/+(#$2'$%;&#$('6%51#?$
1/+.;/.#)3$$


