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COMPILING, BUILDING, AND
INSTALLING PROGRAMS ON
THE CLUSTER
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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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$ pkginfo | grep gcc_compiler

ol 9 X&;"1%(#*3-$"1%33-/<%+" gcc_compiler  GCC Compiler
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ol $('6%51#E&KIBIEIEIES$EPS gcc_compiler_5.2.0  GCC Compiler
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$ gcc —--version
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USING COMPILERS ON THE CLUSTER (2/3)
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$ gcc -0 hello hello.c

hello.c: In function ‘main’:

hello.c:33:4: expected ‘;’ before ‘return’
return 0;

$ gcc -0 hello hello.c
hello.c: In function ‘main’:

hello.c:23:4: implicit declaration of function
‘printf’ [-Wimplicit-function-declaration]
printf("Hello world!\n");

hello.c:23:4: incompatible implicit declaration
of built-in function ‘printf’

hello.c:23:4: note: include ‘<stdio.h>’ or provide a dec
laration of ‘printf’




USING COMPILERS ON THE CLUSTER (3/3)

HOHSYRE'H ) +&8H $U8&! ("]

o &5$+8511%)"8$/11$8/&+5+.$6#)).#)

HOHSURE'H)IH $%&&("!

HDH# $%8&(" !

ol CUBSHTY/+PH?S) &HS( S

HD-# $%688&(" !

.| &E85113P;517$2"#$P5+/&R$852"$?#P:.$)R6P'1)

" HPHPWE&'HED/H# $%E&&'("!

o &H2HS)))HEPLIRSOLHS(/14#IS7

HE'H $%8&(" !

! &898511$P;517$2"#SP5+/&R$B52"S1H##1S[$%-65N-")R gm0 e PTH(2$014$( (147!
of M#,#1)$@$2'$[$46')2%/..&#))5,#<$/,/51/IP1#S$

of [+S1HI?$2'S* ) 2#&SHTH(;-'+$-6#)F

ol Y#;12$DB@ S5+ $/+EBe$5+SW+2#19$);52#$

0" #P#HF%E&E'H E)'#35% 8S%&E' (" ##
o S)HOIWH2HLA)S:B(6%51#&S2'S..&H))5,#LRS$' Yo-65hH#E ' &$2"#$) Yot (50($: A

65(&/&("52#(2:8#$

0 i#(2'&5h# BL % SHTH(;-+$5)$#+/P1#?S

852"BB[$+'&$f::$/+ 2B e$+ 8SW+2#13%

-

&

)5+ $2 BT E")2$'%-+$1#/7)$2'$%"&
P5+/&R$%'&2/P5152R3$S+1R$:)#$2'[5
R':$/8#3): &#$2"#$P5+/&R$8511$/18(R
HTH(;2H?7$+$/$)%#(50($%&' (#)) &$2RY




EXTERNAL LIBRARIES (1/2)
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EXTERNAL LIBRARIES (2/2)

o TH+8*+&"196"3* 25 $H-6"4+"+%0+061'+?'$?" 3%/ <%+6"$-P0O*$-6"1D-"CI%33%Q*+&"*+C%'<%+"1"20*3?0<(-R

| H/6#$*$15P&/&R$4) Yot (S0HPRETER R +/BH.<$
o M(/-+$*$15P&I&RSA) %ot (504 EDBER/F2 M2 m+'+m)2/+?2/&?m1'(/-+m15P<$
of M(/-+$*$"HIPH&S01H)$4) Yot (5042 $BBRID6/2" M2' M+ +m) 2/+2/&?m1 (- +m5+(1; 24#<$

" #P123452&"+&2 14& 2&+6%462789:9;2!"",92  <'<%62&0=#>>23452&"'+&2 14& 2&+6%462789:9;2

| W+$2"5)$#7/6%1#I$28'$15PENERHIP 1/ K $/&H#S15+N#2$2'$2 H#S0+/1$H#T#(;2/P1#3$
o| O12#&+- #1RI$HSMWUZOZjc=0O!E$/+?$:cWH:M>YQc=0!E$2'$)%#(5*R$1'(/-+)$*$15P&/&5H#)$/+7$"#/

| ID-/8"1D-"7T@S7=)T5TUSV5BW"'+?"%01#01"% Q% @-+?"2-C%3$-"$0++*+&"1D-"#$%&$'(R

ol MYCMWUZOZjc=0'E$)"8)$15)2$*$?5&#(2'&5#)$2"/2$15+NH#&S)#/&("#)$* &$?R+/65(/11R$15+N#?$15P&/&

of Z:4$H), 24076  2'S)HHS2"#SPR+/65(/11RSL5+NH#?$15P&I&SH)$+HHPHISPRES/+SHTH(; 2P LHS/+2$2" #S(: & &H
2'$#/("$15P&/&RS



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 PROCESS: MAKEFILES (2/3)
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458618 %7&1'.$&% 89.1'1&%1.5&6!& %:)&&%',&;<0=)%)!<"&>
38V(,P)' (7T(# (#$"(+)))))))))))8&%(1 (X($&,3S%(P)78-Y($,C.-)78-($,W.-1
%350 $-223#C))))N)NNH+(%%)$-223#'1 V$IP)(X($&,3S%()78-Y($,C.-) 78-Y($,W.-1
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AUTOMATING THE PROCESS: MAKEFILES (3/3)

$ 1s

common.h Makefile projectl.c project2.c of H'-(#3$2"/28VIN#$5)$)6/&2%#+";."$2'$+'2$
. . &#P;517$2"#3%&".&/6$5*$+'$01#)$"/ #EP#H+P

-C -0 proqect;-o Proqect;-c 6'250#7%$)5+(#$";8&$1/)2$P;51?3%

—-C -0 project2.o0 project2.c . i
gcc -o executable projectl.o project2.o *l VIN#35)$/1)'$)6/&2%#+",."$2'$'+ 1RS&HD
$ make (‘6%51#3%& TH(2e3($8"#+$52$" ) $P##+$

: “executable' is up to date. ("/+ #?5P;2$%& T#(2B3($"/)$+'23%

—C -0 project2.0 project2.c I'S1#/&+$6'8&HSIP"; 28/NHOLHIS("#(NS':2$
gcc -0 executable projectl.o project2.o c 2"45+111'85+.$52:2'85/1 XSS
$ make clean "906)XBU&YH +26R3.52"; REFN#D+,5(#MS$

rm -f projectl.o project2.o0 executable

@+AP3 @+AYo#"&Yo+<H

| TH+HE/1IIRSP;517)$2"#SH+-&HSDE'T o YH#H1#2#)$5+2#&6#?5/2#$P;512$01#)$2'$)2/&2$2"#$P;512$% &' (8))$*

@+A%#6%44 @+A%#O<46+&@l 8 g _B/IN#$5+)2/11°$.#+#&/11R$*/51)$852"$_ %#&65))

PH+5#? $HE&&'&)$5* SR $?'$+2$"/ #$/265+5)28Y- #3
ol TH+H#&/11R$E;+)$,+5282#)2)31 f#+#&/11R$5+)2/11)$2"#$)'18/8#3 %&5,51# #)$'&$" #$+2$(+0.,8#7$2"#$P;51762'$

54)2/11$5+2'$/$1'(/1$?58#(2'&R3$

\_




AUTOMATING THE PROCESS: CONFIGURE SCRIPTS (1/2)

o| YHOH&B5+5+ $2"HEHYot+ 2+ (5H) S +$/$.5,#+5)R)2#6$5)$25d(; 1252 $%60&H?5(2$/+2$); P TH(2ERS(+) 2/+ 25 ("/-
8&5-+ $/FINHOLBPRS"/+2$+ &$H#/("$)R) 2464 &SH# #+$/D): P)H2$ *S&HY&H)H+2/- #B)R)2#6)<$8" 1 2$PHS/+$
#+&6")S(" L1+ #$/+2$/+$/265+5)28&/- #$"])) 1#3%$

of W) 2#/2I$IB(+0.;8#3) (&5%2$(/+$PH$;)#2$2'S) (+$/$)R) 2#6$5+$)#/& ('S *$/ 1 12" HS+HH#P# 2$ 24t + 24+(5H)$
H&)5H)$*S) 18/&HISL (I-+)$*SHT 24#&+/1$15P&I&SH)<I$/+ RGRBALSE/2$5)$) %6#(50($2'$2"/2$)R) 246 3%

o 40 8HS)(&5%2)$/&HS5+75) %0 +) 5P LHSH &S 1/& HSV& TH(2)$H#) Yok (5/1 L R$8" HEHS2 " HE+ 6PHES *$2H Yot + 24
[+2$25d(;12$2'$6/+/ #m2&/(N3$

o O12#&+/-#)$2'$2"#$('+0.;8#3)(&5Y 2P MBI SR 5+.$2"#$6') 25('66'+<3$$$

(2"'<B0!35%# (2"'<B0!I35%#) BC5%B07D2@E2&™+&05#
@+A%# @+A%##

@+A%#6%46%# @+A%#6%46#

@+A%#O<46+&8{# @+A%#0<46+8&&H#

o| U;5175+.$%& TH(2)$'+SM5+;7$/2$-6#)$2"5)$)56%1#3$ | DDYEMBIFS+HH##H#?7$5*$5+)2/115+.$5+$"64#$
| Z+$'+1R$5*$R";$"/ #$/265+5)28&/- #$&85."2)$'+$)R) 2#63 ?5&#(2'&RE+$2"#$(1;)2#&3%



oy

AUTOMATING THE PROCESS: CONFIGURE SCRIPTS (2/2) ACC

ol ['+,"1%+4&0%-"6/$*#16"60##%F$1""'+0(2-$"%C"?*\-$-+1"%#<%+6"C%3$"/%+4&0$*+&",%0$"20*3 7L

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

o/ C"83('66/+?$15+#$'%-'+)3$

$ ./configure —-help
“configure' configures meep 1.2.1 to adapt to many kinds of systems.

sage: ./configure [OPTION]... [VAR=VALUE]...

o assign environment variables (e.g., CC, CFLAGS...), specify them as
AR=VALUE. See below for descriptions of some of the useful variables.

Defaults for the options are specified in brackets.

Configuration:
-h, —-help display this help and exit
—-help=short display options specific to this package
—-help=recursive display the short help of all the included packages
-V, --version display version information and exit




MAKE AND CONFIGURE MACROS

| BD-$-"$-""+0(2-$"%C"a(/$%6b"F1D*+8"%C"6"N'$*23-6K"1D'1"D'N-"61'"+?'$?"(-'+*+&6"*+"['8-"+7"/%+4&0$-"

FF% 1LG1HI-#

ol $('6%51#ES('66/+2$4#3.FKS o M5+N#&$I.)SAERBH6/2" M2’ M15P<$
FG1HI-# 1SM-

o $(6%51#8$!.)$A4TBA1BE[<$ .| M5P&/&R$+6H)SEERRES
FJJ GF#

ol $O&HYOE! (#)) &S('66/+7$4#3(BXKS ol L'&28&/+$('6%51#ES('66/+?$AHBEBBEI<$
FKK# GG1HI-

)| KK$('6%51#8$('66/+27$4#3.38.KK<$ o L'&28&/+$('6%514&3!/.)$488[3%
FKKGI1HI-# NI>FFA

ol KK$('6%51#&$!/.)$4+#BH1LB5[<$ ol V=W$:$('6%51#&$8&/%%#&$('66/+ TUBIEH



COMPILED VS. INTERPRETED LANGUAGES
[@ cD'1'"2%01"*+1-$#$-1-?"3'+&O'&-%><"

~
QL)) 2HESHTH( - +5-64S "H$2&/ 24 D) $15) 24 2$2'$2 HM #1
qICL'SH&S?# #1'Yo6H+2$-64#$ [&#$+'2%5;+5,#&)/11R$2& #$P; 255+

qIM#))$%'&2/P1#$ L H+#&/1$/%%1R3$ y
g':J$:KKISL'&28&/+$

W+2#&%&#2#?SM/+.;/ #$

QIC1'BHESHTH(-'+$-6#$ é

V/+R$%'%;1/&$6'?;1#)m%/(N/.#)$4HB363R I
qIL/)2#8&$?# #1'%6#+25-6#$ C(E=RP1'/?#?$*&'6$5+2#&Y&#2#?S1/+.;/ #)$/&
qIV'&H#$Y%'&2/P1#S$ ('6%51#7?9)"/1&#?$' PT#(2$01#)$/+ 2% p#H&S
qi=R2"+J$/21/PI$ZI$Z;PRISI: 15/$ ('6%/&/IP1#$%#&*' &6/+(#$2'$%; &#$('6%51#7?$
\_ 1/+.;/ #)3%$




