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Fun with Build Systems
Brian Barrett

T he N ex t 6 0  M inutes
• D id  w e al l  d o  o u r h o m ew o rk ?
• S u b v ers io n is  y o u r f riend ,  real l y

� Open MPI repositories
� S im pl e S u b v ersion c om m a nd s

• T h e A u to to o l s :  T h e g o o d ,  th e b ad ,  th e u g l y
� A u tog en. sh
� C onf ig u re
� Ma k e

Sub v er sio n
• “a b etter C V S ”

� Mu l ti-d irec tory  tra nsa c tiona l  c om m its
� S y m l ink s a nd  d irec tories v ersioned
� More c om m a nd s l oc a l  - l ess tra f f ic

• A l l  c o m m u nic atio n o v er h ttp s  ( o p en p o rt 
4 4 3  o n y o u r f irew al l s )

• V ery  w el l  d o c u m ented  - o nl ine b o o k :
h ttp: //sv nb ook . red -b ea n. c om /

O p en M P I  R ep o sito r ies
• h ttp s : / / s v n.o p en-m p i.o rg / s v n/ o m p i

� T h e Open MPI sou rc e c od e
� D irec tory  stru c tu re:

• /t r u n k d e v e l o p m e n t  h e a d
• /b r a n c h e s /v 1 .0 O p e n  M P I  1 .0  r e l e a s e  b r a n c h
• /b r a n c h e s /v 1 .1 O p e n  M P I  1 .1  r e l e a s e  b r a n c h
• /t a g s /v 1 .0 O p e n  M P I  1 .0
• /t a g s /v 1 .0 .1 O p e n  M P I  1 .0 .1
• /t m p /…. V o l a t i l e  d e v e l o p m e n t  a r e a

O p en M P I  R ep o sito r ies
• h ttp s : / / s v n.o p en-m p i.o rg / s v n/ o m p i-tes ts

� R ic h  set of  MPI test su ites
� Ma ny  not l ic ensed  f or red istrib u tion

• h ttp s : / / s v n.o p en-m p i.o rg / s v n/ o m p i-d o c s
� Pa pers,  presenta tions,  etc .  g iv en a b ou t 

Open MPI
� S om e of  th ese a re not y et rel ea sed  / a c c epted  

a nd  sh ou l d  not b e d istrib u ted  or ref erenc ed  
w ith ou t a u th ors’ perm ission

U sing  Sub v er sio n
• C h ec k ing  o u t s o u rc e c o d e

sv n c o h ttps: //sv n…. org /sv n/om pi/tru nk
• U p d ating  s o u rc e ( in c h ec k o u t d irec to ry )

� sv n u p [ -rN U MB E R ]
• S eeing  w h at y o u ’v e c h ang ed

� sv n d if f  [ f il e/d irec tory ]
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A uto g en. sh
• H el p er s c rip t f o r b u il d ing  th e b u il d  s y s tem

� U sed  only on su b v ersion c h ec k ou ts
� B a sic  sa nity  c h ec k s
� G enera tes Open MPI spec if ic  d a ta

• L i s t  o f  a c t i v e  p r o j e c t s
• L i s t  o f  f r a m e w o r k s  / c o m p o n e n t s

� R u ns th e G N U  A u totool s in proper ord er
• a c l o c a l ;  a u t o h e a d e r ;  a u t o c o n f ;  l i b t o o l i z e ;  
a u t o m a k e

• G o o d  tim e to  c h ec k  y o u r e-m ail …

G N U  A uto to o ls
• R ef ers  to  th ree p ro j ec ts

� A u toc onf :  Porta b l e testing  of  U nix  f ea tu res
� A u tom a k e:  G rea tl y  sim pl if y  Ma k ef il e c rea tion
� L ib tool :  Porta b l e b u il d ing  of  l ib ra ries

• R ed u c es  p o rting  w o rk
� U nix -l ik e pl a tf orm s w ork  w el l
� W ind ow s c a u ses som e issu es

• D o c u m entatio n av ail ab l e f ro m  p ro j ec t 
w eb s ites

T he Big  P ic tur e
a c i n c l u d e .m 4 a c l o c a l .m 4

c o n f i g u r e .a c
M a k e f i l e .a m M a k e f i l e .i n

c o n f i g u r e

c o n f i g .h .i n

l t m a i n .s h
a c l o c a l
a u t o h e a d e r
a u t o c o n f
a u t o m a k e
l i b t o o l i z e

A uto c o nf
• P o rtab l e p ac k ag e c o nf ig u ratio n
• T es t f o r f eatu res ,  no t o p erating  s y s tem s

� N ot a l w a y s possib l e
• I np u t:  m 4  m ac ro s  o f  s h el l  c o d e
• O u tp u t:  s h -c o m p atib l e s h el l  c o d e
• R ic h  s et o f  tes ts  al read y  av ail ab l e

� H u nd red s c om e w ith  A u totool s
� W e h a v e l a rg e set of  OMPI-spec if ic  m a c ros

A uto c o nf E x a mp le
• T es ting  f o r h ead er f o o b ar.h

� In c onf ig u re. a c
AC_CHECK_HEADERS( [ f oobar . h] )

� In sou rc e c od e
#i f def HAVE_FOOBAR_H

#i ncl ude <f oobar . h>

#endi f

• D o  no t rel y  o n h ead ers  as  p ro o f  o f  
f u nc tio nal ity

A uto ma k e
• D ras tic al l y  s im p l y  c reating  M ak ef il es
• A u to m ates  d ep end enc y  inf o rm atio n

� B u il d  sy stem  ( reg enera te c onf ig u re,  etc . )
� S ou rc e c od e ( reb u il d  c orrec t f il es/l ib ra ries)

• S im p l if ies  b u il d ing  s o u rc e c o d e rel eas es
• I np u t:  M ak ef il e.am
• O u tp u t:  M ak ef il e.in

� R u nning  c onf ig u re c rea tes Ma k ef il e
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A uto ma k e E x a mp le
• B u il d ing  th e opa l _ w ra pper c om pil er sc ript

bi n_PROGRAMS = opal _wr apper

opal _wr apper _SOURCES = opal _wr apper . c

opal _wr apper _LDADD = \

$( t op_bui l ddi r ) / opal / l i bopal . l a

opal _wr apper _DEPENDENCI ES = \

$( t op_bui l ddi r ) / opal / l i bopal . l a

A uto ma k e E x a mp le 2
• � m p i/ req u es t/ M ak ef il e.am

header s += \
r equest / gr equest . h \
r equest / r equest . h

l i bmpi _l a_SOURCES += \
r equest / gr equest . c \

r equest / r equest . c  \
r equest / r eq_t est . c \
r equest / r eq_wai t . c

A  W o r d o n L ib to o l
• M o s t interac tio n th ro u g h  L ib to o l

� L T L IB R A R IE S  ta rg ets instea d  of  L IB R A R IE S
� L ib ra ry  na m es end  in . l a

• C o nf ig u re-tim e c h o ic e o f  s tatic ,  s h ared ,  o r 
b o th  f o r l ib raries

• A l s o  p o rtab l y  h and l es  d l o p en( )  
c o m p atib il ity  w ith  l td l p ac k ag e

C o nf ig ur ing  O p en M P I
• F irs t th ing  u s er d o es
• S ets  u p  th e O p en M P I  b u il d

� T ests f or Opera ting  S y stem  / Pl a tf orm  f ea tu res 
a nd  issu es

� T ests c om ponent f or a v a il a b il ity
� C om pil er f l a g s / options
� L ib ra ry  b u il d  m eth od  ( sta tic  / sh a red  / b oth )

• S h o rter th an au to g en.s h ,  b u t no t b y  
m u c h …

Sp ec if ying  C o mp iler
• C o m p il ers  /  c o m p il er f l ag s  s et b y  
env iro nm ent v ariab l es
� . / conf i gur e CC=cc …
� expor t  CC=cc ;  . / conf i gur e …

• A v ail ab l e v ariab l es :
� CC,  CPP,  CXX,  CXXCPP,  CCAS,  F77,  

FC,  OBJC

� CFLAGS,  CPPFLAGS,  CXXFLAGS,  
CCASFLAGS,  FFLAGS,  FCFLAGS,  
OBJCFLAGS,  LDFLAGS

P o p ula r  C o nf ig ur e O p tio ns

Always enable dependency 
t r ack i ng  ( u sef u l f o r  S o lar i s)

- - enabl e- dependency-
t r acki ng

B u i ld M P I  t h r eadi ng  su ppo r t- - enabl e- mpi - t hr eads

D i sable M P I  { F 7 7  / F 9 0 } bi ndi ng s- - di sabl e- mpi - { f 77, f 90}

E nable st at i c li br ar i es- - enabl e- s t at i c

E nable sh ar ed li br ar i es- - enabl e- shar ed

I nst allat i o n pr ef i x  ( $HOME/ l ocal )- - pr ef i x
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M o r e C o nf ig ur e O p tio ns
• I nteres ting  netw o rk s :

- - wi t h- { mvapi , openi b, gm, mx} =DI R

• B a tc h  sy stem s
- - wi t h- { bpr oc, t m, s l ur m, xcpu} =DI R

• T oo m a ny  oth er options to l ist h ere
. / conf i gur e - - hel p

• Options th a t don’t  w or k !
- - pr ogr am- { pr ef i x, suf f i x, t r ansf or m- name}

D eb ug g ing  C o nf ig ur e
• C o nf ig u re is  a p ain to  d eb u g

� S ta rt b y  l ook ing  a t ou tpu t
� T h en l ook  a t c onf ig . l og

• U s u al l y ,  if  p iec e o f  O p en M P I  m is s ing ,  it’s  
b ec au s e s o m eth ing  h ap p ened  h ere
� L ib ra ries not f ou nd
� C om pil ers d oing  w eird  th ing s

• S tep  th ro u g h  s o m e s im p l e ex am p l es …

C o mp o nent O utp ut
• C o m p i l e d  w i t h  --w i t h -g m = /d e v /n u l l

- - - MCA component  bt l : gm ( m4 conf i gur at i on macr o)

checki ng f or  MCA component  bt l : gm compi l e mode. . .  dso

checki ng gm. h usabi l i t y. . .  no

checki ng gm. h pr esence. . .  no

checki ng f or  gm. h. . .  no

conf i gur e:  er r or :  GM suppor t  r equest ed but  not  f ound.   
Abor t i ng

C o mp o nent O utp ut ( V A P I )
• A noth er ex a m pl e - 6 4  b it V A PI insta l l ed ,  b u t w a nt 

to c om pil e 3 2  b it
l ook i ng f or  header  wi t hout  i ncl udes

checki ng vapi . h usabi l i t y . . .  yes
checki ng vapi . h pr esence. . .  yes

checki ng f or  vapi . h. . .  yes
l ook i ng f or  l i br ar y  wi t hout  sear ch pat h
checki ng f or  VAPI _open_hca i n - l vapi . . .  no

l ook i ng f or  l i br ar y  i n l i b
checki ng f or  VAPI _open_hca i n - l vapi . . .  no

l ook i ng f or  l i br ar y  i n l i b64
checki ng f or  VAPI _open_hca i n - l vapi . . .  no

conf i gur e:  er r or :  MVAPI  suppor t  r equest ed but  not  
f ound.   Abor t i ng

V V A P I  c o nf ig . lo g  C o ntents
conf i gur e: 98317:  r esul t :  l ooki ng f or  l i br ar y i n l i b

conf i gur e: 98319:  checki ng f or  VAPI _open_hca i n - l vapi
conf i gur e: 98349:  gcc - o conf t est - m32 - g3 - Wal l  - Wundef -

Wno- l ong- l ong - Wsi gn- compar e - Wmi ssi ng- pr ot ot ypes -
Wst r i ct - pr ot ot ypes - Wcomment - pedant i c  - Wer r or - i mpl i ci t -
f unct i on- dec l ar at i on - f no- s t r i ct - al i as i ng - pt hr ead -
L/ usr / l i b conf t est . c - l vapi - l mosal - l nsl - l ut i l - l m  
>&5

conf t est . c: 320:  war ni ng:  f unct i on dec l ar at i on i sn' t  a 
pr ot ot ype

conf t est . c: 323:  war ni ng:  f unct i on dec l ar at i on i sn' t  a 
pr ot ot ype

/ usr / bi n/ l d:  ski ppi ng i ncompat i bl e / usr / l i b64/ l i bvapi . so 
when sear chi ng f or  - l vapi

/ usr / bi n/ l d:  cannot  f i nd - l vapi
col l ect 2:  l d r et ur ned 1 exi t  s t at us

K no wn I ssues
• A  b it c o m p l ex ….
• M u l til ib s u p p o rt w h en l ink ing  ex ternal  
l ib to o l l ib raries

• S tatic  /  S h ared  w arning s
• F o rtran 9 0  b ind ing s  s tatic  o nl y
• W ind o w s  s u p p o rt “interes ting ”


