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Frameworks and Components
Brian Barrett

O v erv i ew
• A l read y  s een th e M C A  o v erv iew
• T im e to  p u t it to  u s e

� Adding a new framework
� Adding a new c omp onent

• C o v ers  b u il d  s y s tem ,  nam ing  c o nv entio ns ,  
and  req u ired  s o u rc e c o d e

Creati ng  a Framework
• C h o o s e a nam e
• C reate <pr oj ect >/ mca/ <name>/

• C reate <pr oj ect >/ mca/ <name>/ base/

• D ef ine interf ac e in 
<pr oj ect >/ mca/ <name>/ <name>. h

• C reate f u nc tio ns  f o r f ram ew o rk  to  
o p en/ initial iz e/ c l o s e c o m p o nents

• R e-ru n au to g en. s h

Create S ome D i rec tori es
• C reate b as ic  d irec to ry  s tru c tu re u nd er 

<pr oj ect >/ mca/
� <name>

� <name>/ base/

• A d d  Makef i l e. am f il e in <name>/ ,  
p ro b ab l y  c o p y ing  f ro m  ano th er f ram ew o rk

• L ib rary  nam e m u s t b e s p ec if ied  as
l i bmca_<f r amewor k_name>. l a

Framework H eader
• F ram ew o rk  h ead er:

� <pr oj ect >/ mca/ <name>/ <name>. h

• N eed  to  d ef ine tw o  s tru c tu res
� mca_<name>_base_modul e_t

� mca_<name>_base_component _t

• Q u ic k  ex am p l e…

A u tog en,  au tog en,  au tog en
• A f ter ad d ing  a f ram ew o rk  ( o r c o m p o nent) ,  

ru n au to g en. s h
� Adds  t h e framework t o t h e l is t  of frameworks  
t o b e c onfigu red

� Adds  al l  t h e M akefil es t o t h e l is t  t h at  need t o 
b e c reat ed b y  c onfigu re

• F ail u re to  ru n au to g en. s h w il l  res u l t in 
f ram ew o rk  b eing  ( s il entl y )  ig no red
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Creati ng  a Component
• C h o o s e a nam e
• C reate d irec to ry :

<pr oj ect >/ mca/ <f r amewor k>/ <component >

• P ro v id e b u il d  s y s tem  inf o rm atio n
• P ro v id e c o m p o nent s tru c tu re o f  k no w n 

nam e
• R u n au to g en. s h

Component B u i l d S y stem
• T h ree c h o ic es  f o r h o w  to  c o nf ig u re 

c o m p o nent
� no-c onf i g u r e :  c omp onent  al way s  b u il t
� c onf i g u r e . m 4 :  c omp onent  p rov ides  mac ro ru n 
in main c onfigu re s c rip t

� c onf i g u r e . s t u b :  c omp onent  wil l  h av e it s  own 
c onfigu re s c rip t ,  ru n from main c onfigu re

• F irs t tw o  p ref erred  -- d ep end s  o n w h at y o u  
are b u il d ing

Conf i g u re. params
• B u il d s y s t em informat ion for c omp onent
• P rov ides  op t ions  on c omp onent  b u il ding

� PARAM_I NI T_FI LE: A file (relative to top of 
c om pon en t d irec tory )  th at s h ou ld  alw ay s  ex it.  A s an ity  
c h ec k  for th e b u ild  s y s tem .

� PARAM_CONFI G_FI LES: S pac e d elim itated  lis t of files  
th at s h ou ld  b e ad d ed  to AC _ C O N F I G _ F I L E S .

� PARAM_CONFI G_HEADER_FI LE: C on fig u ration  
h ead er file (c on fig u re. s tu b  on ly )

� PARAM_AUX_DI R: W h ere to s tore c on fig u re-related  
files  (c on fig u re. s tu b  on ly )

� PARAM_WANT_COMPI LE_EXTERNAL: u n u s ed

N o-c onf i g u re Components
• E as ies t w ay  to  ad d  a c o m p o nent
• C o m p o nent m u s t b e ap p l ic ab l e 

ev ery w h ere
• M u s t p ro v id e P A R A M _ I N I T _ F I L E  and  

P A R A M _ C O N F I G _ F I L E S  o p tio ns  in 
c o nf ig u re. p aram s

Conf i g u re. m4  Components
• M o s t c o m p l ex  w ay  to  ad d  c o m p o nents
• R ec o m m end ed  w h en no -c o nf ig u re no t 

ap p ro p riate ( d u e to  c o nf ig u re s p eed )
• P ro v id e c o nf ig u re. m 4  f il e th at c o ntains  

m ac ro  to  c o nf ig u re c o m p o nent
• P ro v id e c o nf ig u re. p aram s g iv ing  

P A R A M _ I N I T _ F I L E  and  
P A R A M _ C O N F I G _ F I L E

S i mpl e E x ampl e
# MCA_bt l _t cp_CONFI G( [ act i on- i f - f ound] ,  

#                    [ act i on- i f - not - f ound] )

# - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

AC_DEFUN( [ MCA_bt l _t cp_CONFI G] , [

# check f or  sockaddr _i n ( a good s i gn we have TCP)

AC_CHECK_TYPES( [ st r uct sockaddr _i n] ,  

[ $1] ,

[ $2] ,  

[ AC_I NCLUDES_DEFAULT

#i f def HAVE_NETI NET_I N_H

#i ncl ude <net i net / i n. h>

#endi f ] )

] ) dnl
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M ac ro R estri c ti ons
• E v al u ate $ 1  if  c o m p o nent c an b u il d ,  $ 2  

o th erw is e
• O nl y  c al l  A C _ M S G _ E R R O R  if  u s er 

req u es ted  s o m eth ing  no t av ail ab l e
• M ac ro  ev al u ated  in c o ntex t o f  to p -l ev el  

c o nf ig u re -- tak e c are w ith  v ariab l es
• U s e A C _ S U BS T  and  A M _ f l ag s o p tio ns  to  

s et c o m p il er /  l ink er o p tio ns

M ore Compl ex  E x ampl e
AC_DEFUN( [ MCA_bt l _por t al s_CONFI G] , [     

# save compi l er  f l ags so t hat  we don' t  al t er  

# t hem f or  l at er  component s.     

bt l _por t al s_save_CPPFLAGS=" $CPPFLAGS”

# check f or  Por t al s l i br ar i es,  set t i ng 

# bt l _por t al s_CPPFLAGS

# subst i t ut e i n t he t hi ngs needed t o bui l d Por t al s

AC_SUBST( [ bt l _por t al s_CPPFLAGS] )

# r eset  t he f l ags f or  t he next  t est     
CPPFLAGS=" $bt l _por t al s_save_CPPFLAGS” ] ) dnl

M ore Compl ex  E x ampl e
AM_CPPFLAGS = $( bt l _por t al s_CPPFLAGS)

por t al s_SOURCES =  bl ah

…

noi nst _LTLI BRARI ES = $( component _noi nst )

l i bmca_bt l _por t al s_l a_SOURCES = $( por t al s_SOURCES)

nodi s t _l i bmca_bt l _por t al s_l a_SOURCES = \

$( por t al s_nodi st _SOURCES)

l i bmca_bt l _por t al s_l a_LI BADD = $( bt l _por t al s_LI BS)

l i bmca_bt l _por t al s_l a_LDFLAGS = - modul e - avoi d- ver si on \

$( bt l _por t al s_LDFLAGS)

Conf i g u re. stu b  c omponents
• R arel y  u s ed  any m o re
• S l ig h tl y  l es s  c o m p l ex ity  th an c o nf ig u re. m 4

� L es s  c are wit h  v ariab l es
� C an more eas il y  modify  C F L AG S ,  L I B S ,  et c

• M u c h  s l o w er to  c o nf ig u re
� M u s t  re-c h ec k C  c omp il er ( and al l  ot h er t es t s  
al ready  ru n)

• M o re c are req u ired  f o r “m ak e d is t”

OMPI _CHECK_PACKAGE 
H el per M ac ro

• R ed u c e b u rd en o f  c h ec k ing  p ac k ag e 
h ead ers  and  l ib raries

• D eal s  w ith  < p ref ix > / l ib  and  < p ref ix > / l ib 6 4  
is s u e “al m o s t ratio nal l y ”

• W il l  no t ad d  -I  o r -L  arg u m ents  if  no t 
need ed  ( D eal  w ith  / usr / i nc l ude
b reak ing  c o m p il ers  is s u e)

• W h en th ing s  b reak ,  o ne p l ac e to  f ix

A re W e D one Y et?
• S o u nd s  p retty  c o m p l ic ated  ( and  it is )
• H o w ev er,  c o p y ing  f ro m  ano th er c o m p o nent 

is  rec o m m end ed  p ath
� J u s t  make s u re t o c h ange al l  t h e v ariab l e 
names …

• W h en in d o u b t,  Brian and  J ef f  c an u s u al l y  
h el p  o u t


