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This Talk:
• t h is  is  a b o u t O O o  c o r e  p r o g r a m m in g . 

• t h e  c o r e : th a t 's  w h e r e  th e  v a s t m a jo r i t y  o f 
b o th  c o d e  a n d  fu n c t io n a l i t y  is  lo c a te d , a n d  
i t 's  is  w h e r e  to  k n o w  y o u r  w a y  a r o u n d  
w h e n  th in g s  g o  w r o n g  (i.e . y o u  n e e d  to  f ix  
a  b u g  o r  y o u  w a n t to  a d d  a  fe a tu r e  th a t 
a f f e c t s  c o r e  fu n c t io n a l i t y ).



What's the Matter With OOo?
• O O o  is  h u g e : ~ 5 .2  M S L O C , 4 .6  M S L O C  
C ++  (8 9% ),  ~2 3 ,0 0 0 C /C ++ f i le s  (e a r ly  2 .6  
k e r n e l: ~4 .3  M S L O C )

• a t i t s  c o r e , O O o  is  c la s s ic  C + + : c la s s e s  &  
in h e r i t a n c e , s p r e a d  a c r o s s  a  lo t o f s h a r e d  
l ib r a r ie s .

• t h a t g iv e s  u s : a  h ig h ly  c o u p le d  b e a s t , th a t 
ta k e s  a  d a y  to  b u i ld  f r o m  s c r a t c h



Coupled - In What Way?
• S e p a r a te  c o m p i la t io n  u n i t s  ('c x x '-f i le s ) a r e  
h ig h ly  d e p e n d e n t o n  o th e r  f i le s : 
> e .g . h e a d e r f i le  v c l/w in d o w .h x x : 2 5 5 2  (fo r  7 1 2 7  
o f r e le v a n c e ) f i le s  th a t d ir e c t ly  o r  in d i r e c t ly  
d e p e n d  o n  i t

> a b o u t 1 /3 r d  o f O O o  w o u ld  n e e d  r e c o m p i la t io n , 
w h e n  v c l/w in d o w .h x x  c h a n g e s .



So, What's the Matter Again?
• n o b o d y  s e r io u s ly  w a n t s  to  w a i t 3  h o u r s  to  
r e c o m p i le  a f t e r  a  s in g le  c h a n g e

• in  c o n t r a s t to  th e  s c h o la r ly  fo c u s  o n  
e n c a p s u la t io n  (w h ic h  is  a b o u t lo g ic a l 
d e p e n d e n c ie s ), a  la r g e  C + +  p r o je c t l ik e  
O O o  a ls o  h a s  to  c a r e  a b o u t p h y s ic a l 
d e p e n d e n c ie s :
> t r a n s i t iv e  c lo s u r e  o f O O o 's  d e p e n d e n c y  g r a p h : 
1 ,9 5 0 ,1 1 7  e d g e s  (f r o m  7 1 2 9  a c t iv e  
c o m p i la t io n  u n i t s ), i.e .~2 7 4  m e a n  d e p e n d e n t 
f i le s  p e r c o m p i la t io n  u n i t 



Break Dependencies, Brute-Force
• O O o  is  b r o k e n  d o w n  in to  a  b u n c h  o f 
m o d u le s , w h e r e  e a c h  m o d u le  id e a l ly  
c o n ta in s  a  d e l im i t e d , c o h e s iv e  a r e a  o f 
fu n c t io n a l i t y  (e .g . V C L : G U I p la t f o rm  
a b s t r a c t io n ; S W : W r i t e r)

• e a c h  m o d u le  p r o v id e s  a  p u b l ic  in t e r f a c e  
v ia  "e x p o r t e d  h e a d e r s ": d u r in g  b u i ld  t im e , 
e a c h  m o d u le  "d e l iv e r s " h e a d e r s  to  th e  
g lo b a l s o lv e r  d ir e c t o r y , w h ic h  m a k e s  th o s e  
h e a d e r s  v is ib le  to  o th e r  m o d u le s . 



Break Dependencies (cont.)
• s w i t c h in g  o f f d e p e n d e n c ie s  o n  h e a d e r s  
ta k e n  f r o m  s o lv e r  (b y  u n d e f-in g  
M K D E P E N D S O L V E R ) le a v e s  o n ly  in t r a -
m o d u le  d e p e n d e n c ie s : n o w  o n ly  ~4 2  m e a n  
d e p e n d e n t f i le s  p e r  c o m p i la t io n  u n i t

• t h is  le a d s  to  th e  n o t io n  o f "c o m p a t ib le " v s . 
"in c o m p a t ib le " c h a n g e s

– “c o m p a t ib le ”: o n e  d o e s  n o t n e e d  to  r e c o m p ile  o th e r 
m o d u le s  (b y  h a n d )

– “in c o m p a t ib le ”: s o m e , o r a ll o f th e  h ig h e r m o d u le s  
n e e d  r e b u i ld s



Break Dependencies, the C++ Way
• c h a n g in g  im p le m e n ta t io n  s h o u ld  n o t 
r e q u ir e  r e c o m p i la t io n  in  o th e r  m o d u le s
> i .e . a  c la s s  s h o u ld  b e  t r u ly  insulated

• in  a  f i r s t s te p , r e d u c in g  d e p e n d e n c ie s  c a n  
b e  a c h ie v e d  v ia
> u s e  fo rw a r d  d e c ls  in s te a d  o f h e a d e r in c lu s io n  
w h e r e v e r  p o s s ib le  (p t r  o r  r e fe r e n c e  to  g iv e n  
ty p e , r e tu r n  v a lu e )

> k e e p  e n u m s  a t th e  c la s s e s  th a t u s e  th e m  
(in s te a d  o f p u t t in g  th e m in to  a  c e n t r a l 
e n u m s .h x x )

> a v o id  d e fa u l t a r g u m e n ts  - th e y  n e e d  fu l l 
d e f in i t io n s , n o t o n ly  fo rw a r d  d e c la r a t io n

> ...



Break Dependencies (cont.)
• a fo r e m e n t io n e d  l is t h e lp s , b u t s t i l l le a v e s  
c la s s  in te r n a ls  e x p o s e d  to  c l ie n t c o d e

• n o w , t r u e  in s u la t io n  c a n  b e  a c h ie v e d  b y
> p im p l id io m  (o r h a n d le -b o d y  id io m )
> a b s t r a c t in te r f a c e  (p r o to c o l c la s s ) p lu s  fa c to r y



What's a Pimpl, Anyway?

c la s s  M y C la s s
{
p u b lic :

s o m e M e th o d ();
s o m e O th e rM e th o d ();

p r iv a te :
s t r u c t M y C la s s Im p l;
M y C la s s Im p l* m p Im p l;

};



Pimpl Vs. Abstract Interface
• p e r fo rm a n c e : p im p l is  s l ig h t ly  fa s te r  th a n  
v ir t u a l fu n c t io n s  c a l ls o n  a  p r o to c o l c la s s

• p im p l p r o v id e s  c o n c r e te  c la s s e s , f r o m  
w h ic h  o n e  c a n  d e r iv e  a n d  th a t c a n  b e  
f r e e ly  c o n s t r u c te d  (e v e n  o n  th e  s ta c k )

• p r o to c o l c la s s e s  a ls o  r e m o v e  l in k -t im e  
d e p e n d e n c ie s  (s e e  U N O )

• b u t fo r  b o th : 
> o v e r h e a d  p r o h ib i t iv e , e .g . fo r lo w -le v e l, 
f r e q u e n t ly  u s e d  c la s s e s  w ith  s im p le  
g e t te r /s e t t e r  m e th o d s

> w h e n  p a s s in g  p im p le d  o b je c t s  b y  v a lu e , 
c o n s id e r to  a ls o  C O W  (C o p y -O n -W r i t e ) th e m .



Also Bad (When Used Large Scale)
• n o n -lo c a l s ta t ic s
• p a s s in g  u s e r -d e f in e d  ty p e s  (c la s s , s t r u c t , 
u n io n ) b y  v a lu e

• C O W e d  m a s s  o b je c t s  th a t n e e d  to  b e  
th r e a d -s a fe

• s h o r t a n d  f lo a t a t in te r f a c e s
• a u to m a t ic  c o n v e r s io n s

• c o d e  is  n o t w a r n in g -f r e e

• n o t b e in g  c o n s t a s  c o n s t c a n .
• u s in g  e x c e p t io n  s p e c i f ic a t io n s
• ...



What's Out There to Help You?
• b o o s t ::s c o p e d _ p t r  fo r  R A I I

• b o o s t ::s h a r e d _ p t r /b o o s t ::w e a k _ p t r  fo r  r e f 
c o u n t in g

• c o m p h e lp e r ::s e r v ic e d e c l fo r  U N O  l ib  
b o i le r -p la te  a v o id a n c e

• o 3 t l::c o w _ w r a p p e r , i f y o u 'v e  p im p l a lr e a d y , 
a n d  n e e d  C O W  o n  to p

• r t l ::S ta t ic  fo r  p r o v id in g  o n -d e m a n d  c r e a te d  
s ta t ic  o b je c t s

http://www.boost.org/libs/smart_ptr/scoped_ptr.htm
http://www.boost.org/libs/smart_ptr/index.html
http://util.openoffice.org/source/browse/util/comphelper/inc/comphelper/servicedecl.hxx?view=markup
http://util.openoffice.org/source/browse/util/o3tl/inc/o3tl/cow_wrapper.hxx?view=markup
http://api.openoffice.org/docs/cpp/ref/names/rtl/c-Static.html


Gdb or When All Else Fails
• u s e  m o s t r e c e n t v e r s io n  (C V S ) 

• h a c k  u n x ln g i6 .m k  to  d e f in e  -g g d b  in s te a d  
o f -g

• i f g d b  g iv e s  'in c o m p le te  ty p e ' o n  c la s s e s  
th a t y o u r  c o d e  u s e s , t r y s e t t in g  
'e n v c f la g s = -fe m it-c la s s -d e b u g -a lw a y s '  a n d  
r e b u i ld  th e  f i le (s ) in  q u e s t io n .

• e x e r c is e  th e  s tu f f y o u  w a n t to  d e b u g  o n c e ,
a n d  o n ly  th e n  a t t a c h  g d b  to  th e  r u n n in g  
o f f ic e  ('g d b  s o f f ic e .b in  $ P ID '). 
> t h a t w a y , y o u  w o r k -a r o u n d  g d b 's  c u r r e n t 
in a b i l i t y  to r e l ia b ly  s e t d e fe r r e d  b r e a k p o in t s  in  
d e m a n d -lo a d e d  l ib s ...



Development Tools
• (X )E m a c s

• V im

• N e tB e a n s /E c l ip s e

• M S V C

• U M L
> a r g o

• b u i ld
>  fo r  E m a c s  & v i: 
w r a p p e r s

• T e s t in g
> /te s t s h l2 c p p u n i t
> d e l t a

• C o d e  a n a ly s is
> c v s s ta t g c c -x m lo in k
s lo c c o u n t c p d  
b o n s a i lx r  c s c o p e  
d o x y g e n

> g c c  d u m p  o p t io n s
> s o u r c e n a v

• I F a c e  d e s ig n
> D ia lo g D u m p

http://argouml.tigris.org/
http://wiki.services.openoffice.org/wiki/Category:Developer_Tools
http://cppunit.sourceforge.net/
http://delta.tigris.org/
http://sourceforge.net/projects/cvsstat/
http://www.gccxml.org/
http://www.cubewano.org/oink-stack/
http://www.dwheeler.com/sloccount/
http://pmd.sourceforge.net/cpd.html
http://go-oo.org/bonsai/cvsqueryform.cgi
http://go-oo.org/lxr
http://cscope.sourceforge.net/
http://www.stack.nl/~dimitri/doxygen/
http://gcc.gnu.org/onlinedocs/gcc/Debugging-Options.html#Debugging-Options
http://sourcenav.sourceforge.net/
http://wiki.services.openoffice.org/wiki/Dialog_Dump


Recommended reading/links
• O O o 's  l is t o f l i t e r a tu r e

• L a r g e -S c a le  C + +  S o f tw a r e  D e s ig n  b y  J o h n  
L a k o s

• C ++  C o d in g  S ta n d a r d s  b y  H e r b  S u t te r  a n d  
A n d r e i A le x a n d r e s c u

• W a tc h  o u t fo r  a n  u p d a te  to  O O o 's  c o d in g  
g u id e l in e s

http://wiki.services.openoffice.org/wiki/Recommended_Reading
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