
j er-  -I ff, 

- C a n  litou ta lk  abou t  key protein,sing techn~qt~es? 
A general problem in key processing involves the passing of keys from one function to 
another, w i th  some defaulting or overriding of key values. 
In the following expsmple, we want to create a vector w i th  a f i l l  p o i n t e r  of O. We 
are expected to support all the keys that make-array supports. 
( d e f u n  a a k e - e m p t y - v e c t o r - l r l t h - f l l l - p o L n t e r  ( l e n g t h  ~ r e e t  k e y - v a l u e - p a i r s )  

( a p p l y  # ' m a k e - a r r a y  l e n g t h  : f i l l - p o i n t e r  0 k e y - v a l u e - p a i r s ) )  

Since C o m m o n  Lisp specifies t h a t  in case of  key  dupl ica tes ,  the  l e f tmos t  a r g u m e n t  pair  
t a k e s  p recedence ,  m a k e - a r r a y  will a lways  ge t  a value  for the  : f 1 1 1 - p o l n t e r  key  of  O. 

Now,  If we w a n t  to  speci fy  a de fau l t  for : f 1 1 1 - p o l n t e r  b u t  we d o n ' t  w a n t  to  shadow the  
• one g iven  b y  the  caller ,  we can  do i t  this  way.  

( d e f u n  m a k e - v e c t o r - l r J . t h - f l l l - p o l n t e r  ( l e n g t h  t r e a t  k e y - v z l u e - p z l r s  
kkey  ( f i l l - p o i n t e r  O) 
H a l l o w - o t h e r - k e y s )  

( a p p l y  #' s a k e - a r r a y  l e n g t h  : f i l l - p o i n t e r  f i l l - p o i n t e r  k e y - v ~ l u e - p a ~ . r s ) )  

f 1 1 1 - p o l n t e r  will be  b o u n d  to  the  value  of  the  : f l l l - p o l n t e r  key  given b y  the  caller, 
and  will de f au l t  to  O. T h e n  the  value,  poss ib ly  defaul ted ,  is expl ic i t ly  passed to  
m a k e - a r r a y .  No t i ce  the  use of  k a l l o w - o t h e r - k e y s  In the  a r g u m e n t  flat, so t h a t  o ther  
keys ,  bes ides  : f 1 1 1 - p o l n t e r ,  can  be  passed as well. 

I t  is w o r t h  no t ing  t h a t  the  key 'word pars ing  for m a k e - a r r z y  will have  to  be done a t  run  
t ime  and  the re fo re  can  be more  cos t ly  than  a call wi th  requi red  a r g u m e n t s  only. 
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- I n  w h a t  s i t u a t i o n  mhould s o v t e o n e  uea a n  i n l l n e  f u n c t i o n  inate~zd o f a  m a c r o ~  

I nl lne funct ions  are designed to improve the per formance  of  the calling funct ion  by 
i n t eg ra t i ng  the code of  the inline func t ion  into  the calling function.  Thls  avoids the 
func t ion  call overhead  and allows the  compiler  to make fu r the r  global opt lmlzat ions.  The  
compi ler  gua ran tees  t h a t  the resul t ing  code is semant ica l ly  equivalent  to the one where 
the  func t ion  is called. 
On  the  o ther  hand,  a macro  call expression is subs t i tu t ed  with the  expansion of  the 
macro .  I t  is in tended  to be used to create  new syntac t ic  const ructs .  Since i t  is an 
expression subs t i tu t ion ,  i ts behavior  migh t  depend  upon where i t  is expanded.  

Le t ' s  consider  thls  def in i t ion o f  p r o g l :  
(clef macro p rog l  ( form1 /~body forms)  

• ( p rogn 
• form1 
• Qforms 
. f o r m l ) )  

The  form 
( p r o g l ,  a 

( l n c f  z ) )  
will expand  in to  
( p rogn  

a 
( l n c f  a) 

a) 
which  looks correct .  B u t  the  form 

( p r o g l  ( l n c f  a) 
( l n c f  a n ) )  

expands  in to  
( p rogn  

( l n c f  a) 
( l n c f  a n) 
( l n c f  a ) )  

Th i s  is wrong because the  fo rm ( l n c f  a) is eva lua ted  twice. A macro  wr i te r  m u s t  take 
care  of  macro  a r g u m e n t  evalwst lon problems by himself. 

Here  is a be t t e r  d e f i n i t i o n  
( d e f l a c r o  p r o g l  ( f o r m l  Z r e s t  fo rms)  

' ( l e t  ( ( e x p  0 fo rml )  
.Qforme 
e x p ) ) )  

If  we use i t  in this  func t ion  def ini t ion,  
( d e f u n  u p d a t e  ( v a l u e )  

( p r o g l  ( g e t - v a l u e )  
( s e r f  ( g e t - v a l u e  v a l u e ) ) ) )  

i t  is equ iva len t  to  
( d e f u n  upda t e  ( v a l u e )  

( l e t  ( ( e x p  ( g e t - v a l u e ) ) )  
( s e l ; f  ( g e t - v a l u e  v a l u e ) )  

exp) ) 
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This  does  work.  
B u t  i f  we use i t  in this  funct ion:  
( d e f u n  u p d a t e - e x p r e s s i o n  ( e x p  v a l u e )  

( p r o g l  ( c o m p u t e  exp) 
( s e r f  ( c o m p u t e  exp) v a l u e ) ) )  

i t  is equ iva len t  to: 
( d e f u n  u p d a t e - e x p r e s s i o n  ( e x p  v a l u e )  

( l e t  ( ( e x p  ( compu te  e x p ) ) )  
( s e r f  ( compu te  exp) w l u e )  

exp)  ) 
This  is no t  w h a t  we want .  The  a r g u m e n t  exp has been shadowed  by  the  exp used 
in te rna l ly  b y  the  m a c r o  expansion.  This  is called nident i f ier  c ap t u r e  ~. To  avoid this, the  
mac roexpans ion  m u s t  use a symbol  t ha t  n o b o d y  else is using. Gensym is made  for that .  
A co r r ec t  def in i t ion o f  p r o g l  is s l ightly more  compl ica ted:  

( d e f m a c r o  p r o g l  ( f o r m l  ~ r e s t  fo rms)  
( l e t  ( ( s  ( g e n s y m ) ) )  

' ( l e t  ( ( , s  0 f o r m l )  
o~forms  
.s)))) 

In conclusion,  since macros  are  more  diff icul t  to wr i t e  than  s t r a igh t  funct ions,  when all 
you  w a n t  is to  ge t  open  coding ins tead  of  s funct ion  call, wr i te  i t  as a func t ion  
p roc l a imed  inllne. N o t e  t h a t  mos t  implemen ta t ions  requi re  t h a t  the  proc la im form m u s t  
a p p e a r  be fo re  the  def in i t ion of  the  funet ion.  
Here  is an  example  o f  an iniine funct ion:  

( p r o c l a l a  ' ( l n l l n e  l n t e r l l s p - a s s o c ) )  
( d e f u n  l n t e r l l s p - a s s o c  ( i t e m  l i s t )  

( a n d  ( c o n s p  l i s t )  
( a s s o c  I t e m  l i s t  : t e s t  # ' e q u a l ) ) )  
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