
I l 

So far ,  I h a v e n ' t  been  i n u n d a t e d  wi th  ques t ions  f rom you,  dea r  readers .  B u t  t h a t ' s  all 
right~ I still  have  some in s tock.  J u s t  make  sure  i t  d o e s n ' t  d r y  up. Oh,  by  the  way ,  I 
go t  a v e r y  i n t e r e s t i n g  c o m m e n t  on the  las t  issue. I dec ided  to  share  i t  w i th  you:  

P a t r i c k ;  

Whi le  I agree  w i t h  the  pr inc ip le  t ex t  o f  you r  query- lo  co lumn,  you r  choice of  example  is 
e n c o u r a g i n g  users  to  shoo t  themse lves  in the  foot. I d o n ' t  know w h a t  you  are p l ann ing  
for  n e x t  issue, b u t  here  is some gr is t  for y o u r  mill. 

I t  is e x t r e m e l y  i l l -advised to  a t t e m p t  to mic ro -op t lmize  code in the  m a n n e r  sugges ted  
6y  Que ry - io ,  as the  p e r f o r m a n c e  i m p r o v e m e n t  ob t a inab l e  is microscopica l ly  small ,  while 
the  peri l  o f  i n t r o d u c i n g  subt le  bugs is large. 

C o n s i d e r  the  or iginal  code (here,  made  in to  a func t ion)  

(defun add-del-1 (new old) 
(push new llst-of-ltems) 
(delete old llsS-of-ltems) 
list-of-items) 

"What does  th i s  code do i f  (EQL new 01d) -> T ? In all p robab i l i ty ,  th is  or iginal  code is 
s u b t l y  buggy;  to  be concre te ,  suppose LIST-OF-ITEMS is (A B C) and  we call 
(ADD-DEL-1 ' FO0 ' FO0). 

I n t e r p r e t a t i o n  ~1 :  A t  f i rs t  glance would  sugges t  t h a t  the  , .esult  should  he (A B C), t h a t  
is, FO0 would  be a d d e d  and  t h e n  dele ted.  
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I n t e r p r e t a t i o n  ~ 2 :  A t  second  glance,  keep ing  in m i n d  t he  " b u g "  o f  d e p e n d i n g  on  the  side 
e f f e c t  b e h a v i o r  o f  DELETE, t he  c o r r e c t  r e s u l t  will be  (F00  A B C), because  PUSH pu t s  
foo a t  t h e  b e g i n n i n g  o f  t he  llst, and  D E L E T E  c a n n o t  r e m o v e  i t  t he re ,  so the  or ig inal  l ist  
r e m a i n s .  U n d e r  some i n t e r p r e t a t i o n s ,  t he  user  was d e p e n d i n g  on a sub t l e  f e a tu r e ,  and  
t he  a b s e n c e  o f  t h e  (SETQ l i s t - o f - i t e m s  - - )  is n o t  a bug  b u t  an  o b s c u r e  use o f  the  
k n o w n  b e h a v i o r  o f  de le te .  

I n t e r p e r t a t l o n  ~ 3 :  A t  t h i r d  glance,  suppose  we " e x p e c t "  r e s u l t  ~ 2  (F00  A B C), and  call 
(ADD-DEL-1 ' F00 ' F00) again.  W h a t  resu l t?  Surp r i se !  T h e  r e s u l t  is (F00  F00 A B C). 
N o w  t h e  c r e d i b i l i t y  o f  i n t e r p r e t a t i o n  ~ 2  is s t r a i n e d  to  the  b r e a k i n g  poin t ;  I ts  h a r d  to  
c o n c i e v e  o f  t h e  c o n t r a c t  o f  ADD-DEL-1 p e r m i t t i n g  a r e su l t  w i th  two  copies  o f  F00. 

So now  le ts  b a c k t r a c k  a bi t .  W e ' v e  d e m o n s t r a t e d  t h a t  t he  or ig ina l  de f in i t i on  o f  
ADD-DEL-1 is p r o b a b l y  buggy ,  b u t  r e m e m b e r  t h a t  we w e r e n ' t  t r y i n g  to  fix a bug,  we 
w e r e  t r y i n g  t o  b u m  p e r f o r m a n c e ,  and  i n c i d e n t a l l y  in t he  p rocess  o f  b u m m i n g  
p e r f o r m a n c e ,  u n c o v e r e d  a " b u g "  in t he  absence  o f  a SETQ. T w o  possible  f unc t i ons  
c o m e  o u t  o f  this:  

;; Flx the bug, but don't change the algorithm 
(defun add-del-2 (new old) 

(push new llst-of-ltems) 
(setq llst-of-ltems (delete old llst-of-items)) 
llst-of-ltems) 

;; Flx the bug. and make a minor speed improvement 
(defun add-del-3 (new old) 

(setq llst-of-ltems (delete old list-of-ltems)) 
(push new llst-of-ltems) 
llst-of-ltems) 

N o w  fo r  t h e  c r u n c h !  R e a d i n g  t h e  c o m m e n t s  in ADD-DEL-2 and  ADD-DEL-3, and  looking 
a t  t h e  code ,  one  m i g h t  be l ieve  t h a t  t he  c o m m e n t s  and  code  for  b o t h  func t i ons  a re  
c o r r e c t .  In  fac t ,  n e i t h e r  o f  t h e m  is[ B o t h  ADD-DEL-2 and  ADD-DEL-3 give d i f f e r e n t  
r e s u l t s  t h a n  ADD-DEL-1 in t he  case t h a t  OLD and  NEW are  E~L. 

Mora l :  C h a n g i n g  code  is a sub t l e  business .  T w e a k i n g  code as sugges ted  in Que ry - lo ,  for  
t h e  sake  o f  s a v i ng  one  CDR o p e r a t i o n ,  is n o t  w o r t h  t he  d a n g e r  o f  i n t r o d u c i n g  sub t l e  
bugs.  E v e n  fizing sub t l e  bugs  in ex is t ing  code  can  on ly  be done  in c o n j u n c t i o n  wi th  
ca r e fu l  c o n s i d e r a t i o n  o f  w h a t  ca l le rs  m a y  have  been  d e p e n d i n g  on  b u g g y  behav io r .  
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Dave ,  

I ag ree  c o m p l e t e l y  w i t h  y o u r  c o m m e n t s .  H o w e v e r  I d o n ' t  t h i n k  m y  i n t e n t  was to  

e n c o u r a g e  or  sugges t  to  peop le  to  do m i c r o  o p t i m i z a t i o n  on code t h e y  d o n ' t  u n d e r s t a n d ,  
b u t  m e r e l y  to  exp la in  the  p r o b l e m s  you  can  ge t  in to  r e ly ing  on side e f fec ts  o f  
d e s t r u c t i v e  func t ions .  

I t r i e d  to  m a k e  m y  p o i n t  us ing a classic s i t u a t i o n  w h e r e  a piece o f  code works  " b y  
c h a n c e  n a nd  showing  t h a t  a s eeming ly  small  change ,  done  by  s o m e b o d y  w i th  good i n t e n t  
b u t  l im i t ed  knowledge ,  u n c o v e r s  (one  o~  the  bugs in the  code.  

T o  a n s w e r  t he  las t  ph i losoph ica l  p o i n t  in y o u r  conclus ion:  i f  I would  come  across  a piece 
o f  code  l lke A d d - d e 1 - 1 ,  I would  change  it. N o t  because  I cou ld  save  one  CDR, b u t  
because  th i s  code  is u n m a i n t a l n a b l e .  I c o m p l e t e l y  ag ree  wi th  y o u r  las t  p o i n t  t hough :  
~ E v e n  f ix ing sub t l e  bugs  in ex is t ing  code  can  on ly  be done  in c o n j u n c t i o n  wi th  ca re fu l  
c o n s i d e r a t i o n  o f  w h a t  ca l lers  m a y  have  been  d e p e n d i n g  on  b u g g y  behav io r .  ~ 

O n e  message  I w a n t  to  ge t  across  is: ~ T r y  to  u n d e r s t a n d  t he  code  you  a re  
w o r k i n g  wi th ,  o t h e r w i s e  y o u  a re  l ikely  to  sc rew up  soone r  or  l a t e r  n. 

A n d  now,  on  w i t h  some ques t ions ,  

> W h a t  i s  a c d r - c o d e d  l i s t ~  

C d r - c 0 d l n g  is a t e c h n i q u e  used  to  s to re  l ists e f f i c ien t ly  on  some Lisp  i m p l e m e n t a t i o n s .  
T h e  usual  a n d  obv ious  r e p r e s e n t a t i o n  o f  a l ls t  is as severa l  cons-cells .  T h e  f i r s t  
e l e m e n t  o f  t h e  cons-cel l  p o i n t  to  an  e l e m e n t  o f  the  l ls t  and  the  second  e l e m e n t  o f  t he  
cons-cel l  p o i n t s  to  t he  n e x t  cons-cell .  F o r  an  n e l e m e n t s  llst,  we need  n cons-cells ,  
us ing up  n w o r d s  for  i n d i r e c t i o n  p o i n t e r s  l ink ing  the  cons-cel ls  t o g e t h e r .  M o r e o v e r ,  t he  
cons-cel ls  a r e  n o t  neces sa r i l y  close t o g e t h e r ,  i nc reas ing  chances  for  page  fau l t s  while 
going t h r o u g h  t he  e l e m e n t s  o f  the  llst. 

W h e n  a i l s t l s  c d r - c o d e d ,  i t  is s t o r e d  as one b lock  o f  s to rage  o f  n words ,  each  po in t i ng  
to  t h e i r  c o r r e s p o n d i n g  e l e m e n t  o f  the  list. F u n c t i o n s  looking up  lists l lke get ,  assoc, 
m e m b e r . . ,  will b e  f a s t e r  on  these  lists and  a re  l ike ly  to  g e n e r a t e  less page  faul ts .  
A p p l y i n g  f u n c t i o n s  t h a t  change  the  C D R  o f  a sub l i s t  l ike Rp lacd ,  Nc0nc, D e l e t e ,  
N r e v e r s e  on  a c d r - c o d e d  l is t  is less easy9 because  the  C D R s  a re  i m p l l c t  and  n o t  
a l loca ted .  R p l a c d  has  to  a l loca te  one  be fo re  chang ing  i t  and  t he  or ig inal  l ls t  is r e p a i r e d  
us ing  an  invis ib le  i n d i r e c t i o n  po i n t e r .  T h i s  p rocess  is t r a n s p a r e n t  to  t he  user .  Lis ts  
p r o d u c e d  b y  L l s t ,  L l s t *  C o p y - l i s t  a re  cd r - coded ,  lists bu i l t  w i t h  Cons, Push,  
N r e v e r s e ,  Mapcar a re  not .  E v e n  i f  on ly  few i m p l e m e n t a t i o n s  use cd r -cod lng ,  keep ing  
th i s  in m i n d  while  des igning  a p r o g r a m  will he lp  ge t  an  e x t r a  speed  up  on  those  
i m p l e m e n t a t i o n s  and  will avo id  su r p r i s i ng ly  low p e r f o r m a n c e s  on c e r t a i n  ope ra t i ons ,  

because  t he  p r o g r a m  p r o d u c e s  c d r - c o d e d  lists and  modif ies  t h e i r  imp l i c i t  CDRs.  
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> (read-from-string my-string :start n ) does n o t s e e m t o w o r k .  W h a t ' s  wrong~ 

T h e  p r o b l e m  is t h a t  r e a d - f r o m - s t r i n g  t akes  two  op t iona l  a r g u m e n t s :  EOF-ERROR-P and  
EOF-VALUE be fo re  the  key  a r g u m e n t s .  T h e y  need  to  be supp l i ed  be fo re  one  can  s u p p l y  
a n y  key ,  o t h e r w i s e  the  f i r s t  k e y w o r d  (key  name)  is t a k e n  as a non  null  va lue  for  
EOF-ERROR-P and  i ts  va lue  is t a k e n  as EOF-VALUE. I t  p r o d u c e s  the  s t r a n g e  e f fec t  t h a t  
r e a d - f r 0 m - s t r l n g  s t a r t s  r e a d i n g  a t  t he  beg inn ing  o f  m y - s t r i n g  in s t ead  o f  s t a r t i n g  a t  

n .  

T h e r e  is a lesson to  be l e a r n e d  f r o m  this.  W h e n  wr i t i ng  an  i n t e r f a c e  f u n c t i o n  using key  
a r g u m e n t s ,  d o n ' t  use op t iona l  a r g u m e n t s  a t  t he  same t ime.  I t  wo rks  b u t  i t  is v e r y  

confusing. 

The following is a Common Lisp program that computes a relatively 
familiar function in a relatively unfamiliar way. It has been written 
with uninformative variable names. The idea is to figure out what the 
program does without running it. 

This one is hard. It is a logarithmic algorithm for computing a 
well-known function. Like many logarithmic algorithms, it was derived 
by mapping the original problem into anotheT domain. In this case the 
program maps the original problem, which manipulates numbers, into a 
problem that involves manipulating something else. We solve the 
mapped problem logarithmically, and finally map back. The final twist 
is that the object being manipulated in the program is represented in 
a diabolical manner! 

(defun f (1) 
(labels ((g (n n-I n-2 m m-I m-2) 

(let ((k (* n-1 m-l))) 
(values (+ (* n m) k) 

(+ (* n m-l) (* n-I m-2)) 
(+ k (* n-2 m-2))))) 

(h (i) 
(cond ((zerop i) (values 1 0 0)) 

((= i i) (values i i 0)) 
((evenp i) 
(multlple-value-blnd (n n-I n-2) 

(h (truncate i 2)) 
(g n n-i n-2 n n-i n-2))) 

(t 
(multlple-value-blnd (n n-I n-2) 

(h ( 1 -  i ) )  
(g  1 1 0 n n-i n-2)))))) 

(values (h i)))) 

Dick Gabriel 
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