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This  Special  Issue o f  J L P  is devoted  to three basic  areas  o f  logic p r o g r a m  devel-  
opment :  synthes is ,  t rans format ion  a n d  analys is  of  logic p rograms .  P r o g r a m  Syn thes i s ,  
in a b r o a d  way,  refers to the e l abo ra t i on  o f  a p r o g r a m  in some  sys temat ic  m a n n e r ,  
s ta r t ing  f rom a (nonexecutab le)  specification.  P r o g r a m  synthes is  m a i n l y  focuses on 
a u t o m a t e d  or  s emi -au toma ted  synthesis.  P r o g r a m  Trans fo rma t ion  deals  with the suc- 
cessive t r a n s f o r m a t i o n s  o f  a given p r o g r a m  into equiva len t  bu t  " 'bet ter"  p rograms .  
Usua l ly ,  the adject ive " 'bet ter"  refers to " m o r e  eff icient" with respect to r ome  oper-  
a t iona l  semant ics .  T h e  border l ine  between synthes is  and  t r a n s f o r m a t i o n  ~ very th in  
and  ra ther  subjective.  A possible  difference could  be that  synthes is  starts  f rom spec- 
i f icat ions wr i t ten  in some r icher  logical languages.  P r o g r a m  Ana ly s i s  a ims  at p rov ing  
or  p rov id ing  proper t ies  o f  given p rograms ,  such as t e rmina t ion ,  mode ,  type, a n d  
shar ing.  P r o g r a m  ana lys i s  covers the e l abo ra t i on  o f  general  m e t h o d s  (e.g. abs t rac t  
in terpre ta t ion) ,  the ana lys is  o f  specific proper t ies  or  classes o f  p rograms ,  a n d  the 
cons t ruc t ion  o f  a u t o m a t e d  tools. 

Since the beg inn ing  o f  logic p r o g r a m m i n g ,  there has  been an  ongo ing  research on 
these areas.  N o w a d a y s ,  m a n y  key concepts  have  been clarified, theoret ical  bases  
have  been es tabl ished,  m e t h o d s  have  been developed a n d  a u t o m a t e d  tools have  been 
produced.  But we are still in the never -ending  process which  con t inuous ly  improves  
p r o g r a m m e r s '  capab i l i ty  in deve lop ing  correct,  rel iable and  e ~ c i e n t  p rograms .  

This  Special  Issue on Synthes is ,  TransJbrmat ion  a n d  Ana ly s i s  o f  L o g i c  P r o g r a m s  is 
o rgan ized  in two parts.  The  first par t ,  pub l i shed  in this volume,  includes  papers  on 
p r o g r a m  analysis .  The  second par t  will p ropose  con t r ibu t ions  on synthesis  and  t rans-  
f o rma t ion  o f  logic p rograms .  
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The  con t r ibu t ions  on program analjwis publ i shed  in this vo lume  can be b road ly  
classified under  three different, but  c o m p l e m e n t a r y  categories: gener~d methods ,  si~:- 
cific proper t ies  or classes of  p rograms ,  ~tnd a u t o m a t e d  tools for ver i f ica t ion/debug-  
ging. 

The  two first papers  present  general  method.,, for ver i f ica t ion/analys is  o f  logic pro- 
grams.  The  first one, Verification o f  Logic Programs, by D ino  Pedreschi  and  Salva-  
tore Ruggieri ,  a ims  at p rov id ing  a uni fy ing  f ramework ,  in the style o f  H o a r e ' s  logic, 
for the verif icat ion o f  logic p rograms .  It in t roduces  a p r o o f  theory  which  combines  
previous  proposa ls  for the verif icat ion o f  par t ia l  correctness  and  t e rmina t ion  o f  logic 
p rograms ,  by ga in ing  in expressiveness.  A different a p p r o a c h  to p r o g r a m  analys is  is 
presented in the second paper:  Abstract Diagnosis, by Marco  Comin i ,  Giorg io  Levi, 
M a r i a  C h i a r a  M e o  a n d  G i o v a n n a  Vitiello. Here, the goal is that  o(  ident i fy ing  pro- 
g r am bugs  with respect to the in tended  behavior ,  i.e. in tended  p r o g r a m  propert ies.  
The  technique  leads to verif icat ion me thods  of  abs t rac t  proper t ies  descr ibed by finite 
doma ins .  

T h e  fo l lowing two papers  cons ider  specific proper t ies  or classes o f  p rograms .  The  
paper  ent i t led Tetvtlillation o f  Logic Programs with De&o' Decktrations, by Elena 
March io r i  and  F r a n k  Teus ink ,  considers  a single proper ty ,  t e rmina t ion ,  but  in a 
new context:  logic p r o g r a m s  with delay declara t ions .  It is we l l -known that  well- 
m o d e d  programs ,  i.e. which  respect some correctness  cond i t ions  on the inpu t /ou tpu t  
connect ions ,  al lows one to derive efficient me thods  for ver i fy ing diverse proper t ies  o f  
logic p rograms .  The  paper  titled Layered Modes, by S a n d r o  Etalle and  Maur i z io  Ga-  
bbrieil i ,  extends exist ing mode  systems en la rg ing  the class o f  p rog rams  which  can be 
verified by using modes.  

F ina l ly ,  there are two papers  which  descr ibe  a u t o m a t e d  tools for verif icat ion/de-  
bugging.  B a u d o u i n  Le Char l ie r ,  Chr i s tophe  Lecl~re, Sab ina  Rossi  and  Agos t ino  Co- 
rtesi are the au tho r s  o f  the fifth con t r ibu t ion ,  titled Automated l~'er([ication o f  Proiog 
Programs. They  present  a generic ana lyse r  for Prolog which  can be used to check the 
correctness  o f  Prolog p r o g r a m s  with respect to var ious  proper t ies  such as modes,  
types, sha r ing  and  t e rmina t ion .  The  last paper  in this issue describes Ophml: An Ex- 
lendable Trace Anaij'ser]br Proh~g, by Mirel le  Ducass6. O p i u m  is based on a trace 
query  model .  The  essential  features of  this model  are abi l i ty  o f  mode l ing  execut ion 
data ,  s y n c h r o n o u s  trace que ry ing  and  me ta -debugg ing  capabi l i t ies .  The  O p i u m  trace 
ana lyse r  offers the capabi l i t ies  to bui ld  abs t rac t  t racers a n d  a u t o m a t e d  debugger  fa- 
cilities. 

M a n y  thanks  to Maur i ce  Bruynooghe ,  Ed i to r - in -Ch ie f  o f  JLP,  for invi t ing us to 
edit  this issue, and  for his helpful  suppor t .  We are grateful  to the au thors  for provid-  
ing h igh-qua l i ty  con t r ibu t ions .  F inal ly ,  we thank  all the reviewers for their  helpful  
cri t icisms,  suggest ions a n d  advice. 
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