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SMILE AT LISP 

ABSTRACT : 

This memo i s  intended t o  explain t h e  use of t h e  LISP funct ions  i n  
t h e  system f i l e  SYS: SMILE.LSP. These funct ions  a r e  a genera l ly  use fu l  
extension t o  t h e  funct ions  a l ready defined i n  t h e  LISP i n t e r p r e t e r ,  and 
a r e  discussed i n  s i x  ca tegor ies .  

f. Functions f o r  def in ing funct ions  
11. Functions f o r  debugging funct ions  
111. Functions f o r  p r i n t i n g  t h e  d e f i n i t i o n s  of funct ions  
I V .  Functions f o r  using output devices 
V. Functions f o r  d i sk  input  
VI . Other use fu l  functions 

~d g e t  these  funct ions  i n t o  t h e  LISP i n t e r p r e t e r ,  evaluate 
(INC(1NPUT SYS: SMILE)) 

I. FUNCTIONS FOR DEFINING FUNCTIONS 

DE DF and DM a r e  FEXPRS used t o  def ine  EXPRS FEXPRS and MACROS. 
They have t h e  s i d e  e f f e c t  of ENTERing t h e  name of t h e  funct ion i n t o  
a l i s t  c a l l e d  ALLFNS. DE DF and DM a l s o  t e l l  you when you have 
RFlDEFINED a funct ion by re turning t h e  l i s t  (ulame> REDEFINED) ins tead  
of <name>. The c a l l i n g  sequence f o r  DE i s :  

(DE same> <variable l i s t >  <function body>) 
Example : 

To def ine  an EXPR whose name i s  SIZE: 

you type : 
(DE SIZE ( L )  (corn ((ATCM L )  (d) ( T  (PLUS 1 (SIZE (CAR L ) )  (SIZE ( 
CDR L ) ) ) ) ) )  

l i s p  types : 
SIZE 

t h e  d e f i n i t i o n  of SIZE i s  then:  
(DEFPROP SIZE 
(LAMBDA (0 
(corn ((ATOM L)  (d) ( T  (PLUS 1 (SIZE (CAR L)  ) (SIZE (CDR L )  ) ) ) )  ) 
MPR) 

DF and DM behave s imi la r ly .  
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DV i s  a FMPR use fu l  f o r  defining a VALUE. DV has t h e  s i d e  e f f e c t  
of enter ing t h e  name of t h e  VALUE defined i n t o  a l i s t  c a l l e d  ALLVALUES. 

The c a l l i n g  sequence f o r  DV i s :  
(DV -me> <unquoted value>) 

Example : 

you type : 
(DV X (VALUE OF x ) )  

l i s p  types :  
(VALUE OF X )  

t h e  d e f i n i t i o n  of X i s  then:  
(DEFPROP x 
(NIL VALUE OF X )  
VALUE ) 

See appendix I f o r  d e f i n i t i o n s  of DE DF DM and DV. 

11. FUNCTIONS FOR DEBUGGING FUNCTIONS 

Three d i f f e r e n t  types of debbgging a i d s  a r e  ava i l ab le :  TRACE, 
TRACET and BREAK. 

A )  TRACE and i t s  a u x i l l a r y  funct ions  UNTRACE and RESET allow one t o  
monitor t h e  entrance t o  and e x i t  from "traced" functions.  (warning: 
use (NCWLTO T) with compiled funct ions)  when a "traced" funct ion i s  
entered, 

(ENTERING <recursion depth> <function name>) <values of arguments> 
i s  typed. When exited,  

(LEAVING <recursion depth> e u n c t i o n  name>) <resul t>  
i s  typed. Appendix I1 contains an example of t r a c e  appl ied  t o  t h e  
funct ion SIZE. 

(TRACE G i s t  of names>) FEXPR causes a l l  functions i n  l i s t  of names 
t o  be "traced." TRACE re tu rns  a l i s t  of names of those 
funct ions  which were previously  not  t r aced ,  

. (UNTRACE a i s t  of names>) FMPR i s  t h e  inverse  t o  TRACE, i e . ,  it 
r e s t o r e s  each funct ion t o  i t s  previous untraced s t a t e .  

(RESET) MPR causes a l l  recursion depth counters t o  be r e s e t  t o  zero. 
Only necessary when a t r a c e d  funct ion i s  abnormally exi ted .  

B )  TRACET and i t s  a u x i l l a r y  functions UNTRACET SLST and USLST allow 
one t o  monitor a l l  SET'S o r  SETQ1s t o  atoms se lec ted  f o r  by SLST. 
When such a SET o r  SETQ occurs, 
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i s  pr inted.  (warning - use (NOULTD T )  with compiled funct ions)  

(TRAcET) MPR turns  on SET-SETQ monitoring. 

(UNTRACET) MPR turns  o f f  SET- SETQ monitoring. 

(SLST a i s t  of atoms>) FMPR Appends U i s t  of atoms> t o  t he  l i s t  of 
monitored atoms. 

(USLST a i s t  of atoms> FMPR Removes each atom from l i s t  of monitored 
a t  oms. 

C )  (BREAK Coreak p t .  #> <value>) EXPR i s  useful  f o r  observing t he  
s t a t e  of var iable  bindings within lambda expressions and 
progs . When BREAK i s  entered, (BREAK &re& p t  . #>) i s  
pr inted.  BREAK then enters  a READ-EVAL-PRINT loop u n t i l  
semicolon i s  typed t o  READ. BREAK then e x i t s  with <value>. 

111. FUNCTIONS FOR PRINTING DEFINITIONS OF FUNCTIONS AND OTHER PROPER- 
TIES. 

(GRINDEF a i s t  of atoms?>) FMPR i s  used t o  p r i n t  proper t ies  of atoms 
i n  readable DEFPROP format. GRINDEF produces output i n  
which parenthesis  depth and matching i s  recognizable by 
l i n e  indentation.  

The normal l i s t  of p roper t i es  which GRINDEF p r i n t s  
i s  (EXPR FMPR VALUE MACRO). Any non-atomic member of 
a i s t -o r -a toms?> designates a d i f f e r en t  l i s t  of proper t ies .  
Appendix I was produced by: 

(GRINDEF DE DF DM DV ENTER) 

(GRINL <atom>) FMPR causes a l l  atoms i n  t he  l i s t  (<atom> <value of atom> 
t o  be GRINDEFed. 

For example, (GRINL ALLFNS) w i l l  cause ALLFNS and every function which 
has been defined by DE DF o r  DM t o  be GRINDEFed. 

GRINDEF uses t h e  auxiliary functions SPRINT ~JJJNOZ PAHL and PPOS. 

I V .  FUNCTIONS FOR USING OUTPUT DEVICES 

(LPT) MPR i s  used t o  s t a r t  an output f i l e  on t he  l i n e  p r i n t e r .  It does 
(PROG NIL (OUTC (OUTPUT LPT: ) T )  

( LINELENGTH LPTLENGTH ) 
( OUTTIME ) ) 

where OUTTIME p r i n t s  a heading, time and date.  
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(OFF) MPR i s  used t o  end an output f i l e .  It does 
(PROG NIL (PRINT T )  

(OUTC NIL T )  
(LINELENGTH TTYLENGTH ) ) 

(LPTOUT <expr-l is t>) FEXPR i s  used t o  c r e a t e  an e n t i r e  output f i l e  on 
t h e  l i n e p r i n t e r .  It does 
(PROG NIL (LPT) 

(MAPC (FUNCTION EVAL) <expr-l is t>) 
(OFF) ) 

Examples : (LPTOUT (GRINL ALLFNS ) ) 
(LPTOUT (PRINT OBLIST) (PRINT FOO) ) 

(DSKOUT a i l e  name> <expr- l i s t>)  FEXPR i s  used t o  c rea te  an e n t i r e  output 
f i l e  on d i sk  f i l e  DSK: Gile-name> .LSP. It s e t s  l ine leng th  
t o  LPTLENGTH, and evaluates a l l  expres s i  m s  i n  <expr-list>, 
then does (OFF). 

Example : (DSKOUT KEWFNS (GRINL NEWFNS) ) 

Appendix I V  contains complete d e f i n i t i o n s .  

V. mTNCTIONS FOR USING INPUT DEVICES 

(DSKIN a i s t  of file-names>) FMPR reads funct ion-def in i t ions  i n  
DEFPROP format from a l l  designated d i sk  f i l e s .  It a l s o  
p r i n t s  (<function name> REDEFINED) f o r  any funct ion which 
i s  redefined.  DSKIN re tu rns  +*. 

Example : (DSKIN SYS : SMILE ALVINE DSK : NEWFNS ) 

(GETDEF <device name> G i l e  name> U i s t  of funct ion names>) FMPR 
needs se lec ted  funct ion d e f i n i t i o n s  from spec i f i ed  d i s k  
f i l e ,  and p r i n t s  t h e  names of those  found. GETDEF re tu rns  
=* . 
Example : (GETDEF DSK: NEWFNS SIZE FOOBAZ) 

V I .  OTHER USEFUL FUNCTIONS 

(TIMER <expression l i s t > )  FMPR re tu rns  t h e  execution time i n  m i l l i -  
seconds of t h e  expressions i n  t h e  expression l i s t .  

Example: (TIMER (GC) ( G C ) )  r e tu rns  t h e  number of m i l l i -  
. seconds n e c e s s a r y t o  do 2 garbage co l l ec t ions .  

(EDIT <at- <old> ~ e w > )  FMPR cuases a l l  occurances of <OLD> s-expression 
t o  be replaced by <ne* s-expression i n  some property of <atom.  
The proper ty  t o  change i s  se lec ted  a s  fo-s : 
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(1) M P R  
(2)  FEXPR 
( 3 )  f i r s t  property on property l i s t .  

Example : (EDIT OFF TTYLENGTH 105 ) 
Woulil charge OFF t o :  
(DEFPROP OFF 
(LAMBDA NIL (PROG NIL (PRINT T)  (OUTC NIL T )  (LINELENGTH 1p5 ) ) ) 
EXPR ) 

EDIT re turns  - T i f  a change was made. Otherwise - NIL. 

( ' C  <sexpr>) MACRO i s  t he  same as  (QUOTE < s e x p ~  ) 

(INITF) MPR i s  a function which i s  useful  t o  res to re  t he  i n i t i a l  
s t a t e s  of g lobal  var iables  such as  l inelength , TTY 
i / o  modes, e t c .  

(INITFN (QUOTE INITF)) w i l l  cause INITF t o  be executed 
whenever b e l l  i s  typed, o r  a L I S P  e r ro r  re tu rn  t o  t he  
outer l e v e l  occurs. 5 i s  i s  useful  when using (ED) 
t o  r e s t o r e  t e le type  input mode t o  (DDTIN NIL). 
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(DEFPFIOP DE 
( L A M B D A  ( L )  ( D E F I N  ( C A R  L )  ( C A D R  L )  ( C A D D R  L ) ,  ( Q U O T E  E X P R ) ) )  
F E X P R  

( D E F P R O P  OF 
( L A M H D A  ( L )  ( D E F I N  ( C A R  L )  ( C A D R  L )  (CADOR L )  ( Q U O T E  F E X P R ) ) )  
F E X P R )  

(DEFPROP DM 
( L A M B D A  ( L )  ( D E F I N  ( C A R  L )  ( U A D R  L )  ( C A D D R  L )  ( Q U O T E  M A C R O ) ) )  , 

F E X P R  

( D E F P R O P  i3V 
( L A M B D A ( % X L )  

( P R O G 2  ( S E T Q  A L L V A L U E S  ( E N T t R  ( C A R  %%L)  A L L V A L U E S ) )  
( S E T  ( C A R  X % L )  ( C A D H  % % L ) ) ) )  

F E X P R )  

( C E F P R O P  E N T E R  
(LkHBD: ( X  1) ( C O h i D  ( ( M E M B E R  X L )  L )  ( T  ( C O N S  X  L ) ) ) )  
E X P R )  

- ( D E F P R O P  D E ' F I N  
( L A A B D A ( X  V  F P )  
( P R O G  ( S )  

( S E T Q  H 
( C O N D  

( ( G E T L  X ( Q a O T f i  (EXPR F E X P R  SUBR F S U B R  L S U B R  M A C R O ) ) )  ' . 

( L I S T  X ( Q i J O T L  R E D E F I N E D ) ) )  
( T  X I ) )  

( S E T Q  A L L F N S  ( E N T E R  X A L L F N S ) )  
( P U T P R O P  X 

( L I S T  ( Q U O T E  L A M B D A )  
v 
( SUBST ( Q U O T E  QUOTE 1 (QUOTE ' ) F 1 )  

P 1 
( R E T U R N  R ) ) )  

E X P R )  

(SIZE ( Q U O T E  ( C O N D  ( X  Y )  ( T  2 ) ) ) )  
( E N T E R I N G  1 S I Z E )  ( ( C O N D  ( X  Y )  ( T  t ) ) )  
( L h T E R I N G  2 S I t E )  ( C O N D )  
( L E A V I N G  2 S I Z E )  0 
( E h T E R I N G  2 SIZE) ( ( ( X  Y )  ( T  2 ) ) )  
( E h T E H I N G  3 S I Z E )  ( ( X  Y ) )  
( E h T E R I N G  4 S I Z E )  ( X )  - ( L E A V I N G  4 S T Z E )  0 
( E ~ T E R I N G  4 S I Z E )  ( ( Y ) )  

( E N T E R I N G  5 SIZE) ( Y )  



( L E A V I N G  5 S I Z E )  O 
( E A T E R I N G  5 S I s E )  ( N I L )  
( L E A V I N G  5 SIZE> @ 
( L E A V I N G  4 S I Z E )  1 
( L E A V I N G  3 S I Z E )  2 
( E K T E H I N G  3 S I Z E )  ( ( ( T  2 ) ) )  
( E A T E R I N G  4 S I 2 E )  ( ( T  2 ) )  
( E K T E R I N G  5 S I Z E )  ( T )  
(LEAV: :<G 5 S I Z E )  O 
( E h T E E i N G  5 SIZE) ( ( 2 ) )  
( E b T E R I N G  6 S I Z E )  ( Z )  
( L E A V I N G  6 S I Z E )  
( E A T E R I N G  6 S I Z E )  ( N I L )  
( L E A V I N G  6 S I Z E )  O 
( L E A V I N G  5 S I Z E )  1 
( L E A V I N G  4 S I Z E )  2 
( E A ' T E R I N G  4 SIZE) ( N I L )  
( L E A V I N G  4 S I Z E )  ti 
( L E A V I N G  3 S I Z E )  3 
( L E A V I N G  2 S I Z E )  6 
( L E A V I N G  1 S I Z E )  7 

( O E F P R O P  I P T  
(LAYBCIA  YJIL 

(PROG A I L  ( O U T C  ( O U T P U T  L P T : )  T )  ( O U T T I M E )  (LINELENGTH L P T L E N G T H ) ) )  
E X P R )  

(DEFPROP OFF 
( i h A B 0 A  N I L  ( P R O G  N I L  ( P R I N T  T I  ( O U T C  N I L  T )  (LINELENGTd T T Y L E N G T t i ) ) )  
E X F R )  

( D E F P R O P  i P T O U T  
( L A Y B D A  ( L )  ( P R O G  N I L  ( L P T )  ( M A P C  ( F U N C T I O N  E V A L )  L )  ( O F F ) ) )  
F E X P R )  

( 3 E F P 6 O P  OSKOUT 
( L A M B D A  ( L )  

(PROG I d I L  
( E V A L  ( L I S T  ( Q U O T E  O U T P U T )  ( Q U O T E  D S K : )  ( C A R  L ) ) )  
( L I i V E L E N G T H  L P T L E N G T H )  
( G U T C  T T )  
( M A P C  ( F U N C T I O N  E V A L )  ( C D R  L ) )  
( O F F )  1 

FEXPR 
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