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Appendix A

The AWC-to-C T ranslator User Manual

A .1 Unpackaaing th e Source Code

The source code of the AWK-to-C tr a n s la tio n  system  is  
d is tr ib u te d  in a s in g le  f i l e  named a w c - l .o .ta r ,  where the number 1 .0  
i s  the v ersio n  number. This f i l e  should be copied in to  an empty 
d ir e c to r y  and then unpackaged by the fo llo w in g  command:

$ tar  x v f a w c - l .o .ta r

which w i l l  crea te  many su b d irec to r ie s  and a large number of source  
f i l e s .

A .2 Com pilation and I n s ta lla t io n

To com pile and in s t a l l  the AWK-to-C tr a n s la t io n  system , do 
the fo llo w in g  s te p s :

1. Use an e d ito r  to e d it  M a k e f i l e  in the to p - le v e l  d ir e c to r y  
to  s e t  the va lu es for the make's v a r ia b le s  b in d ir , l ib d ir ,  and 
in c lu d ed ir  to  be the d irec to ry  names for in s t a l l in g  the executab le  
f i l e s ,  the lib r a r y  and the sk eleton  f i l e ,  and the header f i l e s ,  
r e s p e c t iv e ly .  For example, you may s e t  th ese th ree v a r ia b le s  as 
fo llo w s:

p r e f ix  = /u sr / l o c a l  
b in d ir  = $ ( p r e f i x ) / b i n  
l ib d ir  = $ ( p r e f i x ) / l i b  
in c lu d ed ir  = $ (p r e f i x ) / i n c l ü d e
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2. To b u ild  the tra n sla to r  and the libawc lib r a r y , ju st run 
the fo llo w in g  command:

$ make

3. I f  the com pilation  i s  su c c e s s fu l, then the softw are is  
ready to  be in s t a l le d  in to  the system . F ir s t ,  make sure th at you have 
w rite-p erm issio n  to  the three d ir e c to r ie s  you s e t  in  b in d ir , l i b d i z ,  
and in c lu d ed ir . Then, run the fo llow in g  command:

$ make in s t a l l

This w il l  copy the executab le f i l e s  awe and awee in to  the 
b in d ir  d ir e c to r y , the lib ra ry  l i b a w c . a  and the sk e le to n  f i l e  
a w csk el.c  in to  the l ib d ir  d irec to ry , and the header f i l e s  a w clib .h  
and r e g e x . h  in to  the in clu d ed ir  d ir e c to r y .

A .3 Using the T ranslator

Using the AWK-to-C tra n sla to r  i s  very sim p le . Suppose you 
want to  tr a n s la te  an AWK program named foo.awk in to  a c program named 
f 00 . c , ju s t  type in  the command:

$ a w e  f o o . a w k  > f 0 0 . c

Note th a t the tra n sla to r  always outputs the generated code 
to  the standard output f i l e .

I f  you want to  tra n la te  foo.awk and then com pile the 
generated c program f 0 0 . c to  produce the executab le f i l e  f 00 in a 
s in g le  s te p , ju s t  use the s h e l l  s c r ip t  awee to  do the task :

$ awee foo.awk

Once you have the executable program fo o , running the 
fo llo w in g  command:



$ foo - F ' \ t '  d a t a i  V=1 d a t a 2

should g iv e  the same r e s u lt  as using nawJc to  run the AWK source  
program:

$ naw k - F ' \ t '  - f  foo.awk datai V=1 data2



Appendix B

A Yacc Grammar for AWK Used by the Parser

s ta r t
ะ op t_n ls program opt_nls  
/

program
ะ ru le
I program ru le
•
/

ru le
ะ awk_begin a c tio n  
I awk_end a c tio n  
I awk_begin statem ent_term  
I awk_end statem ent_term  
I p attern  a c tio n  
I a c tio n
I p attern  statem ent_term  
I function_prologue function_body  
/

awk_begin
ะ TOK_BEGIN 
/

awk_end
ะ TOK_END 
/

function_prologue
ะ TOK_FUNCTION func_name

*(* opt_param _list r_paren opt_n ls
}

function_body
ะ l_brace statem en ts r_brace opt_รemi
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func_name
ะ FUNC_CALL
I NAME
•/

p attern
ะ exp
I exp comma exp

regexp
ะ V  REGEXP ' / '
f

a ctio n
ะ l_brace statem en ts r_brace opt_semi 
I l_brace r_brace opt_รemi 
/

statem ents
ะ statem ent
I statem ents statem ent

statem ent_term  
ะ n ls
I semi o p t_ n lร
/



statem ent
ะ semi op t_n ls  
I l_brace rjb race  
I l_brace statem en ts r_brace 
I if_ sta tem en t
I While co n d itio n  opt_n ls statem ent 
I Do op t_ n ls statem ent 

TOK_WHILE ' ( '  exp r_paren op t_n ls  
I T0K_F0R ' ( '  opt_exp semi opt_exp semi 

opt_exp r_paren opt_n ls statem ent 
I T0K_F0R ' ( '  NAME TOK_IN NAME rjparen op t_n ls  

statem ent
I TOK_BREAK statem ent_term  
I TOK_CONTINUE statem ent_term  
I TOK_NEXT statem ent_terra  
I TOK_EXIT opt_exp statem ent_term  
I T0K_CL0SE ’ (' exp r_paren statem ent_term  
I p r in t ' ( '  e x p r e s s io n _ lis t  r_paren 

outp ut_red ir statem ent_term  
I p r in t o p t_ r e x p r e ss io n _ lis t  

output_redir statement_terra 
I TOK_RETURN opt_exp statem ent_term  
I TOK_DELETE NAME ' [ '  e x p r e s s io n _ lis t  น '  

statem ent_term  
t exp statem ent_term  
/

p r in t
ะ TOK_PRINT 
I TOK_PRINTF 
/

if_ sta tem en t
ะ I f  co n d itio n  op t_n ls statem ent 
I I f  co n d itio n  opt_n ls statem ent E lse op t_n lร

statem ent
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If
ะ TOK_IF
7

E lse
ะ TOK_ELSE
7

While
: TOK_WHILE 
/

Do
ะ T0K_D0
7

con d itio n
ะ 1('  exp rjparen  
/

n ls
ะ NEWLINE 
I n ls  NEWLINE 
/

op t_n ls

I n ls
7

in p ut_red ir

I '< ' simp_exp 
/

output_redir I

I ' >' exp 
I APPEND_0P exp 
I ' I '  exp
/



opt_param _list

I param _list 
/

param _list
ะ NAME
I param _list comma NAME 
/

opt_exp

I exp 
/

o p t_ r e x p r e ss io n _ lis t

I r e x p r e s s io n _ lis t  
/

r e x p r e s s io n _ lis t  
ะ rexp
I r e x p r e s s io n _ lis t  comma rexp
r

o p t_ e x p r e s s io n _ lis t  I

I e x p r e s s io n _ lis t  
/

e x p r e s s io n _ lis t  
: exp
I e x p r e s s io n _ l is t  comma exp
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exp

rexp

v a r ia b le  ASSIGNOP exp
exp MATCHOP exp
regexp
' ! '  regexp
exp '? ' exp 'ะ ' exp
exp ' I '  TOK_GETLINE opt_variab le
TOK_GETLINE op t_variab le  input_redir
' ( '  e x p r e s s io n _ lis t  rjparen T0K_IN NAME
exp TOK_IN NAME
exp TOK_AND exp
exp TOK_OR exp
exp RELOP exp
exp '<' exp
exp '>' exp
sirap_exp
exp exp

v a r ia b le  ASSIGNOP rexp 
rexp MATCHOP rexp  
regexp  
' ! '  regexp
rexp '? ' rexp ' : '  rexp
TOK_GETLINE op t_variab le  input_redir
rexp TOK_IN NAME
rexp TOK_AND rexp
rexp TOK_OR rexp
rexp RELOP rexp
simp_exp
rexp rexp

/
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simp_exp
ะ non_post_simp_exp  
I post_inc_dec_exp  
I sirap_exp simp_exp 
I simp_exp sirap_exp 
I simp_exp ' / '  simp_exp 
I simp_exp simp_exp 
I sim pjexp ' + ' simp_exp 
I sirap_exp simp_exp 
}

non_post_simp_exp
ะ ' ! '  simp_exp 
! ' ( '  exp r_paren
I TOK_BUILTIN ' ( '  o p t_ e x p r ess io n _ lis t  r_paren 
I TOK_LENGTH ' ( ’ o p t_ e x p r ess io n _ lis t  r_paren 
I TOK_LENGTH
I FUNC_CALL ' ( '  o p t_ e x p r ess io n _ lis t  r_paren 
I INCREMENT v a r ia b le  
I DECREMENT v a r ia b le  
I TNUMBER 
I TSTRING 
I simp_exp 
I ' + ' simp_exp 
/

post_inc_dec_exp
ะ v a r ia b le  INCREMENT 
I v a r ia b le  DECREMENT 
I v a r ia b le

op t_variab le

v a r ia b le
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v a r ia b le
ะ NAME
I NAME ' [ '  e x p r e s s io n _ lis t  ' ] '  
I non_post_simp_exp
I v a r ia b le
•
/

l_brace
ะ ' { '  op t_n ls

r_brace
ะ ' } '  op t_n ls

r_paren

opt_รemi

serai

semi

f • t 
/

comma
ะ 1, ’ opt_ทIs



Appendix c

A Translation Example

This Appendix presents an example of AWK-to-C tr a n s la t io n .  
The AWK program f m t . a w k  and the corresponding, tra n sla to r-g en era ted  c 
program fm t.c  are l i s t e d  below:
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L is tin g  of fmt.awk

I fmt.awk -  form atter with r ig h t j u s t i f i c a t io n

BEGIN { blanks = s p r in t f ( "%60s", " ") }
/ . /  { for ( i  = 1; i <= NF; i++) addword($ i ) }
/ A$ / { P r in t l in e {"no"); p rin t "" }
END { P r in t l in e ("no") }

fu n ction  addword(พ) {
i f  (cn t + s iz e  + length(w) > 60)

Printl ine ( "yes") 
line[++cnt] = พ 
s iz e  += length(w)

}

fu n ction  p r in t l in e ( f ,  i ,  nb, nsp, h o le s) { 
i f  ( f  == "no" I I cnt == 1) { 

for ( i  = 1; i <= cnt; i++)
p r in t f ( "%s%s", l i n e [ i ] , i < cnt ? " " : "\n")

} e ls e  i f  (cn t > 1) {
d ir  = 1 -  d ir  ร a lter n a te  s id e  for extra  blanks
nb = 60 -  s iz e  ร number of blanks needed
h o les  = cnt - 1 f h oles
for ( i  = 1; h oles > 0; i++) {

nsp = in t( tn b -d ir )  /  h o les) + d ir
p r in t f ( "%s%s", l i n e [ i ] ,  su b str(b la n k s, 1, nsp))
nb -= nsp
h o le s —

}
p rin t l in e (c n t )

}
s iz e  = cn t = 0

}
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L i s t i n g  o f  f m t . c

finc lud e  <stdio.h>  
lin c lu d e  ( s t r in g .h )  
finc lud e  ( s td l ib .h )
{include (s td a rg .h )
{ include <«ath.h>
{include (s y s / ty p e s .h )
{include ( t i i e . h )
{include ( s e t jn p .h )
l in c lu d e  'a v c l i b .h ' ;

/*
* The fo llo v in g  d e f in in i t io a s  correspond to A¥K b u i l t - in  v a r ia b le s .
* The i n i t i a l  values fo r these  v a r ia b le s  re ly  on the ru le  of c th a t
* ex te rn a l v a r ia b le s  a re  gnarateed to be in i t i a l i z e d  to  zero . (H R , 2nd Ed.
* p.85) Thus, a l l  these  Vaitype o b jec ts  should have i n i t i a l  value of
* { VJJNDEF, 0 .0 , (char ๆ  IULL, (ArrElea “ ) NULL ) i f  not e x p l ic i t ly
* i n i t i a l i z e d .
t
* Note th a t  i t ' s  i ip o r ta n t  th a t  VJJNDEF be defined  as 0.
ฯ

VarType field[HAXFIELD t  11; /* f ie ld  v a r ia b le s  00 -  $MAXFIELD ‘ /
VarType ARG7_ AWK;
VarType AfiGC_ AWK;
VarType EM7IR0N_ AfK;
VarType FILENAME_ AIK ;
VarType FHR_ AVK =
(VJUH, 0 .0 , (char *) NULL, (A rrE lei « )  NULL!;
VarType FS_AfK;
VarType HF_ A¥K =
(VJUN, 0 .0 , (char »! NULL, (A rrE lei **) NULL};
VarType HR_ A¥K =
(VJUH, 0 .0 , (char *) NULL, (A rrE lei **) NULL};
VarType OFMT_ AWK ;
VarType OFS_ AWK;



35
36
37
31
33
60

61
62
63
66

65
66

67
6 !

63
50
51
52
53
56
55
56
57
50
53
60
61
62
63
66

65
66

67
63
63
70

59

VarType ORS_ 1¥K;
VarType RLEI67H_ \¥K;
VarType RS_ AWK;
VaiType RST1R7_ AWK;
VarType S U B S IP JM ;

s t a t i c  void in itV ar P ( ( in t  a rgc , char **argv)) ;

char ‘ p rognaie; /*  bare prograa na»e, e x trac ted  f r o i  argv[0] */
char ‘ e ffec tiv eF S ; /*  e f fe c tiv e  FS s t r la g  a c tu a lly  used to  s p l i t  f i e ld s  V
Regexp e ffe c tiv eF S re ; /*  regu lar expression  for e f fe c tiv e  FS s t r in g  * /
Boolean v a r L is t_ f i1 led = FALSE; /*  TRUE, i f f  v a r L is t l l  has been f i l l e d  * /
in t  e x i t s ta tn s  ะ 0; /* e x it s ta tu s  fo r the progran * /
Boolean inFIDaction ะ FALSE; /*  TRUE, i f f  w ithin  the ESD ac tio n  */
j«p_buf s jb u f ;  /* for s e t j i p  c a l l  in aain  ‘ /

/*  c u rren t s ta tu s  of ÀRGV a rra y , i n i t i a l  values are for index, eof and fp */ 
s t r u c t  argvStatType a rg vS ta t ะ 
(0 , (FILE ») NULL};

/*
* in itV a r() -  s e t  i n i t i a l  value of soae v a r ia b le s
* ....................... ............. ............. .............  - —  ‘/

s t a t i c  void
in itV a r(a rg c , argv) 

in t  a rgc; 
char “ argv;

{
/*

ex tern  in t  getop t p ({ in t a rg c , char “ argv, char ‘ o p ts ) ) ;
ฯ

ex tern  char ‘ basenaie p ( {char * f i le s p e c ) );

ex te rn  in t  o p tind ; 
ex tern  char ‘ op targ ;
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in t  i ,  ch; 
char sindex(lO );

ie S e tn p l) ;  /*  Do some se tups about reg u la r exp ression  *1

strAssigB(&FILEVANB_ A¥I, AJTR,
strA ssign  (SPS_AïK, AJTR, ■  ๆ ;
strA ssign  (SOFMT_ AÏK# A J  TR, ฯ .  6g");
strA ssign  (&OFS_ AWK, A J  TH, ' ๆ ;
s trA s s ig n [SORS_ AÏK, AJTR, ฯ ท , );
strA ssign  (SRS_ A1K, AJTR, ฯ ท , );
strAssign(SSUBSEP_ AWÎ, iJ T R , '\0 3 8 ๆ ;

se tF S I); /* l u s t  be c a lled  every tiee  PS or RS g e ts  new value ‘ /

/*  value fo r ARGYIOI ‘ /
strA ssign  (a rray  {SARGV_ AïK, AJTR, * 0 ') ,  AJTR, argvlO ]);
p iognaie ะ basenaae(argvIO ));

/*  process co n ian d -lin e  options ‘ /
while ((ch = g e to p tta rg c , argv, * ?:")) (ะ EOF)
{

sw itch (ch)
(
case 'F 1:

strAssign(& FS_ ÀSK, AJTR, o p ta rg ) ;
se tF S O ;
break;

case
fa ta ll 'o n k n o v n  o p t io n ') ;  
break;

}
}
argc -= optind ; 
argv i-  op tind ;
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107:
lot: /*  vaine fo r ARGC V
105: nuitAssiqn(SAR6C_ i¥K7 arqc + 1);
1 1 0 :
111: /*  v a lse s  fo r ARGV[1], ARGV[2], . . .  , ARGV(ARGC-l) */
112: fo r ( i  = 1; i  <= argc; H i )
113: {
114: s p r in tf ( s in d e x , ' I d ' ,  i ) ;
115: xstrAssign(arrayUARGV_AW , A_STR, s in d e x ), A_STR, a rg v li  - 1 ]) ;
116: }
117: )
l i t :
113:
1 2 0 : / ‘ ....................................................................................... .................. .................... ........... .................................... *
121: * cleanup - do soae housekeeping cleanup (supposedly before dying)
122: *. . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — ... . . . . V
123: void
124: cleanup!)
125: (
126: c lo s e A ll l ) ;  /* c lo se  a l l  i /o  f i l e s  and/o i p ipes */
127: [
12!:
123: /*  the r e s t  of generated  code coœes here */
130:
131: char r e g E x p jn  =
132: ' \ 0 '} ;
133: char r e g E x p jn  =
134: ' $ ' 1 ' \ 0 '} ;
135: VarType l in e _ AWK;
136: VarType d i r_ iWK;
137: VarType cnt_AWK;
13!: VarType s iz e_ AWK;
133: FnType * p r in t l in e _ A¥K(int n i r g , . . . ) ;
140: FnType *addwoid_ A.ÏK( in t  n A rg , . . . ) ;
141: VarType i_ AWK;
142: VarType b lanks_ AWK;
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Regexp re g E x p _ lis t[21 ;

void
in i tV a iL is tn
{

(void) i n s t a l l V a i C l i n e ',  s l in e _ ÀWK);
(void) in s t a l lV a iC d i r " ,  6 d i r_ i ïK ) ;
(void) i n s t a l l a i  CNR",
(void) iastallVai("RLEMSTH", fcRLEMGTH_ 1¥K);
(void) in s t a l lV a i ("RSTART", 6RST1RT_ AWK);
(void) in s ta llY a iC R S " , iRS_ À ÏI);
(void) in s ta l lY a iC c n t" ,  Sent_ 1¥K);
(void) in s t a l lV a i ("EH7IR0B", &EIYIROH_ AÏK);
(void) i n s t a l l a i  ("FUR", SPNR_ AÏK);
(void) in s ta llV a i ("size*  1 ssiie_AW K);
(void) in s ta l lV a i ("O FS\ S0FS_1VK);
(void) installVai("ARGC", SARGC__AWK);
(void) in s ta llV a i CORS", S0RS_1¥K);
(void) in s t a l lV a i ("ARGY", SARGV_A¥K);
(void) in s ta l lV a i ("SUBSRP"7 SSOBSEP_ A¥I);
(void) in s ta llV a i CNF", iSP_AVI);
(void) in s ta l lV a i ("OFHT", 50F H T _M );
(void) in s ta l lV a i ( "FS*, SFS_ AH);
(void) installVai("FILR1ÀNE", ร?ILBNAMB_ A¥K);
(void) in s t a l lV a i (" I* , 5i_ A¥K);
(void) in s ta llV a i (" b la n k s ',  Jb lanks_A V I);

)

void
n a in (arge, aigv) 

in t  a ig c ; 
chai * *argv;

{
in t  g e tlin eF lag ;

in itV a r(a ig c , a ig v );
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175: sw itch [s e t jn p (s jb u f ) )
1 1 0 : {

H I :  case JMP_exitMarkะ
112: goto exitM ark;
103: case JIP JH D action :
110: goto EHDaction;
105: }
106: {
107: s trA ss ig n !sb lan k s_ AWK, AJTRF, a S p r in tf (A_STE, "U O s", A_STI, " ' ) ) ;
1 0 0 : ]

103: while U g e tlin e F la g  = dfG etline(IU LL)) := 1)
130: {
131: i f  ( isT ru e d JU H , (AWKPLOAT) a a tc h o p d JT R , v arS v al( f i e l d ) , AJTR, re g E x p J , 0 )))
132: (
133: fo r ( n n i l s s ig n [ l i_ A H , {AÏKFL0AT) 1 ); isT rued .IU N , relopW(RKL_LE, ti_A ¥K ,

&HF_ A¥K)) ;  p o s t i n c l t i_ A¥K))
130: freeFnType(addword_ A¥K( 1, AJAR, fad d r(v a r Iv a l (&i_A¥K) ) ) ) ;
135: }
136: i f  (isT rueU JU M , (AÎKFLOAT) a a tc h o p d JT R , v arS v al( f i e l d ) , AJTR, re g E x p J , 1 )))
137: {
130: freeF n T y p e fp rin tlin e_ AIE(1, AJTR, "no*) ) ;
133: p r i n t d J T E ,  IULL, OUTJEFAULT, 1, AJTR, *■ );
2 0 0  : }

201: nextMaik ะ ;
282 : )
203: i f  (g e tlin e F la g  “  -1)
2 0 0  : {

205 : char e r r [80];
206: s p r i n t f ( e r r ,  "e rro r reading the input f i l e  d s ' " ,  varSval!SFILEMAME_ A¥K));
207: f a t a l ( e r r ) ;
2 0 0  : ;
203: EHDaction:
210: inBNDaction = TRUE;
2 1 1 : {

212: freeF n T y p e (P rin tlin e_ AVK(1, AJTR, ’no*));
213: )



214
215
216
211
21!

219
220
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222
223
224
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227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
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exitH ark: 
cleanup( ) ;  
e x i t ( e i i t s t a t o s ) ;

I

FnType *
addvoid_ I ( in t  n A r g , . . . )
{

v a _ lis t  axg; 
in t  i ,  type;
FnType ‘ ie tV a l = (FnType *) x « a llo c(s i:eo f(F n T yp e));
VaiType V_ AWI •

(VJJNDÏF, 0 .0 , IOLL, IOLL);
VaiType ‘ lv a rA d d ill)  ะ 
{รพ_ A ll};
VaiType ‘ parnA ddill) ะ 
(NULL);

v a _ s ta i t ( a ig ,  n l ig ) ;  
for ( i  :  0; i  < nAig; H i )
(

sw itch (type ะ va_a ig (arg , i n t ) )
(
case À_NUM:

nuaAssign( Iv a rA d d rti] , v a_ a ig |a ig ; AfRFLOAT)); 
b leak; 

case A_STR: 
case A_STRF:

s trA s s ig n ( lv a rA d d i[ i] , type, v a_ a ig (a iq , char ‘ 11; 
b leak; 

case A_VAR:
parmAddr[ i ] = va_arg(arg , VaiType *); 
v a rA ssign (Iva rA dd r[i], paroAddr[ i ] ) ;  
b leak;

case AFUIC:



250
251
252
253
251
255
256
257

250
259
260
261
262
263
261
265
266
267
260
269
270
271
272
273
271
275
276
277
27!
279
200
201
2 0 2
203
281
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fnA ssign(lvarA dd i[i ], va_arg(arg , PnType * )); 
break; 

d e fa u l t:
f a t a l ! ' i n v a l i d  p a iaae te r ty p e ') ;

}
1
va_end(arg);
i f  (isTrne(A JU H , relopCC(REL_GT, A_HUB, AJUH, ( (varH val(Sent_ A¥K)) t

(v a r I v a l ( t s i :e _ A W ) ) )  + ( le n g th U JT R , v a rS v a l(iv _ A ïK ))) , (AÏKPLOAT) 60)))
freeFnType(p r in t l i n e _ AWK( 1, AJTR, 'y e s ') ) ;

v a rA ss ig n (a rray ( i l i n e _ A¥K, AJT1F, s tr in g (p re in c (S e n t_ AWK)) ) ,  ร¥_ AfK);
nnnA ssigs(Ssize_ AWK, ( varNval( เร ize_ ASK)) + ( le n g th U J T R , v a iS v a l( tv_ A¥K)) ) ) ;
f

re tV al-> type  = AJUH;
renevVar( t¥ _ AWK);
for ( i  = 0; i < n irg ;  H i )  

i f  (lvarA ddr[ i]-> av a l) 
i f  (parm Addrli))

parmAddrIi]->aval ะ IvarAddr[ i ]->aval; 
e lse

freeA rrl lvarAddr l i H a v a l ) ;  
fo r ( i  = n irg ;  i  < 1; H i )  

f re e A rr( lvarA ddr[ i ]->ava1); 
re tu rn  re tY a l;

)
}

PnType *
pr i n t l i n e _ A¥K{in t  n i r g , . . . )
(

v a _ lis t  a rg ; 
in t  i ,  type;
PnType ‘ re tV al ะ (FnType *) n a llo c (s i :e o f(P n T y p e )) ;
VarType f_A W  ะ 
(V_UNDEP, 0 .0 , FULL, I0LL);
VarType i_A¥K ะ
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215
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237
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{V_UNDEF, 0 .0 , IDLL, IOLL1;
VarType nb_ A¥îะ -
(VJJNDEF, 0 .0 , NOLL, IDLL};
VarType nsp_ MK ะ
(VJJNDEF, 0 .0 , IDLL, ROLL);
VarType h o les_ A¥K =
(VJJNDEF, 0 .0 , NULL, NULL);
VarType *lvarA ddr[5] =
U f _ A H , S i_ A H , &nb_ 1ÏK, insp_ A¥K, Sholes_ AWK};
VarType 1parnÀddr[5] :
(NULL, IDLL, NULL, NULL, NULL};

v a _ s ta r t( a r g , n irg ) ;  
fo r ( i  ะ 0; i < nArg; H i )
(

sw itch (type = va_arg(arg , i a t ) )
(
case A_NUN:

n u n A s s ig a ( lv a r ld d if i) , va_arg(arg , ATCFLOAT)); 
break; 

case A_STR: 
case A_STRF:

strA ssig n (lv a rA d d r[ i l  1 type, va_arg (arg , char * )) ;  
break; 

case A_VAR:
p araA dd rlil = va_aig (arg , VarType *); 
v arA ssig o (lv arA d d r[i], p araA d d rlil); 
break;

case A_FUNC:
fn A s s ip f lv a rA d d r l i] , va_arg(arg , FnType * )); 
break; 

d e fa u l t :
f a t a l ( " in v a lid  parameter ty p e ') ;

1
}
va_end( a ig );



67

321: i f  (isT rieJA JÜ H , (AKFLOAT) (isTrue(AJÜ H, relopVC(REL_KQ, Sf_A ÏK , AJTR, 'n o ') )  II
isTrue(A_BUM, relopVC(RKL_KQ, Scnt_AÏK, A_IBM, (AÏIFLOAT) 1 ) ) ) ) )

322 : !
323 : for (ทนทA ssig n(S i_A ÏE , (AllFLOAT) 1 ); isTrue(A_HDMf relop7?(RBL_LE, s i_ ÀWI,

Sent_ AWK)); p o s tin c (S i_ A f l) )
324: a P r in tf  (AJTR, IDLL, OÜTJEFAULT, AJTR, U s t s ' ,  AJAR, a rray ! t l i n e _ A Ï I ,

AJTR, v a rS v a l(S i_ A¥K) ) ,  AJOHC, isTruefAJUM, relopYV(REL_L7, S i_A ÏK , Sent_ AWK)) ?
toFnTypelAJTR, " ' )  : toFnType(A_STR/ "Vท, ) ) ;

325 : 1
326 : e ls e  i f  ( isT rue (AJUH, relopVC(RÏL_GT, Sent_ A fl, A J i m ,  (AÏRFL0A7) 1 )))
322: {
328: n o iA s s ig n ( td ir_ A ïI , ! (A8RFL0AT) 1) - (v a rly a l(S d ir_ A ¥ K )) ) ;
323 : nnmAssignf Snb AWK, ((AWFL0A7) 60) - ( var H ?a 1 ( Ss i z e AWK ) )} ;
330 : nnaA ssigntSholes A ll, (v a rlv a l (S cnt_A W !) - ((AÏIFLOAT) 1 ) J;
331: for (DUffiAss ig n (s i _ A¥K, (AÏIFLOAT) 1); isTrne(A_NUM, relopYC(SBL_GT, Sholes_ A¥K,

AJOff, (AÏIFLOAT) 0 ) ) ;  post inc (Si_A¥K) )
332 : (
333 : nanAssign(Snsp_AïK, ((AÏEFLOAÏ) (long) ( ( ( ( varH val(Snb_ AWK)) -

(v a r lv a l (sd i l _ A¥K) ) ) ) /  (varüvaK Sholes_ A ll) )))  t  (varH val(s d i r_ AÏK) ) ) ;
334: a P r in tf  (AJTR, ROLL, OOTJEFAULT, AJTR, ' \ s t s ' ,  A_VAR, a r r a y ( i l in e _ A Ï I ,

AJTR, v a rS v a l(s i_ AfK) ) ,  AJTRF, SobStr(3, AJTR, v arS valU b lanks_A ïK ), t in t )  ((AÏIFLOAT)
1 ), v a r lv a lU n s p _ A ÏI ) ) ) ;

335 : nnnAss i g n (Snb AÏK, (v a rlv a l(sn b  A¥K)) - (varHval(Snsp AWK)});
336: p o s td ec ( Sholes_ AÏK);
337 : }
335 : p r in t  (AJTR, BULL, OOTJEFAOLT, 1, AJTR, v a rS v a l(a rray (S lin e _ A ¥ I, AJTR,

varS v aK scn t_ AWK) ) ) ) ;
333 : )
340 : nunAssign(S s ize_ AWK, n o iA ssig n U cn t_ A ÏI, (AÏIFLOAT) 0)1;
341: {
342 : re tV al-> type  = AJUH;
343 : renevY ar(tf_A ¥K );
34 4 : renevVar( ร i _ _ AWK);
345: renevYar( Snb_ _ AWK);
346: renevYar( Snsp_ _ A¥I);
347 : re n e v Y a r( lb o le s_ A ÏI) ;
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340: fo r ( i  = 0; i < nXrg; H i )
345: i f  ( lv a r ld d r [ i ] - >aval)
350: i f  (parnA ddr[i]}
351: p a rn A d d rliH a v a l ะ lv a rÀddr[ i ] ->aval;
352: e lse
353 : fxeeA rr{IvarÂddr[ i ] -> a v a l) ;
354: for ( i  = n lrg ;  i  < 5; ++i)
355: f ree À rr( IvarA ddrl i ]->ava1 ) ;
355: re to rn  re tV a l;
357 : }
350 : I
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