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Appendix A

The AWC-to-C Translator User Manual

A.l Unpackaaing the Source Code

The source code of the AWK-to-C translation system is
distributed in a single file named awc-l.0.tar, where the number 1.0
is the version number. This file should be copied into an empty
directory and then unpackaged by the following command:

$ tar xvf awc-l.o.tar

which will create many subdirectories and a large number of source
files.,

A.2 Compilation and Installation

To compile and install the AWK-to-C translation system, do
the following steps:

1. Use an editor to edit Makefile in the top-level directory
to set the values for the make's variables bindir, libdir, and
includedir to be the directory names for installing the executable
files, the library and the skeleton file, and the header files,
respectively. For example, you may set these three variables as
follows:

prefix =/usrilocal

bindir = $(prefix)/bin

libdir = §(prefix)/lib
includedir = $(prefix)/inclide
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2. To build the translator and the libawc library, just run
the following command:

$ make

3. If the compilation is successful, then the software is
ready to be installed into the system. First, make sure that you have
write-permission to the three directories you set in bindir, libdiz,
and includedir. Then, run the following command:

$ make install

This will copy the executable files awe and awee into the
bindir directory, the library libawc.a and the skeleton file
awcskel.c into the libdir directory, and the header files awclib.h
and regex.h into the includedir directory.

A.3 Using the Translator

Using the AWK-to-C translator is very simple. Suppose you
want to translate an AAK program named foo.awk into a ¢ program named
foo.c, just type in the command:

$ awe foo.awk > foo.c

Note that the translator always outputs the generated code
to the standard output file.

If you want to tranlate foo.awk and then compile the
generated ¢ program foo.c to produce the executable file oo in a
single step, just use the shell script awee to do the task:

$ awee foo.awk

Once you have the executable program foo, running the
following command:



$f00 -F'\t' datai v=1 data?

should give the same result as using nawk to run the AAK source
program:

$ nawk -F'\t'* -f foo.awk datai V=l data2



Appendix B

A Yacc Grammar for AWK Used by the Parser

start
opt_nls program opt_nls
/
program
rule
| program rule
rule
awk_begin action
| awk end action
| awk_begin statement term
| awk end statement term
| pattern action
| action
| pattern statement_term
| function_prologue function_body
I
awk_begin
TOK BEGIN
/
awk_end
TOK END
/
function_prologue
TOK FUNCTION func_name
*(* opt_param _list r_paren opt_nls

}
function_body
| brace statements r_brace opt_ emi



func_name
FUNC CALL
| NAVE
f
pattern
exp
| exp comma exp

regexp
V. REGEP '/
action
| brace statements r_brace opt semi
| | brace r_brace opt emi
/
statements
statement

| statements statement

statement_term
nls
| semi opt_nl
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statement
semi opt_nls
| | brace rjbrace
| | brace statements r_brace
| if statement
| While condition opt_nls statement
| Do opt_nls statement
TOKWHILE '(* exp r_paren opt_nls
| TOK FOR ‘(" opt_exp semi opt_exp semi
opt_exp r_paren opt_nls statement
| TOK FOR ‘(" NAVE TOK IN NAME rjparen opt_nls
statement
| TOK BREAK statement_term
| TOK CONTINUE statement_term
| TOKNEXT statement terra
| TOK EXIT opt_exp statement term
| TOK CLOSE ’(' exp r_paren statement term
| print (" expression_list r_paren
output_redir statement term
| print opt_rexpression list
output_redir statement terra
| TOK RETURN opt exp statement term
| TOK DELETE NAVE '[" expression_list
statement_term
t exp statement_term
/
print
TOK PRINT
| TOK PRINTF
/
if statement
If condition opt_nls statement
| If condition opt_nls statement Else opt nl
statement
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|f
TOK IF
7
Else
TOK ELSE
7
While
: TOK WHILE
/
Do
TOK DO
7
condition
1(" exp rjparen
/
nls
NEWLINE
| nls NEWLINE
/
opt_nls
| nls
1
input_redir
| '<" simp_exp

/
output_redirl

| > exp
| APPEND 0P exp
| 1" exp

/



opt_param_list

| param_list
/
param_list
NAVE
| param_list comma NAVE

/
opt_exp

| exp

/
opt_rexpression_list

| rexpression _list
/
rexpression_list
rexp
| rexpression_list comma rexp

[
opt_expression_listl

| expression_list
/
expression_list
L exp
| expression _list comma exp



exp

rexp

variable ASSIGNOP exp

exp MATCHCP exp

regexp

1 regexp

exp 7" exp exp

exp 'I'" TOK GETLINE opt_variable
TOK GETLINE opt_variable input_redir
"(* expression_list rjparen TOK IN NAVE
exp TOK IN NAVE

exp TOKAND exp

exp TOKOR exp

exp RELOP exp

exp <" exp

exp > exp

sirap_exp

exp exp

variable ASSIGNOP rexp
rexp MATCHCP rexp
regexp

1" regexp

rexp '?' rexp "' rexp
TOK GETLINE opt_variable input_redir
rexp TOK IN NAVE

rexp TOKAND rexp

rexp TOK QR rexp

rexp RELOP rexp
simp_exp

rexp rexp
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simp_exp
non_post_simp_exp
| post_inc_dec_exp
| sirap_exp simp_exp
| simp_exp sirap_exp
| simp_exp '/ simp_exp
| simp_exp simp_exp
| simpjexp '+' simp_exp
| sirap_exp simp_exp
non_po}st_simp_exp
1" simp_exp
L*(" exp r_paren
| TOK BUILTIN ‘(" opt_expression_list r_paren
| TOKLENGTH '(’ opt_expression _list r_paren
| TOK LENGTH
| FUNCCALL '(" opt_expression list r_paren
| INCREMENT variable
| DECREMENT variable
| TNUVBRR
| TSTRING
I simp_exp
| '+" simp_exp
/
post_inc_dec_exp
variable INCREMENT
| variable DECREMENT
| variable

opt_variable

variable
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variable
NAVE
| NAVE '[" expression_list ']’
| non_post_simp_exp
| variable

| brace
4" opt_nls

r_brace
1" opt_nls

[_paren

opt_ emi
semi
serai

comma
L7 opt_ Is



Appendix C

A Translation Example

This Appendix presents an example of AWK-to-C translation.
The ANK program fmt.awk and the corresponding, translator-generated C
program fmt.c are listed below:
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
21
28
29
30
31
32
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Listing of fmtawk

| fmtawk - formatter with right justification

BEGIN { blanks = sprintf(“%60s", " ") }

[.I {for (i =1, i < NF, i++) addword($i) }
[ Al { Printline{"n0"); print ™ }

END  { Printline("no") }

function addword( ) {
if (cnt + size + length(w) > 60)
Printline("yes")

line[++cnt] =
size += length(w)
}
function printline(f, i, nb, nsp, holes) {
if (f = "no" Ilcent =1) {
for (i =1, 1 <= cnt; itt)
printf("%s%s", linef[i], i <cnt 2" " "n")
} else if (ent >1) {
dir =1 - dir alternate sidefor extra blanks
nb =60 - size number  of blanksneeded
holes =cnt - 1 fholes
for (i =1; holes > 0; i++) {
nsp = int(tnb-dir) / holes) + dir
printf("%%", line[i], substr(blanks, 1, nsp))
nb -= nsp
holes—
}
print line(cnt)
b
size =cnt =0
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Listing of fmt.c

finclude <stdio.h>

linclude (string.h)

finclude (stdlib.h)

{include (s dargh)

{include <«ath,

{include (sys/ ypesh)

{include (tiie.h)

{include (setjnp.h)

linclude ‘avclib.h' ;

/*

* The folloving defininitioas correspond to AK built-in variahles.

* The initial valugs for these variables rely on the rule of c that
*external variables are gnarateed to be initialized to zero. (HR, 2nd Ed
*0.85) Thus, all these Vaitype objects should have initial value of

* {VONDEF, 0.0, (char— ULL, (ArElea * ) NUL ) if not explicitly
*Initialized.

f

*Note that it's iiportant that VAINDEF be defined s 0.

VarType field[HAXFIELD t 10 [* field variables 00 - SVAXHELD
VarType ARGT_ ANK

VarType AIGC_ ANK

VarType EMTIRON_ AFK;

VarType FLENAVE_ AK;

VarType FR_AK =

(VIUH, 0.0, (char *) NULL, (AnElei «) NULL!
VarType FS_ATK;

VarType H AK =

(VIUN, 0.0, (char »' NULL, (ArElei *¥) NULL)
VarType HRAK =

(VIUH, 0.0, (char *) NULL, (ArrElei **) NULL)
VarType ORVT_ AIK;

VarType OFS_ ANK



Crd CrAD CAD Cad CaD
DS — —a S>

—d > S SO O D O D S> S SO €31 31 CF1 €31 €31 CF1 G311 €31 31 €1 SO O Sy O O O OS> SO>S
S GO S —1 S 1 S GO RO S D GO o —i S Tl S0 O O B oo D s —a oS a1 S GO RS

VarType 0RS_ 1
VarType RLEIGTH 1¥K;
VarType RS AIK
VaiType RSTIRT_ AN
VarType SUBSIPIM;

static void initVar P((int argc, char **argv));

char *prognaie; [* bare prograa nane, extracted froi argv[0] */

char “effectiveFS; [* effective FS strlag actually used to split fields V
Regexp effectiveFSre; [* reqular expression for effective FSstring */
Boolean varList filled =FALSE /* TRUE, iff varListll has been filled */

int exitstatns ~ (; [* exit status for the progran */

Boolean inFIDaction  FALSE: /* TRUE, iff within the ESD action *f

j«p_buf sjbuf; [* for setjip call in agin f

¥ current status of ARGV array, initial values are for index, eof and fp ¥
struct arguotatType argvStat
(0, (FILE ») NULL};

/-k
*initVar() - set initial value of soa variables

initVar(arge, argv)
int arge;
char * argu;
{
/*
extern int getopt p({int argc, char “ argv, char “opts));

extern char ‘basenaie p({char *filespec)),

extern int optind,;
extern char “optarg;



Crd I O D oco oo oo oo oo oo - = —3J — —a —d —J —a —J
wl\:l—\o@%\lmm le—ewoonmoo<*>l\_>l—\

int 1, ch;
char sindex(0);

ieSetnpl); [* Do some setups about reqular expression =

SHrASSIgB(GFILEVANB _ A¥l, AITR,
strAssign (SPS_AIK, AJTR, 1
strAssign (SOPMT_ AlKe AJTR, . 6
strAssign (GOFS_ AN AJTH,
strAssign[SORS_AIK, AITR, );
strAssign (SRS_AIK AITR, ),
strAssign(SSUBSEP_ AWL, 1JTR, 1038 |

setFS1); [* lust be called everytiee PS or RS gets new value */

[* valug for ARGYIOI */
strAssign (array {SPROV_AIK, AJTR, *0'), AJTR, argvl0]);
piognaie  basenaae(argvl0));

[* process coniand-line options
while ((ch = getopttarge, argy, *7")) ( EOF)

-
switch (ch)

case ‘FL \
strAssign(&FS_ ASK AITR, optarg);
setFS0;
break;

Case
fatall'onknovn option’)
break;

}

arge -= opting;
argv i- optind;
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10r:
lot:
105:
110:
1t
112
113
114
115:
116:
1r.

lit:

13
120:

Vi

[* vaine for ARGV
nuitAssian(SARBC_ 1¥KT arge + 1);

[* valses for ARGV[L], ARGVIZ], ... , ARGVIARGCH) */
for (i =1 1 <arge; Hi)

sprintf(sindex, 'Id", 1);

xstrAssign(amrayUARGY_AW, A STR sindex), ASTR arguli - 1);

}
)

closeAll); [* close all ilofiles

[* the rest of generated code coes here */

. char regExpin =

0},

. char regExpin =

§'10%;

- Vamype line_ AWK
- VarType dir_ K
+ VarType ot AWK
- VarType size_ AK

FiType *printline_ A¥K(int nirg,...);

* FType *addwoid_ AIK(int nArg..);
- Vamype i AK
+ VarType blanks_ AWK

andloi pipes */
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143
1
5
1
it
U
14
140
1l
15
15
¥
1%
1%
157
1%
15
160
161
162
163
164
165
166
167
168
169
1
11l
n
13
1
I
116
i
118

Regexp regExp_list[2L

void

InitVailL istn

{

)

void

(void) installVaiCline', sline_ AWK
(void) installVaiCdir", 6dir 1K),
(void) installai CNR"

(void) iasallVail'RLEMSTH', tREVGMH_ L¥K);
(void) installVai(RSTART', GRSTIRT  ANK)
(void) installYaiCRS", RS_All)
(void) installYaiCent", Sent 1¥K):
(void) installV ai('EHTIROB", 8EYIRH | AIK)
(void) installai (FUR", SAR_AIK):
(void) installVai ("size* 1 ssiie AWK);
(void) installVai("0OFS\ SOFS_1VK)
(void) installVai("ARGC", SARGC_AWK)

(void) installVai CORS', SRS 1¥K);

(void) installVai'ARGY", SARGV A¥K);

(void) installVai(*SUBSRP'T SSOBSEP. AW)
(void) installvai CNF", iSP_AVI)

(void) installVai('OFHT", S0FHT M);

(void) installVai("FS*, SFS_AH);

(void) installVai("FILRIANE", 7ILBAVB_ A¥)
(void) installVai("I* 5i_ AK)

(void) installVai ("blanks', Jblanks AVI);

nain(arge, aigv)

{

int aige;
chai **arq;

int getlineFlag;

initVar(zige, aigy):
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175;
110:
HI:
12
103
10:
105:
106:
L
100.
103:
130:
13t
132
133

130:
135
136:
13
130
133
0.
201
200
203
00
205:
206:
AT
0.
203
20
211
22
3

switch [setjnp(sjbuf))

{

case JMP_exitMark

joto exitMark;

case JIPJHDaction:

}
{

1

goto EHDaction;

strAssignislanks_ AN AJTRF, aSprintf(A STE, "UOs", A STI, ")),

whileUgetlineFlag = dfGetling(IULL)) = 1)

{

if (isTruedJUH, (AMPLOAT) aatchopd]TR, varSval(field), AJTR, regExpd, 0)))

(
for (nnilssign[li AH, {AKFLOAT) 1); isTrued.JUN, relopW(RKL LE, ti A¥K,

8 A¥K)); postinclti A¥K))

)

freeFnType(addword_ AK(L, AJAR, faddr(varlval(&i A¥K))));

if (isTrueUJUM, (KFLOAT) aatchopd)TR, varSvall(field), AJTR, regExpJ, 1)

{
freeFnTypefprintline_ AIE(L, AITR, "no%));

printdJTE, IULL, QUTJEFAULT, L, AITR, * )

nextMaik

if(getlineFlag “ -1)

{

char err[80)];
printf(err, “error reading the input file ds™, varSvallSFILEMAME_ A¥K))
]

§
fatal(err);

EHDaction:
inBNDaction = TRUE

{

)

freeFnType(Printline_ AVK(L AJTR, 'no%));
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M
0
216
211
pal
29
20
21
2
A
224
A
2
0
i
2
A
Nl
23
23
B
2
2%
Al
23
2
U
M
i
3
o
U
b
U
24
0

FType *

exitHark:
cleanup):
exit(eiitstatos);

addvoid_I(int nArg,...

{

va_list axg;

int i, type;

FiType “ietVal = (FnType *) x«alloc(si:eof(FnType)):
VaiType V_ AW -

(VINDIF, 0.0, 0LL, 10LL),

VaiType “IvarAddill)

{

_ Al

VaiType “parnAddill)
(NULL),

va_stait(aig, nlig);

for

(

(i : 01 <nAig Hi)

switch (type  va_aig(arg, int))

(

case ANM
nuaAssign(lvarAddrti], va_aigjaig; ARFLOAT)
Dleak;

case ASTR

case A STRF
strAssign(lvarAddi[i], type, va_aig(aiq, char ‘1L
Dleak;

case AVAR
pamAddr[i] = va_arg(arg, VaiType *);
varAssign(lvarAddrli], paroAddri]);
Dleak;

case AFUIC:
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A
ol
)
%3
ol
%
2%
l

)
ot
ol
il
%
ol
il
il
il
il
il
ot
0
il
mn
3
ol
20
1o
m
!
n
il
Pl
0]
2
Al

(varlval(tsi:c_AW))) +

}

fnAssign(lvarAddi[i ], va_arg(arg, PaType *));
break;
default;
fatall'invalid paiaaeter type’);
}
1

va_end(arg);

if (isTme(AJUH, relopCC(REL GT, AHUB AJUH, ((varHval(Sent_A¥)) t

freeFnType(printline_ AL, AITR, 'yes'));

(IengthUJTR, varSval(iv_AiK))), (AKPLOAT) §0)

varAssign(array(iline_ A% AJTLF, string(pr emc(Sent ANK))), ¥ AFK):

nanAssigs(Ssize AN (varNval( ize ASK)) + (lengthU
f
retVal->type = AJUH;
rengvVar(t¥ _ AUK)
for (i =0 1 <nirg; Hi)
i (lvarAddr[i]->aval)
it (parmAddrli))

parmAddri]->aval ~ lvarAddr]i]->aval;

else
freeArrl IvarAddriH aval);
for (i =nirg; i <L Hi)
freeArr(lvarAddri]->aval);
return retYal;

)

PnType *
printline_ A¥{int nirg,...)

(

va_list arg;

int i, type;

PType “retVal ~ (FnType *) nalloc(si:eof(PnType));
VarType £ AW

(V.UNDEP, 0.0, FULL, 10LL)

VarType 1 A¥K

UJTR, vaiSval(tv_ A¥)))):;
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0
0
i
211
i
)
Al
23
23
2%
2
2
]
A
2%
0
Rl
R
3B
35
3
3
Rl
0
9
30
i
32
bk
Bk
3
36
bl
318
39
2
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{VUNDEF, 0.0, IDLL, IOLLL;
VarType nb_Ad -

(VAINDEF, 0.0, NOLL, IDLL};
VarType nsp_ MK

(VAINDEF, 0.0, IDLL, ROLL)
VarType holes AK =

(VAINDEF, 0.0, NULL, NULL)
VarType *varAddr[5] =

Uf AH, Si_AH, &b LK insp_ A% Sholes AN}
VarType IpamAdd[3] -

(NULL, IDLL, NULL, NOLL, NuLL)

va_start(arg, nirg);
for (i 01 <nArm; Hi)

(

}

switeh (type = va_arg(arg, iat))

(

case ANN
nunAssiga(lvarlddifi), va arg(arg, ATCFLOAT))
break;

case A SR

case A STRF
strAssign(lvarAddr[il L type, va_arg(arg, char *)):
Dreak;

case AVAR
paraAdarlil = va_aig(arg, VarType *);
varAssigo(lvarAddr]i], paraAddrlil)
Dreak;

case A FUNC
fAssipflvarAddrli], va_arg(arg, FType *));
break;

default,
fatal("invalid parameter type’);

l

va_end(aig):
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0
0

3

3
30
3
38
303
30:
3L

3
3%

34

3%:
336:
30
3%:

3B
3
31
W
3
Ad:
35
346:
A7

67

f (STrielAJOH, (AKFLOAT) (isTrue(AJOH, TlopVCRELLKO, SF ATK, AJTR, n0) I
STruE(A BUM epVC(RKLKO, Sent ATK, A JBM, (ATILLOAT) 1))
|

for ( Assign(Si_AIE, (AFLOAT) 1); isTrue(A HOMF relopT?(RBL_LE, si_ AW,
Sent_ AWK); postinc(Si_ Afl))
aPr|n tf (AJTR, IDLL, QUTJEFAULT, AJTR, Usts', AJAR, armay!tline_AIl,
AITR, varSval(Si_ A%)), AIOHC, isTruefAJUM, relopYV(REL LT, Si_AIK, Sent AWK) 7
toFnTypelAJTR, " ') - toFnType(ASTRI 'V, ));
1
else if (isTrue (AJUH, relopVC(RIL GT, Sent_ Afl, Aim, (ARFLOAT) 1)))
{
noiAssign(tdir Afl, ! (AGRFLOAT) 1) - {varlyal(Sdir A¥K))):
mAssignf Stb ANK.((AWFLOAT) 60) - (varkDal(Ssize AK))};
nnaAssigntSholes ALl (varlval (Sent AW!) - ((AIIFLOAT) 1)
for (DUfAssign(si_ A% (ALIFLOAT) 1): isTme(A NUM, relopC
AJOFf, (AIIFLOAT) 0)): postinc (Si_ A¥K))
(
nanAssign(Snsp_ATK, (AIEFLOAN) (long) ((((varHval(Snb_ AWK) -
(varlval(sdil_A%)))) | (varivakSholes ALY t (varHval(sdir_ AIK)));
aPrintf (AJTR, ROLL, QOTIEFAULT, AJTR, '\sts', AVAR array(iline_All
AITR, varSval(si_AfK)), AJTRF, SobStr(3, AJTR, varSvaIUbIanks _AIK), tint) ((AIIFLOAT)
1), varlvalUnsp_AlL))
nmnAssign(Stb AIK. (varlval(snb A¥K) - (varHval(Snsp  AWK)
ostdec(Sholes_ AIK):
}
print (AJTR, BULL, OOTJEFACLT, 1, AJTR, varSval(array(Sline_A¥l, AITR,
varSvaKsent_ AW)));

3,
(SBL GT, Sholes_ A%

nunAssign(Ssize_ AWK noiAssignUcnt All, (AIFLOAT) 0t
{

retVal->type = AIUH;

renevYar(tf A¥K):

renevVar( i AWK}

rengvYar(Snb__ ANK)

rengvYar(Snsp__ A¥);

renevYar(lboles All):



340:
35
30:
3l
352
3
354
35:
39:
37
30:

for (i =0; 1 <nXrg; Hi)
if (Ivarlddrfi]->aval)
i (pamAddr[i]}
parmAddrliHaval ~ TvarAddri]->aval
else
feeArr{lvarddr]i]->aval);
for (i =nlrg; 1 <5; ++i
freeArr(IvarAddrli]->aval)
retorn retVal,
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