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13 .SH NAME
14 ftw, nftw \- walk a file tree
15 .SH SYNOPSIS
16 .LP
17 .nf
18 #include <ftw.h>

20 \fBint\fR \fBftw\fR(\fBconst char *\fR\fIpath\fR, \fBint\fR (*\fIfn\fR) (\fBcons
21      \fBconst struct stat *\fR, \fBint\fR), \fBint\fR \fIdepth\fR);
22 .fi

24 .LP
25 .nf
26 \fBint\fR \fBnftw\fR(\fBconst char *\fR\fIpath\fR, \fBint (*\fR\fIfn\fR) (\fBcon
27      \fBconst struct stat *\fR, \fBint\fR, \fBstruct FTW *\fR), \fBint\fR \fIdep
28      \fBint\fR \fIflags\fR);
29 .fi

31 .SH DESCRIPTION
32 .sp
33 .LP
34 The \fBftw()\fR function recursively descends the directory hierarchy rooted in
35 \fIpath\fR. For each object in the hierarchy, \fBftw()\fR calls the
36 user-defined function \fIfn\fR, passing it a pointer to a null-terminated
37 character string containing the name of the object, a pointer to a \fBstat\fR
38 structure (see \fBstat\fR(2)) containing information about the object, and an
39 integer. Possible values of the integer, defined in the <\fBftw.h\fR> header,
40 are:
41 .sp
42 .ne 2
43 .na
44 \fB\fBFTW_F\fR\fR
45 .ad
46 .RS 11n
47 The object is a file.
48 .RE

50 .sp
51 .ne 2
52 .na
53 \fB\fBFTW_D\fR\fR
54 .ad
55 .RS 11n
56 The object is a directory.
57 .RE

59 .sp
60 .ne 2
61 .na
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62 \fB\fBFTW_DNR\fR\fR
63 .ad
64 .RS 11n
65 The object is a directory that cannot be read. Descendants of the directory are
66 not processed.
67 .RE

69 .sp
70 .ne 2
71 .na
72 \fB\fBFTW_NS\fR\fR
73 .ad
74 .RS 11n
75 The \fBstat()\fR function failed on the object because of lack of appropriate
76 permission or the object is a symbolic link that points to a non-existent file.
77 The \fBstat\fR buffer passed to \fIfn\fR is undefined.
78 .RE

80 .sp
81 .LP
82 The \fBftw()\fR function visits a directory before visiting any of its
83 descendants.
84 .sp
85 .LP
86 The tree traversal continues until the tree is exhausted, an invocation of
87 \fIfn\fR returns a non-zero value, or some error is detected within \fBftw()\fR
88 (such as an I/O error). If the tree is exhausted, \fBftw()\fR returns \fB0\fR.
89 If \fIfn\fR returns a non-zero value, \fBftw()\fR stops its tree traversal and
90 returns whatever value was returned by \fIfn\fR.
91 .sp
92 .LP
93 The  \fBnftw()\fR function is similar to \fBftw()\fR except that it takes the
94 additional argument \fIflags\fR, which is a bitwise-inclusive OR of zero or
95 more of the following flags:
96 .sp
97 .ne 2
98 .na
99 \fB\fBFTW_CHDIR\fR\fR
100 .ad
101 .RS 13n
102 If set, \fBnftw()\fR changes the current working directory to each directory as
103 it reports files in that directory. If clear, \fBnftw()\fR does not change the
104 current working directory.
105 .RE

107 .sp
108 .ne 2
109 .na
110 \fB\fBFTW_DEPTH\fR\fR
111 .ad
112 .RS 13n
113 If set, \fBnftw()\fR reports all files in a directory before reporting the
114 directory itself. If clear, \fBnftw()\fR reports any directory before reporting
115 the files in that directory.
116 .RE

118 .sp
119 .ne 2
120 .na
121 \fB\fBFTW_MOUNT\fR\fR
122 .ad
123 .RS 13n
124 If set, \fBnftw()\fR reports only files in the same file system as path. If
125 clear, \fBnftw()\fR reports all files encountered during the walk.
126 .RE
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128 .sp
129 .ne 2
130 .na
131 \fB\fBFTW_PHYS\fR\fR
132 .ad
133 .RS 13n
134 If set, \fBnftw()\fR performs a physical walk and does not follow symbolic
135 links.
136 .RE

138 .sp
139 .LP
140 If \fBFTW_PHYS\fR is clear and \fBFTW_DEPTH\fR is set, \fBnftw()\fR follows
141 links instead of reporting them, but does not report any directory that would
142 be a descendant of itself. If \fBFTW_PHYS\fR is clear and \fBFTW_DEPTH\fR is
143 clear, \fBnftw()\fR follows links instead of reporting them, but does not
144 report the contents of any directory that would be a descendant of itself.
145 .sp
146 .LP
147 At each file it encounters, \fBnftw()\fR calls the user-supplied function
148 \fIfn\fR with four arguments:
149 .RS +4
150 .TP
151 .ie t \(bu
152 .el o
153 The first argument is the pathname of the object.
154 .RE
155 .RS +4
156 .TP
157 .ie t \(bu
158 .el o
159 The second argument is a pointer to the \fBstat\fR buffer containing
160 information on the object.
161 .RE
162 .RS +4
163 .TP
164 .ie t \(bu
165 .el o
166 The third argument is an integer giving additional information. Its value is
167 one of the following:
168 .RS

170 .sp
171 .ne 2
172 .na
173 \fB\fBFTW_F\fR\fR
174 .ad
175 .RS 11n
176 The object is a file.
177 .RE

179 .sp
180 .ne 2
181 .na
182 \fB\fBFTW_D\fR\fR
183 .ad
184 .RS 11n
185 The object is a directory.
186 .RE

188 .sp
189 .ne 2
190 .na
191 \fB\fBFTW_DP\fR\fR
192 .ad
193 .RS 11n
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194 The object is a directory and subdirectories have been visited. (This condition
195 only occurs if the FTW_DEPTH flag is included in flags.)
196 .RE

198 .sp
199 .ne 2
200 .na
201 \fB\fBFTW_SL\fR\fR
202 .ad
203 .RS 11n
204 The object is a symbolic link. (This condition only occurs if the FTW_PHYS flag
205 is included in flags.)
206 .RE

208 .sp
209 .ne 2
210 .na
211 \fB\fBFTW_SLN\fR\fR
212 .ad
213 .RS 11n
214 The object is a symbolic link that points to a non-existent file. (This
215 condition only occurs if the FTW_PHYS flag is not included in flags.)
216 .RE

218 .sp
219 .ne 2
220 .na
221 \fB\fBFTW_DNR\fR\fR
222 .ad
223 .RS 11n
224 The object is a directory that cannot be read.  The user-defined function
225 \fIfn\fR will not be called for any of its descendants.
226 .RE

228 .sp
229 .ne 2
230 .na
231 \fB\fBFTW_NS\fR\fR
232 .ad
233 .RS 11n
234 The \fBstat()\fR function failed on the object because of lack of appropriate
235 permission. The stat buffer passed to \fIfn\fR is undefined.  Failure of
236 \fBstat()\fR for any other reason is considered an error and \fBnftw()\fR
237 returns \(mi1.
238 .RE

240 .RE

242 .RE
243 .RS +4
244 .TP
245 .ie t \(bu
246 .el o
247 The fourth argument is a pointer to an \fBFTW\fR structure that contains the
248 following members:
249 .sp
250 .in +2
251 .nf
252 int   quit;
253 int   base;
254 int   level;
255 .fi
256 .in -2

258 The \fBquit\fR member has a default value of \fI0\fR, but can be set to the
259 following values:
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260 .RS

262 .sp
263 .ne 2
264 .na
265 \fB\fBFTW_SKIP\fR\fR or \fB\fBFTW_PRUNE\fR\fR
266 .ad
267 .RS 11n
268 This object and its descendants are pruned from the search.
269 .RE

271 .sp
272 .ne 2
273 .na
274 \fB\fBFTW_FOLLOW\fR\fR
275 .ad
276 .RS 11n
277 If this object is a symbolic link, follow the link to its physical counterpart.
278 .RE

280 .sp
281 The \fBbase\fR member is the offset of the object’s filename in the pathname
282 passed as the first argument to \fIfn\fR(). The value of \fBlevel\fR indicates
283 the depth relative to the root of the walk, where the root level is 0.
284 .sp
285 The results are unspecified if the application-supplied \fIfn\fR() function
286 does not preserve the current working directory.
287 .RE
288 .sp
289 .LP
290 Both \fBftw()\fR and \fBnftw()\fR use one file descriptor for each level in the
291 tree. The \fIdepth\fR argument limits the number of file descriptors used. If
292 \fIdepth\fR is zero or negative, the effect is the same as if it were 1. It
293 must not be greater than the number of file descriptors currently available for
294 use.  The \fBftw()\fR function runs faster if \fIdepth\fR is at least as large
295 as the number of levels in the tree. Both \fBftw()\fR and \fBnftw()\fR are able
296 to descend to arbitrary depths in a file hierarchy and do not fail due to path
297 length limitations unless either the length of the path name pointed to by the
298 \fIpath\fR argument exceeds {\fBPATH_MAX\fR} requirements, or for \fBftw()\fR,
299 the specified depth is less than 2, or for \fBnftw()\fR, the specified depth is
300 less than 2 and \fBFTW_CHDIR\fR is not set. When \fBftw()\fR and \fBnftw()\fR
301 return, they close any file descriptors they have opened; they do not close any
302 file descriptors that might have been opened by \fIfn\fR.
303 .SH RETURN VALUES
304 .sp
305 .LP
306 If the tree is exhausted, \fBftw()\fR and \fBnftw()\fR return \fB0\fR. If the
307 function pointed to by \fIfn\fR returns a non-zero value, \fBftw()\fR and
308 \fBnftw()\fR stop their tree traversal and return whatever value was returned
309 by the function pointed to by \fIfn\fR. If \fBftw()\fR and \fBnftw()\fR detect
310 an error,  they return \fB\(mi1\fR and set \fBerrno\fR to indicate the error.
311 .sp
312 .LP
313 If \fBftw()\fR and \fBnftw()\fR encounter an error other than \fBEACCES\fR (see
314 \fBFTW_DNR\fR and \fBFTW_NS\fR above),  they return \fB\(mi1\fR and set
315 \fBerrno\fR to indicate the error. The external variable \fBerrno\fR can
316 contain any error value that is possible when a directory is opened or when one
317 of the \fBstat\fR functions is executed on a directory or file.
318 .SH ERRORS
319 .sp
320 .LP
321 The \fBftw()\fR and \fBnftw()\fR functions will fail if:
322 .sp
323 .ne 2
324 .na
325 \fB\fBELOOP\fR\fR
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326 .ad
327 .RS 16n
328 A loop exists in symbolic links encountered during resolution of the \fIpath\fR
329 argument
330 .RE

332 .sp
333 .ne 2
334 .na
335 \fB\fBENAMETOOLONG\fR\fR
336 .ad
337 .RS 16n
338 The length of the path name pointed to by the \fIpath\fR argument exceeds
339 {\fBPATH_MAX\fR}, or a path name component is longer than {\fBNAME_MAX\fR}.
340 .RE

342 .sp
343 .ne 2
344 .na
345 \fB\fBENOENT\fR\fR
346 .ad
347 .RS 16n
348 A component of \fIpath\fR does not name an existing file or \fIpath\fR is an
349 empty string.
350 .RE

352 .sp
353 .ne 2
354 .na
355 \fB\fBENOTDIR\fR\fR
356 .ad
357 .RS 16n
358 A component of \fIpath\fR is not a directory.
359 .RE

361 .sp
362 .ne 2
363 .na
364 \fB\fBEOVERFLOW\fR\fR
365 .ad
366 .RS 16n
367 A field in the \fBstat\fR structure cannot be represented correctly in the
368 current programming environment for one or more files found in the file
369 hierarchy.
370 .RE

372 .sp
373 .LP
374 The \fBftw()\fR function will fail if:
375 .sp
376 .ne 2
377 .na
378 \fB\fBEACCES\fR\fR
379 .ad
380 .RS 16n
381 Search permission is denied for any component of \fIpath\fR or read permission
382 is denied for \fIpath\fR.
383 .RE

385 .sp
386 .ne 2
387 .na
388 \fB\fBENAMETOOLONG\fR\fR
389 .ad
390 .RS 16n
391 The \fBftw()\fR function has descended to a path that exceeds {\fBPATH_MAX\fR}
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392 and the depth argument specified by the application is less than 2 and
393 \fBFTW_CHDIR\fR is not set.
394 .RE

396 .sp
397 .LP
398 The \fBnftw()\fR function will fail if:
399 .sp
400 .ne 2
401 .na
402 \fB\fBEACCES\fR\fR
403 .ad
404 .RS 10n
405 Search permission is denied for any component of \fIpath\fR or read permission
406 is denied for \fIpath\fR, or \fIfn\fR() returns \(mi1 and does not reset
407 \fBerrno\fR.
408 .RE

410 .sp
411 .LP
412 The \fBnftw()\fR and \fBftw()\fR functions may fail if:
413 .sp
414 .ne 2
415 .na
416 \fB\fBELOOP\fR\fR
417 .ad
418 .RS 16n
419 Too many symbolic links were encountered during resolution of the \fIpath\fR
420 argument.
421 .RE

423 .sp
424 .ne 2
425 .na
426 \fB\fBENAMETOOLONG\fR\fR
427 .ad
428 .RS 16n
429 Pathname resolution of a symbolic link in the path name pointed to by the
430 \fIpath\fR argument produced an intermediate result whose length exceeds
431 {\fBPATH_MAX\fR}.
432 .RE

434 .sp
435 .LP
436 The \fBftw()\fR function may fail if:
437 .sp
438 .ne 2
439 .na
440 \fB\fBEINVAL\fR\fR
441 .ad
442 .RS 10n
443 The value of the \fIdepth\fR argument is invalid.
444 .RE

446 .sp
447 .LP
448 The \fBnftw()\fR function may fail if:
449 .sp
450 .ne 2
451 .na
452 \fB\fBEMFILE\fR\fR
453 .ad
454 .RS 10n
455 There are {\fBOPEN_MAX\fR} file descriptors currently open in the calling
456 process.
457 .RE
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459 .sp
460 .ne 2
461 .na
462 \fB\fBENFILE\fR\fR
463 .ad
464 .RS 10n
465 Too many files are currently open in the system.
466 .RE

468 .sp
469 .LP
470 If the function pointed to by \fIfn\fR encounters system errors, \fBerrno\fR
471 may be set accordingly.
472 .SH EXAMPLES
473 .LP
474 \fBExample 1 \fRWalk a directory structure using \fBftw()\fR.
475 .sp
476 .LP
477 The following example walks the current directory structure, calling the
478 \fIfn\fR() function for every directory entry, using at most 10 file
479 descriptors:

481 .sp
482 .in +2
483 .nf
484 #include <ftw.h>
485 \&...
486 if (ftw(".", fn, 10) != 0) {
487        perror("ftw"); exit(2);
488 }

______unchanged_portion_omitted_


