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.\" Copyright (c) 2009, Sun Mcrosystens, Inc. Al Rights Reserved

\" Sun Mcrosystenms, Inc. gratefully acknow edges The Open G oup for perm ssion
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.TH AR 1 "Sep 10, 2013"

.TH AR 1 "Aug 24, 2009"

. SH NAME

ar \- maintain portable archive or library

. SH SYNOPSI S

.LP

. nf
\fB/usr/binfar\fR\fB-d\fR [\fB-W\fR] \flarchive\fR\fIfile\fR ..
i

S\
\ "

.LP

. nf
\fBlusr/binfar\fR\fB-mfR [\fB-abi W\fR] [\flposnane\fR] \flarchive\fR\flIfile\
i

.LP
. nf
\fB/usr/binfar\fR\fB-p\fR [\fB-sW\fR] \flarchive\fR [\fIfile\fR]...
fi

.LP
. nf
\fB/usr/binfar\fR\fB-q\fR [\fB-cW\fR] \flarchive\fR\flfile\fR ..
fi

. LP
. nf
\fBlusr/binfar\fR\fB-r\fR [\fB-abci uw\fR] [\flposname\fR] \flarchive\fR\flIfil
Cfi

.LP
. nf
\?B/usr/bi nfar\fR\fB-t\fR [\fB-sW\fR] \flarchive\fR[\fIfile\fR]...
fi

.LP
. nf
\fB/usr/bin/far\fR\fB-x\fR [\fB-CsTW\fR] \flarchive\fR [\fIfile\fR]...
fi

.LP
. nf
\fB/usr/xpg4/bin/far\fR\fB-d\fR [\fB-W\fR] \flarchive\fR\flIfile\fR ..
i
.LP

. nf
\fB/usr/xpg4/bin/ar\fR\fB-mfR [\fB-abi W\fR] [\flposnane\fR] \flarchive\fR \fl
i
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.LP
. nf
\;B/usr/xpg4/bi nfar\fR\fB-p\fR [\fB-sW\fR] \flarchive\fR[\fIfile\fR]...
i

.LP
. nf
\fB/usr/ xpg4/binfar\fR\fB-q\fR [\fB-cW\fR] \flarchive\fR\flIfile\fR ..
fi

.LP
. nf
\fB/usr/xpg4/bin/ar\fR\fB-r\fR [\fB-abci uw\fR] [\flposname\fR] \flarchive\fR\
i

.LP
. nf
\fB/usr/xpg4/ bin/ar\fR\fB-t\fR [\fB-sW\fR] \flarchive\fR [\fIfile\fR]...
fi

.LP
. nf
\fB/usr/xpg4/binfar\fR\fB-x\fR [\fB-CsTW\fR] \flarchive\fR [\fIfile\fR]...
i

. SH DESCRI PTI ON
.sp

.LP

The \fBar\fR utility maintains groups of files conbined into a single archive
file. Its main use is to create and update library files. However, it can be
used for any simlar purpose. The nmagic string and the file headers used by
\fBar\fR consist of printable \fBASCII\fR characters. If an archive is conposed
of printable files, the entire archive is printable.

.sp

.LP

When \fBar\fR creates an archive, it creates headers in a format that is
portabl e across all nachines. The portable archive format and structure are
described in detail in \fBar.h\fR(3HEAD). The archive synbol table described
there is used by the link editor \fBId\fR(1) to effect nultiple passes over
libraries of object files in an efficient manner. An archive synbol table is
only created and nmintained by \fBar\fR when there is at |east one object fi
in the archive. The archive synbol table is in a specially naned file that i
always the first file in the archive. This file is never nentioned or
accessible to the user. Whenever the \fBar\fR command is used to create or
updat e the contents of such an archive, the synbol table is rebuilt. The
\fB-s\fR option described bel ow forces the synbol table to be rebuilt.

. SH OPTI ONS

le
s

.sp
.LP
The fol |l owi ng options are supported:

.sp
.ne 2

.na
\fB\fB-a\fRfR

.ad

. RS 6n

Positions new \flfile\fRs in \flarchive\fR after the file named by the
\ f | posnane\ f R oper and.

. RE

.sp
.ne 2

. na
\fB\fB-b\fR fR
.ad
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127 .RS 6n

128 Positions new \flfile\fRs in \flarchive\fR before the file nanmed by the
129 \flposnane\fR operand.

130 . RE

132 .sp

133 .ne 2

134 .na

135 \fB\fB-c\fRfR
136 . ad

137 . RS 6n

138 Suppresses the diagnostic nmessage that is witten to standard error by default

139 when \flarchive\fR is created.
140 . RE

142 .sp

143 .ne 2

144 .na

145 \fB\fB-Q\fR fR

146 . ad

147 . RS 6n

148 Prevents extracted files fromreplacing like-naned files in the file system
149 This option is useful when \fB-T\fRis also used to prevent truncated file
150 nanes fromreplacing files with the sane prefix.

151 . RE

153 .sp

154 .ne 2

155 .na

156 \fB\fB-d\fR fR

157 . ad

158 . RS 6n

159 Del etes one or nore \flfile\fRs from\flarchive\fR
160 . RE

162 .sp
163 .ne 2

164 .na

165 \fB\fB-i\fRfR

166 . ad

167 . RS 6n

168 Positions new \flfile\fRs in \flarchive\fR before the file naned by the
169 \flposnanme\fR operand. This option is quivalent to \fB-b\fR

170 . RE

172 .sp

173 .ne 2

174 .na

175 \fB\fB-mMfRfR

176 . ad

177 . RS 6n

178 Moves \flfile\fRs. If \fB-a\
179 operand are specified, the \
180 position. Otherwise, \fB-mf
181 . RE

f 1l posnane\ f R
the new
larchive\fR

R or \fB-i\fRw t
ion noves \flfile\
file\fRs to the en

183 .sp
184 .ne 2

185 .na

186 \fB\fB-p\fRfR

187 . ad

188 . RS 6n

189 Prints the contents of \fIfile\fRs in \flarchive\fR to standard output. If no
190 \fIfile\fRs are specified, the contents of all files in \flarchive\fR are
191 witten in the order of the archive.

192 . RE
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194
195
196
197

.sp
.ne 2

. na
\fB\fB-gq\fRfR
d

198 . a

199
200
201
202

. RS 6n

Qui ckly appends \flfile\fRs to the end of \flarchive\fR Positioning options
\fB-a\fR, \fB-b\fR, and \fB-i\fR are invalid. The command does not check
whet her the added \flfile\fRs are already in \flarchive\fR This option is

203 useful to avoid quadratic behavior when creating a |arge archive

204 pi ece-by- pi ece.

205 . RE

207 .sp

208 .ne 2

209 .na

210 \fB\fB-r\fRfR

211 . ad

212 . RS 6n

213 Replaces or adds \fIfile\fRs in \flarchive\fR If \flarchive\fR does not exist,
214 a new archive file is created and a di agnostic nessage is witten to standard
215 error, unless the \fB-c\fR option is specified. If no \flfile\fRs are specified

216 and the \flarchive\fR exists, the results are undefined. Files that replace
217 existing files do not change the order of the archive. If the \fB-u\fR option
218 is used with the \fB-r\fR option, only those files with dates of nodification
219 later than the archive files are replaced. If the \fB-a\fR \fB-b\fR or

220 \fB-i\fR option is used, the \flposnane\fR argunent nust be present an

221 specifies that new files are to be placed after (\fB-a\fR) or before (\fB—b\fR
222 or \fB-i\fR) \flposname\fR O herwi se, the new files are placed at the end.
223 .RE

225 .sp

226 .ne 2

227 .na

228 \fB\fB-s\fRfR

229 . a

230 . RS 6n

231 Forces the regeneration of the archive synmbol table even if \fBar\fR is not

232
233
234

i nvoked with an option that will nodify the archive contents. This command is
useful to restore the archive synbol table after the \fBstrip\fR(1) command has
been used on the archive.

235 . RE

237
238

.sp
.ne 2

239 .na

240
241
242
243
244
245
246

\fB\fB-t\fRfR

.ad

.RS 6n

Prints a table of contents of \flarchive\fR The files specified by the
\fIfile\fR operands are included in the witten list. If no \flfile\fR operands
are specified, all files in \flarchive\fR are included in the order of the

ar chi ve.

247 .RE

249
250

.sp
.ne 2

251 .na

252
253
254
255
256
257
258

\fB\fB-T\fRfR

.ad

. RS 6n

Allows file name truncation of extracted files whose archive nanes are |onger
than the file systemcan support. By default, extracting a file with a nane
that is too long is an error. In that case, a diagnostic nessage is witten and
the file is not extracted.
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261
262
263
264
265
266
267
268
269
270
271

273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288

290
291
292
293
294
295
296

. RE

.sp
.ne 2

.na
\fB\fB-u\fRfR

.ad

. RS 6n

Updates ol der files. Wien used with the \fB-r\fR option, files within
\flarchive\fR are replaced only if the corresponding \flfile\fR has a

nodi fication time that is at |least as new as the nodification tine of the file
within \flarchive\fR

.RE

.sp
.ne 2

.na
\fB\fB-VAIfRfR

.ad

. RS 6n

G ves verbose output. Wien used with options \fB-d\fR, \fB-r\fR or \fB-x\fR
the \fB-v\fR option wites a detailed file-by-file description of the archive
creation and the constituent \flfile\fRs, and mai ntenance activity. Wen used
with \fB-p\fR \fB-v\fR wites the nane of the file to the standard output
before witing the file itself to the standard output. Wen used with \fB-t\fR,
\fB-vifR includes a long listing of information about the files within the
archive. Wien used with \fB-x\fR, \fB-v\fR prints the fil ename precedi ng each
extraction. When witing to an archive, \fB-v\fR wites a nmessage to the
standard error.

.RE

.sp
.ne 2

. na
\fB\fB-WfR fR

.ad

. RS 6n

Prints its version nunber on standard error.

297 .RE

299
300
301
302
303
304
305
306
307
308
309
310
311

313
314
315
316
317
318
319
320
321
322
323
324

.SS "\fB/usr/xpg4/bin/ar\fR'

.sp

.LP

The followi ng options are supported for \fB/usr/xpg4/bin/ar\fR
.sp

.ne 2

. ha
\fB\fB-VAfRfR

. al

. RS 6n

Sane as the \fB/usr/bin/ar\fR version, except when witing to an archive, no
nmessage is witten to the standard error.

. RE

.sp
.ne 2

. na
\fB\fB-x\fRfR

.ad

. RS 6n

Extracts the files named by the \fIfile\fR operands from\flarchive\fR The
contents of \flarchive\fR are not changed. If no \fIfile\fR operands are given,
all files in \flarchive\fR are extracted. If the file nane of a file extracted
from\flarchive\fR is |longer than that supported in the directory to which it
is being extracted, the results are undefined. The nodification tine of each
\fIfile\fR extracted is set to the tine \flIfile\fRis extracted from
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325
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328
329
330
331
332
333

334 .

335
336
337
338

\flarchive\fR
. RE

. SH OPERANDS

.sp

.LP

The foll owi ng operands are supported:
.sp

.ne 2

na
\fB\flarchive\fRfR

.ad

.RS 11n

A path nane of the archive file.

339 . RE

341
342
343
344
345
346
347
348
349
350
351

.sp
.ne 2

.na
\fB\fIfile\fRfR

.ad

. RS 11n

A path nane. Only the |ast conponent is used when conparing agai nst the nanes
of files in the archive. If two or nore \flfile\fR operands have the same | ast
path nane conponent (see \fBbasenane\fR(1l)), the results are unspecified. The
i npl ementation’s archive format will not truncate valid file names of files
added to or replaced in the archive.

352 .RE

354
355
356
357
358
359
360
361
362

364
365
366
367
368
369
370
371
372
373
374
375
376
377

.sp
.ne 2

.na
\fB\flposnane\fRfR
ad

_RS 11n

The nane of a file in the archive file, used for relative positioning. See
options \fB-mfR and \fB-r\fR

.RE

. SH ENVI RONVENT VARI ABLES

.sp

.LP

See \fBenviron\fR(5) for descriptio
that affect the execution of \fBar\
\fBLC_CTYPE\fR, \fBLC_MESSAGES\fR,
.sp

.ne 2

g environment variabl es
BLC ALL\fR
\ f BNLSPATH\ f R.

o —+>

.nha
\fB\fBTMPDI R f R f R
.ad
. RS 10n
Determine the pathnanme that overrides the default directory for tenporary
files, if any.

E

378 . R

380
381
382
383
384
385
386
387
388
389

.sp
.ne 2

.na
\fB\fBTZAfRfR

.ad

. RS 10n

Determine the tinmezone used to calculate date and tine strings witten by
\fBar\fR\fB-tv\fR If \fBTZ\fR is unset or null, an unspecified default
timezone is used.

. RE



new usr/src/ man/ manl/ar. 1

391 . SH EXIT STATUS

392 .sp

393 . LP

394 The followi ng exit values are returned:
395 .sp

396 .ne 2

397 .na

398 \fB\fBO\fR fR

399 . al

400 . RS 6n

401 Successful conpletion.
402 . RE

404 .sp

405 .ne 2

406 . na

407 \fB\fB>0\fRfR
408 . ad

409 . RS 6n

410 An error occurred.
411 . RE

413 . SH ATTRI BUTES

414 .sp

415 . LP

416 See \fBattributes\fR(5) for descriptions of the followi ng attributes:
417 . SS "\fB/usr/bin/ar\fR

418 .sp

420 .sp
421 . TS
422 box;
423 c | ¢
424 1 | 1 .
425 ATTRI BUTE TYPE ATTRI BUTE VALUE
426

427 Interface Stability
428 . TE

Commi tted

430 . SS "\ fB/usr/xpg4/bin/ar\fR'
431 .sp

433 .sp

434 . TS

435 box;

436 ¢ | ¢

437 1 | | .

438 ATTRI BUTE TYPE ATTRI BUTE VALUE
439

440 Interface Stability
441

442 St andard
443 | TE

Conmi tted
See \fBstandards\fR(5).

445 . SH SEE ALSO

446 .sp

447 . LP

448 \fBbasename\fR(1), \fBcpio\fR(1), \fBId\fR(1),

449 \fBtar\fR(1), \fBar.h\fR(3HEAD), \fBa.out\fR(4), \fBattributes\fR(
450 \fBenviron\fR(5), \fBstandards\fR(5)

451 . SH NOTES

452 . sp

453 . LP

454 |f the sane file is nentioned twice in an argunment list, it nmay be put
455 archive tw ce.

456 .sp

\fBlorder\fR(1), \fBstrip\fR(1),
5

in the
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457 . LP

458 By convention, archives are suffixed with "\fB\& a\fR".

459 . sp

460 . LP

461 When inserting \fBELF\fR objects into an archive file, \fBar\fR m ght add

462 "\fB\en\fR' characters to pad these objects to an 8-byte boundary. Such paddi ng
462 "\fB\n\fR" characters to pad these objects to an 8-byte boundary. Such paddi ng
463 inproves the efficiency wth which \fBld\fR(1) can access the archive. Only
464 \fBELF\fR object files are padded in this way. Qther archive nenbers are not
465 altered. When an object with such padding is extracted froman archive, the
466 padding is not included in the resulting output.
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"\" te

.\" Copyright (c) 2008 by Sun Mcrosystens, Inc. All rights reserved.

.\" The contents of this file are subject to the terns of the Common Devel opnent
.\" You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE or http:
.\" When distributing Covered Code, include this CDDL HEADER in each file and in
. TH ELFWRAP 1 "Sep 10, 2013"

. TH ELFWRAP 1 "Mar 17, 2008"

. SH NAME

elfwap \- wap data in an \fBELF\fR file
. SH SYNOPSI S

.LP

. nf
\fBel fwap\fR [\fB-64\fR] [\fB-o\fR \flrelobj-file\fR] [\fB-z\fR target=\fBsparc
\fldata-file\fR ..

fi

. SH DESCRI PTI ON
.sp

.LP

The \fBelfwap\fR utility creates an \fBELF\fR rel ocatabl e object file fromone
or nore data files. The rel ocatabl e object encapsul ates each data file within
an individual section, together with synbols that can be used to reference the
section. The relocatable object is appropriate for inclusion with a subsequent
link-edit. Users can reference the encapsul ated data using the associated
synbol s.

.sp

.LP

By default, a 32-bit \fBELF\fR rel ocatable object is created that is
appropriate for the machine on which \fBelfwap\fR is executed. The \fB-64\fR
option can be used to create a 64-bit \fBELF\fR rel ocatabl e object. The \fB-z
target\fR option can be used to create a relocatable object for a specific
machi ne type.

LP

Note -

.sp

.RS 2

Any data encapsulated with \fBel fwap\fR nust be in a fornat appropriate for
the destination target.

. RE

.sp

.LP

By default, the relocatable object \fBa.wap.o\fRis created. The \fB-o\fR
option can be used to specify an alternative rel ocatabl e object nane.

.sp

.LP

The \fBbasenane\fR(1) of each data file is used to create various pieces of
\fBELF\fR information. For exanple, if the input data file is
\fBISV/isv-data\fR the following \fBELF\fR information is created within the

rel ocat abl e obj ect.

.sp
.ne 2

. na
\fBAn \fBELF\fR section naned \fB\& isv-data\fRfR

.ad

.sp .6

. RS 4n

This section contains the entire contents of the input data file.
. RE

.sp
.ne 2
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119
120
121
122
123
124
125
126

.na
\f BAn \ f BELF\ f R synbol naned \fBisv-data_start\fRfR

.ad

.sp .6

.RS 4n

This synbol reflects the starting address of the \fB\& isv-data\fR section.
.RE

.sp
.ne 2

.na
\fBAn \fBELF\f R synbol naned \fBisv-data_end\fRfR
.ad

.sp .6

. RS 4n

This synbol reflects the address of the first location after the
\fB\ & isv-data\fR section.

. RE

. SH OPTI ONS

.sp

.LP

The foll owi ng options are supported:
.sp

.ne 2

.na
\fB\fB-64\fRfR

.ad

.sp .6

.RS 4

Create a 64-bit \fBELF\fR rel ocatabl e object.
.RE

.sp
.ne 2

. na
\fB\fB-o\fR \flrelobj-file\fRfR
.ad

.sp .6

. RS 4n

Produce a relocatable object that is naned \flrelobj-file\fR
.RE

.sp
.ne 2

.na
\fB\fB-z\fR target=\fBsparc\fR | \fBx86\fRfR

.ad

.sp .6

.RS 4n

Specifies the machine type for the output rel ocatable object. Supported targets
are \fBsparc\fR and \fBx86\fR The 32-bit machine type for the specified target
is used unless the \fB-64\fR option is also present, in which case the
correspondi ng 64-bit machine type is used. By default, the relocatabl e object
that is generated is 32-bit for the machine one which \fBelfwap\fRis

execut ed.

. RE

. SH EXAMPLES

.sp

.LP

The foll owi ng exanpl e encapsul ates the system\fBpasswd\fR file and the system
\fBgroup\fR file wthin a rel ocatabl e obj ect \fBpassgroup.o\fR

.S

Lin 42

. nf
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127 exanpl e% \fBel fwap -o passgroup.o /etc/passwd /etc/group\fR

128 exanpl e% \fBel fdunp -s passgroup o | egrep "passwd|group"\fR

129 [2] 0x00000000 0x00000000 SECT LOCL D O .passwd

130 [3] 0x00000000 0x00000000 SECT LOCL D O .group

131 [7] 0x00000000 0x000002f0 OBJT GLOB D O .passwd passwd_start
132 [8] 0x000002f0 0x00000000 OBJT GLOB D O .passwd passwd_end
133 [9] 0x00000000 0x00000121 OBJT GLOB D O .group group_start
134 [10] 0x00000121 0x00000000 OBJT GLOB D O .group group_end
135 exanpl e% \ fBstrings -N. passwd passgroup o | head -1\ fR

136 root: x: 0: 0: Super-User:/:/sbin/

137 exanpl e% \fBstrings -N. group passgroup o | head -1\fR

138 root::0:

139 . fi

140 .in -2

141 .sp

143 .sp

144 . LP

145 Thi s rel ocatabl e object can be referenced fromthe foll owi ng user code.
146 .sp

147 .in +2

148 . nf

149 exanpl e% \fBcat main.c\fR

150 #i ncl ude <stdi 0. h>

152 extern char passwd_start, passwd_end;

154 void main()

155 {

156 char *pstart = &passwd_start, *pend = &passwd_end;

157 char *str, *lstr;

159 for (Istr = str = pstart; str < pend; str++)

160 if ((*str == "'\en’) && (str != (pend - 1))) {

160 if ((*str ==’'\n") && (str != (pend - 1)))

161 (void) printf("%*s", (++str - Istr), Istr);

162 Istr = str;

163 }

164 }

165

__unchanged_portion_onitted_
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"\ te

.\" Copyright 1989 AT&T Copyright (c) 1992, X/ Open Conpany Linmited All Rights Re
.\" Sun Mcrosystens, Inc. gratefully acknow edges The Open Group for permssion
\" http://ww. opengroup. or g/ bookstore/ .

\" The Institute of Electrical and El ectronics Engineers and The Open G oup, ha
This notice shall appear on any product containing this material.

. The contents of this file are subject to the terms of the Common Devel opnent
.\" You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE or http:
.\" When distributing Covered Code, include this CDDL HEADER in each file and In
.TH FILE 1 "Sep 10, 2013"

.TH FILE 1 "May 15, 2006"

. SH NAME

file \- determine file type

. SH SYNOPSI S

.LP

S\
\ "

. nf
\fB/usr/bin/file\fR [\fB-dh\fR] [\fB-mMfR\fInfile\fR] [\fB-MfR\fIMile\fR [\
fi

.LP
. nf
\fB/usr/bin/file\fR[\fB-dh\fR] [\fB-mfR\finfile\fR [\fB-MfR\fIMile\fR \f
fi

.LP
. nf
\fB/usr/bin/file\fR\fB-i\fR [\fB-h\fR] [\fB-f\fR\fIffile\fR \fifile\fR ..
fi
.LP

. nf
\fB/usr/bin/file\fR\fB-i\fR[\fB-h\fR \fB-f\fR\fIffile\fR
i

.LP

. nf
\fB/usr/bin/file\fR\fB-c\fR [\fB-d\fRl [\fB-mMfR\fInfile\fR] [\fB-MfR\flIMil
i

.LP
. nf
\fB/usr/xpg4/bin/file\fR [\fB-dh\fR] [\fB-mMfR\fInfile\fR] [\fB-MfR\fIMile\f
Cfi

.LP
. nf
\fB/usr/xpg4/bin/file\fR [\fB-dh\fR] [\fB-mMfR\fInfile\fR] [\fB-MfR\fIMile\f
Lfi

.LP
. nf
\fB/usr/xpgd4/bin/file\fR\fB-i\fR [\fB-h\fR] [\fB-f\fR\fIffile\fR \fifile\fR .
fi
.LP

. nf
\fB/usr/xpg4/bin/file\fR\fB-i\fR[\fB-h\fR \fB-f\fR\flffile\fR
i

.LP
. nf
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\EB/ usr/xpg4/bin/file\fR\fB-c\fR [\fB-d\fR [\fB-mMfR\fInfile\fR [\fB-MfR\f
fi

. SH DESCRI PTI ON

.sp

.LP

The \fBfile\fR utility performs a series of tests on each file supplied by
\fifile\fR and, optionally, on each file listed in \flffile\fRin an attenpt to

classify it. If the file is not a regular file, its file type is identified.
The file types directory, \fBFIFOfR, block special, and character special are
identified as such. If the fileis aregular file and the file is zero-length,
it isidentified as an enpty file.

.sp

.LP

If \fIfile\fR appears to be a text file, \fBfile\fR examines the first 512
bytes and tries to determine its programmi ng | anguage. If \flfile\fRis a
synbolic link, by default the link is followed and \fBfile\fR tests the file to
which the synbolic link refers.

.sp

.LP

If \fIfile\fRis a relocatable object, executable, or shared object, \fBfile\fR
prints out information about the file's execution requirenents. This
information includes the machine class, byte-ordering, static/dynanmc |inkage,
and any software or hardware capability requirenments. If \flifile\fRis a
runtime linking configuration file, \fBfile\fR prints infornation about the
target platform including the nmachine class and byte-ordering.

.sp

.LP

By default, \fBfile\fRw Il try to use the |localized nagic file
\fBlusr/lib/locale/\fllocal e\fR LC_MESSAGES/ nagi c\fR, if it exists, to identi
files that have a magi ¢ nunber. For exanple, in the Japanese locale, \fBfile\
will try to use \fB/usr/lib/locale/ja/LC MESSAGES/ magic\fR If a localized
magic file does not exist, \fBfile\fRw Il utilize \fB/etc/magic\fR A nagic
nunber is a nuneric or string constant that indicates the file type. See
\fBnagi c\fR(4) for an explanation of the format of \fB/etc/magic\fR

.sp

.LP

If \fIfile\fR does not exist, cannot be read, or its file status could not be
determined, it is not considered an error that affects the exit status. The

fy
fR

output will indicate that the file was processed, but that its type could not
be det erm ned.

. SH OPTI ONS

.sp

.LP

The foll owi ng options are supported:
.sp

.ne 2

.na

\fB\fB-c\fR fR

.ad

. RS 12n

Checks the magic file for fornmat errors. For reasons of efficiency, this
validation is nornmally not carried out.
.RE

.sp
.ne 2

. na
\fB\fB-d\fRfR

.ad

.RS 12n

Aﬁplifgls any position-sensitive and context-sensitive default systemtests to
the file.

. RE

.sp
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128
129
130
131
132

neZ

\fB\fB-f\fR\fIfflIe\fR\fR

.ad

.RS 12n

\fIffile\fR contains a list of the files to be exani ned.

133 . RE

135
136

.sp
.ne 2

137 .na

138

\fB\fB-h\fRfR
d

139 . a

140
141
142
143
144

. RS 12n

Wien a synbolic link is encountered, this option identifies the file as a
synbolic link. If \fB-h\fRis not specified and \fIfile\fRis a synmbolic |ink
that refers to a non-existent file, the \fBfile\fR utility identifies the file
as a synbolic link, as if \fB-h\fR had been specified.

145 . RE

147
148

.sp
.ne 2

149 .na

150
151
152
153
154

\fB\fB-i\fRfR

.ad

.RS 12n

If afileis aregular file, this option does not attenpt to classify the type
of file further, but identifies the file as a "regular file".

155 . RE

157
158
159
160

161 .
162 .
163 .
164 .
165 .n

166

.sp
.ne 2

.na
\fB\fB-mfR\fInfile\fRfR

\fB\fB/usr/bin/file\fRfR

167 .a

168
169

.RS 22n

Uses \fInfile\fR as an alternate magic file, instead of \fB/etc/magic\fR

170 .RE

172
173
174
175
176
177
178
179
180
181
182

.sp
.ne 2

.na
\fB\fB/usr/xpg4/bin/file\fRfR
.ad
RS 22n

Spemfles the nane of a file containing position-sensitive tests that are
applied to a file in order to classify it (see \fBmagic\fR(4)). If the \fB-mfR
option is specified w thout specifying the \fB-d\fR option or the \fB-MfR
option, position-sensitive default systemtests are applied after the
position-sensitive tests specified by the \fB-m fR option.

183 . RE

185

187
188

.RE

.sp
.ne 2

189 .na

190
191
192

\fB\fB-MfR\fIMile\fRfR
.ad
.RS 12n
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193
194
195
196

Specifies the nane of a file containing position-sensitive tests that are
applied to a file in order to classify it (see \fBmagic\fR(4)). No
position-sensitive default systemtests nor context-sensitive default system
tests are applied unless the \fB-d\fR option is also specified.

197 .RE

199
200
201
202
203
204
205
206
207
208
209
210

.sp

.LP

If the \fB-MfR option is specified with the \fB-d\fR option, the \fB-mfR
option, or both, or if the \fB-mMifR option is specified with the \fB-d\fR
option, the concatenation of the position-sensitive tests specified by these
options is applied in the order specified by the appearance of these options.
. SH OPERANDS

.sp

.LP

The fol |l owi ng operands are supported:

.sp

.ne 2

211 .na

212
213
214
215

\fB\fIfile\fRfR

.ad

.RS 8n

A path nane of a file to be tested.

216 . RE

218
219
220
221
222
223
224
225
226
227
228

230
231
232
233
234
234
235
236
237

239
240

. SH USAGE
sp

See \fBlargefile\fR(5) for the description of the behavior of \fBfile\fR when
encountering files greater than or equal to 2 Gohyte ( 2731 bytes).
. SH EXAMPLES

LP

\fBExanple 1 \fRDeternmining if an Argunent is a Binary Executable Files
.sp

.LP

The foll owing exanple deternmine if an argunent is a binary executable file:

.sp
Lin 42

. nf

file "$1" | grep \(m Fg executable &&
printf "% is executable.\en" "$1"
printf "% is executable.\n" "$1"

i

.in -2

.sp

. SH ENVI RONMENT VARI ABLES
.sp

241 . LP

242
243
244
245
246
247
248
249
250
251
252
253
254
255

ns of the follow ng environnent variables
e\fR \fBLANG fR, \fBLC ALL\fR,
and \ f BNLSPATH\ f R

See \fBenviron\fR(5) for descriptio
that affect the execution of \fBfil
\fBLC_CTYPE\fR, \fBLC_MESSAGES\fR
.SH EXI T STATUS

- Sp

.LP
The following exit values are returned:
.sp

.ne 2

.ha
\fB\fBO\fRfR

.ad

.RS 6n

Successful conpletion.

256 . RE
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258 .sp

259 .ne 2

260 .na

261 \fB\fB>0O\fRfR
262 . ad

263 . RS 6n

264 An error occurred.
265 . RE

267 . SH FI LES

268 .sp

269 .ne 2

270 .na

271 \fB\fB/etc/magi c\fRfR

272 . ad

273 . RS 14n

274 \fBfile\fR s magi c nunber file
275 . RE

277 . SH ATTRI BUTES

278 .sp

279 . LP

280 See \fBattributes\fR(5) for descriptions of the follow ng attributes:
281 .sp

283 .sp

284 . TS

285 box;

286 c | ¢c

287 1 | | .

288 ATTRI BUTE TYPE ATTRI BUTE VALUE
289

290 Csl Enabl ed

291 _

292 Interface Stability St andar d
293 . TE

295 . SH SEE ALSO

296 .sp

297 . LP

298 \fBcrle\fR(1), \fBelfdunp\fR(1), \fBIs\fR(1), \fBmagic\fR(4),

299 \fBattributes\fR(5), \fBenviron\fR(5), \fBlargefile\fR(5), \fBstandards\fR(5)
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"\ te

.\" Copyright (c) 1982-2007 AT&T Know edge Ventures

.\" To view license terms, see http://ww.opensource.org/licenses/cpl1.0.txt
A% Portions Copyri ght (c) 2009, Sun M crosystens, Inc.

.TH KSH93 1 "Sep 10, 2013’

. TH KSH93 1 "Aug 11, 2009"

. SH

ksh93, rksh93 \- Korn Shell, a standard and restricted conmand and progranm ng

| anguage

. SH SYNOPSI S

.LP

. nf

\ f Bksh93\f R [\ fB\ (+-abcef hi krmmoprst uvxBCD\fR] [\fB-RIfR\fIfile\fRl [ \fB\(+-o\f
[-]1 [\flarg\fR ...]

fi

.LP

. nf

\fBrksh93\fR [\ fB\(+ abcefhlkn'noprstuvaOJ\fR] [\fB-RfR\fIfile\fR] [\fB\(+-o\f
[-1 [\flarg\f -]

Cfi

. SH DESCRI PTI ON
Sp

\kash93\fR is a command and programmi ng | anguage that executes conmands read
froma terminal or a file. \fBrksh93\fR is a restricted version of the command
interpreter \fBksh93\fR \fBrksh93\fR is used to set up |ogin nanes and
execution environnents whose capabilities are nore controlled than those of the
standard shel | .

See \fBlnvocation\fR for the neaning of argunments to the shell.
. SS "Definitions”

A \flnetacharacter\fR is defined as one of the foll owi ng characters:
Lin 42

i & () | <> NEWLINE SPACE TAB

.sp

. LP

A\flblank\fR is a \fBTAB\fR or a \fBSPACE\fR

.sp

.LP

An \flidentifier\fR is a sequence of letters, digits, or underscores starting
with a letter or underscore. ldentifiers are used as conponents of \flvariable
nanmes\ f R

.sp

.LP

A \flvnane\fR is a sequence of one or nore identifiers
(\fB\&\fR) and optionally preceded by a period (\fB\&
used as function and variabl e nanes.

- Sp

LP

A\Vflword\fRis a sequence of \flcharacters\fR fromthe character set defined

separated by a period
\fR. \flvnanes\fR are
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by the current |ocale,
.sp

.LP

A \flcommand\fR is a sequence of characters in the syntax of the shell

| anguage. The shell reads each conmand and carries out the desired action
either directly or by invoking separate utilities. Abuilt-in command is a
command that is carried out by the shell itself without creating a separate
process. Some conmmands are built-in purely for convenience and are not
docunented in this manual page. Built-ins that cause side effects in the shell
environment and built-ins that are found before perform ng a path search (see
\ f BExecuti on\fR) are docunented in this manual page. For historical reasons,
sonme of these built-ins behave differently than other built-ins and are called
special built-ins.

. SS " Commands"

excl udi ng non-quoted \flnetacharacters\fR

.sp
.LP

A \flsinmple-command\fR is a |ist of variable assignnents (see \fBVariable
Assignnents\fR) or a sequence of \flblank\fR-separated words which can be
preceded by a list of variable assignnents. See the \fBEnvironnment\fR section
of this manual page.

.sp

.LP

The first word specifies the name of the command to be executed. Except as
specified in this section, the remaining words are passed as arguments to the
i nvoked command. The command nane is passed as argunment 0. See \fBexec\fR(2).
The \flvalue\fR of a sinple-conmand is its exit status. If it term nates
normal ly, its value is \fBO\fR\fB255\fR If it term nates abnormally, its
value is \fB256+\fR flsignum fR The nane of the signal corresponding to the
exii{lstatus can be obtained by way of the \fB-I\fR option of the kill built-in
utility.

.sp

.LP

A \flpipeline\fR is a sequence of one or nore commands separated by \fB[\fR
The standard out put of each command but the last is connected by a
\fBpipe\fR(2) to the standard input of the next comrand. Each command, except
possibly the last, is run as a separate process. The shell waits for the |ast
command to terminate. The exit status of a pipeline is the exit status of the
| ast conmand unl ess the \fBpipefail\fR option is enabled. Each pipeline can be
preceded by the reserved word\fBI\fR This causes the exit status of the

pi peline to become \fBO\fR if the exit status of the last command is
\fBnon-zero\fR, and \fBI\fR if the exit status of the last command is \fBO\fR
.sp

. LP

A\fllist\fR is a sequence of one or nore pipelines separated by \fB;, & |&
&%, or |\fR and optionally termnated by \fB;, &\fRor \fB|&fR O these
five symbols, \fB;, & fR and \fB| & fR have equal precedence, which is |ower
than that of \fB&\fR and \fB||\fR The synbols \fB&\fR and \fB||\fR al so have
equal precedence.

.sp

.LP

A senmicolon (\fB;\fR) causes sequential execution of the preceding pipeline. An
anmpersand (\fB& fR) causes asynchronous execution of the preceding pipeline,
that is, the shell does \flnot\fRwait for that pipeline to finish. The synbol
\fB| & f R causes asynchronous execution of the preceding pipeline with a two-way
pi pe established to the parent shell. The standard input and output of the
spawned pipeline can be witten to and read fromby the parent shell by
applying the redirection operators \fB<&fR and \fB>& fRwith \fBarg p\fR to
conmands and by using \fB-p\fR option of the built-in conmands \fBread\fR and
\fBprint\fR The synbol \fB&\fR (\fB||\fR) causes the \fllist\fR following it
to be executed only if the preceding pipeline returns a zero (\fBnon-zero\fR)
value. One or nore NEW.I NEs can appear 1n a \fllist\fR instead of a senicol on,
to delimt a command. The first \flitemMfR of the first \flpipeline\fR of a
\fllist\fR that is a sinple conmand not beginning with a redirection, and not
occurring within a \fBwhile\fR \fBuntil\fR or \fBif\fR\fllist\fR, can be
preceded by a semi colon. This semcolon is ignored unless the \fBshowne\fR
option is enabled as described with the \fBset\fR built-in.
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127 .sp

128 . LP

129 A \flcommand\fR is either a sinple-command or one of commands in the follow ng
130 list. Unless otherw se stated, the value returned by a command is that of the
131 | ast sinpl e-command executed in the command.

132 .sp

133 .ne 2

134 .na

135 \fB\fBfor\fR \flvname\fR\fB[ inM\fR\flword\fR\fB\& .. ] ;do\fR\flIlist\fR
136 \fB;done\fR fR

137 . ad

138 .sp .6

139 . RS 4n

140 Each tinme a \fBfor\fR conmmand i s executed, \flvnane\fR is set to the next

141 \flword\fR taken fromthe \fBin\fR\flword\fR list. If \fBin\fR\flword ...\fR
142 is omitted, the \fBfor\fR command executes the \fBdo\fR \fllist\fR once for
143 each positional paranmeter that is set starting from1. Execution ends when
144 there are no nore words in the list. See \fBParaneter Expansion\fR

145 . RE

147 .sp

148 .ne 2

149 .na

150 \fB\fB(( [\fRflexprI\fRfB] ; [\fRflexpr2\fR ; [\flexpr3\fRfB] )) ;do\fR
151 \fllist\fR \fB;done\fR fR

152 . ad

153 .sp .6

154 . RS 4n

155 The arithnetic expression \flexprl\fR is evaluated first. The arithnetic

156 expression \flexpr2\fR is repeatedly evaluated until it evaluates to \fBzero\fR
157 and when \fBnon-zero\fR, \fllist\fRis executed and the arithnmetic expression
158 \flexpr3\fR evaluated. If any expression is onmtted, then it behaves as if it
159 evaluated to \fBI\fR See \fBArithnmetic Evaluation\fR

160 . RE

162 .sp

163 .ne 2

164 .na

165 \fB\fBsel ect\fR \flvname\fR [ in \flword\fR\fB\& .. ] ;do\fR\fllist\fR

166 \fB;done\fR fR

167 . ad

168 sp .6

169 . RS 4n

170 A \fBsel ect\fR command prints on standard error (file descriptor 2) the set of
171 \flwords\fR each preceded by a nunmber. If \fBin\fR\flword...\fRi1s omtted,
172 the positional paranmeters starting from\fB1\fR are used instead. See

173 \fBParaneter Expansion\fR The \fBPS3\fR pronpt is printed and a line is read
174 fromthe standard input. If this line consists of the nunber of one of the
175 listed \flword\fRs, then the value of the variable \flvnane\fR is set to the
176 \flword\fR corresponding to this nunber. If this line is enpty, the selection
177 list is printed again. Otherwi se the value of the variable \flvname\fR is set
178 to \fBnulI\fR The contents of the line read fromstandard input is saved in
179 the variable \fBREPLY\fR The \fllist\fR is executed for each selection until a
180 break or \fBEOF\fR is encountered. |If the \fBREPLY\fR variable is set to

181 \fBnul I\fR by the execution of \fllist\fR the selection list is printed before
182 displaying the \fBPS3\fR pronpt for the next selection.

183 . RE

185 .sp

186 .ne 2

187 .na

188 \fB\fBcase\fR \flword\fR\fBin [ [(J\fR \flpattermMfR\fB[ |[\fR \flpattern\fR
189 \fB] ... )\fR\fIlist\fR\fB;; ] ... esac\fRfR

190 . ad

191 .sp .6

192 . RS 4n
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193
194
195
196
197
198

A \fBcase\fR command executes the \fllist\fR associated with the first
\flpattern\fR that matches \flword\fR The formof the patterns is the sane as
that used for file nane generation. See \fBFile Nanme Generation\fR

.sp
The \fB;;\fR operator causes execution of \fBcase\fR to termnate. If \fB;&fR
is used in pl ace of \fB;;\fR the next subsequent list, if any, is executed.

199 . RE

201
202
203
204
205

206 .
207 .

208
209
210
211
212
213
214
215
216
217

219
220
221
222
223
224

.sp
.ne 2
. ha

The\fIIlst\fRfoIIovm
exit status, the \flli
O herw se, the \fllis
is \fBzero\fR the \f
Failing each successi
executed. If the \fBi
is no \fBelse\fR\flli
exit status.

. RE

executed and, if it returns a \fBzero\fR
g the first \fBthen\fR is executed.
\fBelif\fRis executed, and, if its value
g the next \fBthen\fR is executed.
list\fR the \fBelse\fR\fllist\fRis
R has \fBnon-zero\fR exit status and there
\fBi f\fR coomand returns a \fBzero\fR

__.,<_,_._

.sp
.ne 2

. na
\fB\fBwhile\fR\fllist\fR\fB;do\fR\fllist\fR \fB;done\fRfR
.ad
. br

225 .n

226
227
228
229

230 A

231
232
233
234
235

a
\fBuntil \fllist\fR\fB;do\fR\fllist\fR\fB;done\fRfR

.ad

.sp .6

. RS 4n

\fBwhi | e\ f R command repeatedly executes the while \fllist\fR and, if the exit
status of the last comand in the list is zero, executes the \fBdo\fR
\fllist\fR, otherwi se the loop termnates. If no commands in the \fBdo\fR
\fllist\fR are executed, then the \fBwhile\fR command returns a \fBzero\fR exit
status, \fBuntil\fR can be used in place of \fBwhile\fR to negate the | oop
term nation test.

236 . RE

238
239
240
241

.sp
.ne 2

.na
\fg\fB((\fR\flexpression\fR’\fB))\fR\fR

242 . al

243
244
245
246
247
248
249

251
252
253
254
255
256
257
258

.sp .6

. RS 4n

The \flexpression\fR is evaluated using the rules for arithnetic eval uation
described in this manual page. If the value of the arithnetic expression is
\fBnon-zero\fR, the exit status is \fBO\fR Otherwise the exit status is
\fBI\fR

. RE

.sp
ne 2

\fB\fB(\fR\fIIlst\fR\fB J\fRfR
ad

.sp .6
RS 4n

Execute list in a separate environnment. If two adjacent open parentheses are
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259 needed for nesting, a SPACE nust be inserted to avoid eval uation as an 325 . br
260 arithnetic command as described in this section. 326 .in +2
261 .s 327 \fBdo\fR
262 \fllist\fRis sinply executed. Unlike the nmetacharacters, \fB(\fR and \fB)\fR, 328 .in -2
263 \fB{\fR and \fB}\fR are \flreserved words\fR and nust occur at the beginning of 329 . br
264 a line or after a \fB;\fR to be recogni zed. 330 .in +2
265 . RE 331 \fBdone\fR
332 .in -2
267 .sp 333 . br
268 .ne 2 334 .in +2
269 .na 335 \fBel se\fR
270 \fB\fB[[\fR \flexpressionN\fR\fB]]\fRfR 336 .in -2
271 . ad 337 .br
272 .sp .6 338 .in +2
273 . RS 4n 339 \fBelif\fR
274 Eval uat es \flexpression\fR and returns a \fBzero\fR exit status when 340 .in -2
275 \flexpression\fR is true. See \fBConditional Expressions\fR for a description 341 . br
276 of \flexpression\fR 342 .in +2
277 .RE 343 \fBesac\fR
344 .in -2
279 .sp 345 . br
280 .ne 2 346 .in +2
281 .na 347 \fBfor\fR
282 \fB\fBfunction\fR \flvarname\fR\fB{\fR\fIlist\fR\fB;}\fRfR 348 .in -2
283 . ad 349 . br
284 . br 350 .in +2
285 .na 351 \fBfi\fR
286 \fB\flvarname\fR \fB() {\fR\fIlist\fR\fB;}\fRfR 352 .in -2
287 . ad 353 . br
288 .sp .6 354 .in +2
289 . RS 4n 355 \fBfunction\fR
290 Define a function which is referenced by \flvarname\fR A function whose 356 .in -2
291 \flvarname\fR contains a \fB\& \fRis called a discipline function and the 357 . br
292 portion of the \flvarnane\fR preceding the last \fB\& \fR nust refer to an 358 .in +2
293 existing variable. 359 \fBif\fR
294 .sp 360 .in -2
295 The body of the function is the \fllist\fR of commands between \fB{\fR and 361 . br
296 \fB}\fR A function defined with the function \flvarname\fR syntax can al so be 362 .in +2
297 used as an argunent to the \fB\& \fR special built-in command to get the 363 \fBsel ect\fR
298 equival ent behavior as if the \flvarnane\fR fB()\fR syntax were used to define 364 .in -2
299 it. See \fBFunctions\fR 365 . br
300 . RE 366 .in +2
367 \fBthen\fR
302 .sp 368 .in -2
303 .ne 2 369 . br
304 .na 370 .in +2
305 \fB\fBtime [\fR\flpipeline\fR\fBJ\fRfR 371 \fBtime\fR
306 . ad 372 .in -2
307 .sp .6 373 . br
308 . RS 4n 374 .in +2
309 If \flpipeline\fRis omtted, the user and systemtine for the current shell 375 \fBuntil\fR
310 and conpl eted child processes is printed on standard error. Qtherw se, 376 .in -2
311 \flpipeline\fRis executed and the el apsed tine as well as the user and system 377 .br
312 time are printed on standard error. The \fBTI MEFORMAT\fR variabl e can be set to 378 .in +2
313 a format string that specifies how the timng information should be displayed. 379 \fBwhile\fR
314 See \fBShell Variables\fR for a description of the \fBTI MEFORVMAT\fR vari abl e. 380 .in -2
315 . RE 381 . br
382 .in +2
317 .sp 383 \fB{ }\fR
318 . LP 384 .in -2
319 The followi ng reserved words are recogni zed as reserved only when they are the 385 . br
320 first word of a command and are not quot ed: 386 .in +2
321 .br 387\fB[[ ]]\fR
322 .in +2 388
323 \fBcase\fR 389 br
324 .in -2 390 .in +2
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391 \fBI\fR

392 .in -2

393 . SS "Vari abl e Assi gnnents”

394 .sp

395 . LP

396 One or nore variable assignnents can start a sinple command or can be argunents
397 to the \fBtypeset\fR \fBexport\fR or \fBreadonly\fR special built-in

398 commands. The syntax for an \flassignnent\fRis of the form

399 .sp

400 .ne 2

401 .na

402 \fB\flvarname\fR fB=\fR flword\f R fR

403 . ad

404 . br

405 . na

406 \fB\flvarname\fRfB[\fR flword\fRfB]=\fR flword\fRfR

407 . ad

408 .sp .6

409 . RS 4n

410 No space is permtted between \flvarnanme\fR and the \fB=\fR or between \fB=\fR
411 and \flword\fR

412 . RE

414 .sp

415 .ne 2

416 . na

417 \fB\flvarnane\fR fB=(\fR flassignlist\fRfB)\fRfR

418 . ad

419 .sp .6

420 . RS 4n

421 No space is permtted between \flvarname\fR and the \fB=\fR An

422 \flassignlist\fR can be one of the follow ng:

423 .sp

424 .ne 2

425 . na

426 \fB\flword .. . \fRfR

427 . ad

428 .sp .6

429 . RS 4n

430 | ndexed array assignnent.

431 . RE

433 .sp

434 .ne 2

435 . na

436 \fB\fB[\fRflword\fRfB]=\fR flword .. .\fRfR

437 . ad

438 .sp .6

439 . RS 4n

440 Associative array assignment. |f prefixed by \fBtypeset\fR\fB-a\fR creates an
441 indexed array instead.

442 . RE

444 . sp

445 .ne 2

446 . na

447 \fB\flassignnent ... \fRfR

448 . ad

449 .sp .6

450 . RS 4n

451 Conpound vari abl e assignnent. This creates a conpound variable \flvarnane\fR
452 with sub-variables of the form\flvarnane. name\fR, where \flname\fR is the name
453 portion of assignment. The value of \flvarname\fR contains all the assignnent
454 el enents. Additional assignments made to sub-variables of \flvarnane\fR are
455 al so di splayed as part of the value of \flvarname\fR If no \flassignnent\fRs
456 are specified, \flvarname\fR is a conpound vari abl e al | owi ng subsequence child

new usr/src/ man/ manl/ ksh93. 1

457
458

460
461

462 .

463
464
465
466
467
468
469

471
472
473
474
475
476
477
478

480 .
481 .

482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522

el enments to be defined.
. RE

.sp
.ne 2

na
\fB\fBtypeset [\fR floptions\fR] \flassignment\fR\fB\& ..\fRfR
ad

.sp .6

.RS 4n

Nested variabl e assignment. Miltiple assignnents can be specified by separating
each of themwith a \fB;\fR The previous value is unset before the assignnent.
.RE

In addition, a \fB+=\fR can be used in place of the \fB=\fR to signify addi ng
to or appending to the previous value. Wien \fB+=\fR is applied to an
arithmetic type, \flword\fR is evaluated as an arithnetic expression and added
to the current value. Wen applied to a string variable, the value defined by
\flword\fR is appended to the value. For conpound assignnents, the previous
value is not unset and the new val ues are appended to the current ones provided
that the types are conpatible.

. RE

A word beginning with \fB#\fR causes that word and all the followi ng characters
up to a NEW.INE to be commented, or ignored.

.SS "Aliasing"

.sp

.LP

The first word of each command is replaced by the text of an alias if an alias
for this word has been defined. An alias nane consists of any nunber of
characters excluding netacharacters, quoting characters, file expansion
characters, paraneter expansion characters, conmand substitution characters,
and \fB=\fR The replacenent string can contain any valid shell script
including the netacharacters listed in the \fBCommands\fR section. The first
word of each command in the replaced text, other than any that are in the
process of being replaced, are tested for aliases. If the |last character of the
alias value is a BLANK then the word following the alias is al so checked for
alias substitution.

.sp

. LP

Aliases can be used to redefine built-in commands but cannot be used to
redefine the reserved words listed in the \fBConmands\fR section. Aliases can
be created and listed with the alias command and can be renpved with the
\fBunal i as\ f R command.

.sp

. LP

Aliasing is perforned when scripts are read, not while they are executed. For
an alias to take effect, the \fBalias\fR definition command has to be executed
before the command which references the alias is read. The follow ng aliases
are conpiled into the shell but can be unset or redefined:

.sp

.in +2

. nf

aut ol oad="typeset -fu’

conmand=" comrand ’

f c=hi st

float="typeset -IF

functions="typeset -f’

hash="alias -t --’

hi story="hist -1’

integer="typeset -1li’

naner ef =’ typeset -n’

nohup="nohup ’
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523 r="hist -s’

524 redirect="conmmand exec’

525 source=' command .’

526 stop="kill -s STOP

527 suspend='kill -s STOP $$’

528 times="{ { tinme;} 2>&1;}’

529 type='whence -V’

530 .fiI

531 .in -2

532 .sp

534 .SS "Tilde Substitution"

535 .sp

536 .LP

537 After alias substitution is performed, each word is checked to see if it begins
538 with an unquoted tilde (\fB~\fR). For tilde substitution, \flword\fR al so

539 refers to the \flword\fR portion of parameter expansion. See \fBParaneter

540 Expansion\fR

541 .sp

542 . LP

543 If it does, the word up to a \fB/\fR is checked to see if it matches a user
544 nane in the password database. If a match is found, the \fB~\fR and the mat ched
545 |l ogin nane are replaced by the login directory of the matched user. If no match
546 is found, the original text is left unchanged. A\fB~\fR by itself, or in front
547 of a \fB/\fR, is replaced by \fBSHOVE\fR. A\fB~\fR followed by a \fB+\fR or
548 \fB-\fR is replaced by the value of \fB$PWD\fR and \fB$SCLDPWD\f R respectively.
549 .sp

550 . LP

551 In addition, when expanding a \flvariable assignment\fR, tilde substitution is
552 attenpted when the val ue of the assi gnnment begins with a \fB~\fR, and when a
553 \fB~\fR appears after a colon (\fB:\fR). The \fB:\fR also termnates a \fB~\fR
554 1 ogi n nane.

555 . SS "Command Substitution"

556 .sp

557 . LP

558 The standard output froma command encl osed in parentheses preceded by a dollar
559 sign (\fB$\fR) or a pair of grave accents (\fB ‘\fR) can be used as part or all
560 of a word. Trailing NEW.INEs are renpved. |In the second (obsolete) form the
561 string between the quotes is processed for special quoting characters before
562 the command is executed. See \fBQuoting\fR

563 . sp

564 .LP

565 The command substitution \fB$(cat file)\fR can be repl aced by he equi val ent
566 but faster \fB$(<file)\fR The command substitution \fBS(\fRfIn\fRfB<#)\fR
567 expands to the current byte offset for file descriptor \fIn\fR

568 .SS "Arithnetic Substitution"

569 .sp

570 . LP

571 An arithmetic expression enclosed in double parentheses preceded by a dollar
572 sign ( \fB$((\fR flarithmetic_expression\fRfB))\fR) is replaced by the val ue
573 of the arithnmetic expression wthin the doubl e parentheses.

574 .SS "Process Substitution”

575 .sp

576 .LP

577 Process substitution is only available on versions of the UNI X operating system
578 that support the \fB/dev/fd\fR directory for nam ng open files.

579 .sp

580 .LP

581 Each command argunent of the form\fB<(\fRfllist\fRfB)\fR or

582 \fB>(\fRflIlist\fRfB)\fR runs process \fllist\fR asynchronously connected to
583 sone file in \fB/dev/fd\fR The nane of this file becomes the argunment to the
584 command. |f the formwith \fB>\fR is selected then witing on this file

585 provides input for \fllist\fR If \fB<\fRis used, then the file passed as an
586 argunment contains the output of the \fllist\fR process.

587 .sp

588 .LP
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589 For exanpl e,

590 .sp

591 .in +2

592 . nf

593 paste <(cut -f1 \fIfilel\fR) <(cut -f3 \flfile2\fR) | tee \e

594 >(\flprocessl\fR) >(\flprocess2\fR)

595 . fi

596 .in -2

597 .sp

599 sp

600

601 \chut\fRs fields 1 and 3 fromthe files \fIfilel\fR and \flIfile2\fR

602 respectively, \fBpaste\fRs the results together, and sends it to the processes
603 \flprocess1I\fR and \flprocess2\fR It also d|spl ays the results to the standard
604 output. The file, which is passed as an argunent to the command, is a UNI X
605 \prl pe\fR(2). Prograns that expect to \fBlseek\fR(2) on the file do not work.
606 .SS "Paraneter Expansion”

607 .sp

608 .LP

609 A paraneter is a variable, one or nore digits, or any of the characters

610 \fB*\fR \fB@fR \fB#\fR \fB2AfR \fB-\fR \fB$\fR and \fBI\fR A variable
611 is denoted by a \flvnane\fR To create a variable whose \flvname\fR contains a
612 \fB\& \fR, a variable whose \fBvnanme\fR consists of everything before the

613 last . nust already exist. A variable has a value and zero or nore attributes.
614 Variabl es can be assigned val ues and attributes by using the \fBtypeset\fR

615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630

special built-in command. The attributes supported by the shell are described
later with the \fBtypeset\fR special built-in command. Exported variabl es pass
values and attributes to the environment.

.sp

LP

The shel | supports both indexed and associ ative arrays. An elenent of an array
variable is referenced by a subscript. A subscript for an indexed array is
denoted by an arithnetic expression, (see \fBArithnetic Evaluation\fR), between
a \fB[\fR and a \fBJ]\fR Use \fBset -A\fR\flvnane value ... \fR to assi gn
values to an indexed array. The value of all subscripts nust be in the range of
\fBO\fR through \fB1, 048,575\f R | ndexed arrays do not need to be declared. Any
reference to a variable with a valid subscript is legal and an array is created
i f necessary.

.sp

.LP

An associative array is created with the \fB-AfR option to \fBtypeset\fR A

631 subscript for an associative array is denoted by a string encl osed between
632 \fB[\fR and \fB]\fR

633 .sp

634 . LP

635 Referencing any array wi thout a subscript is equivalent to referencing the
636 array with subscript \fBO\fR

637 .sp

638 . LP

639 The value of a variable can be assigned by:

640 .sp

641 .in +2

642 . nf

643 \flvnanme\fR=\flvalue\fR [\flvnane\fR=\flval ue\fR]

644 . fi

645 .in -2

646 .sp

648 .sp

649 . LP

650 or

651 .sp

652 .in +2

653 . nf

654 \flvname\f R{\flsubscript\fRI=\flvalue\fR [\flvname\fR[\flsubscript\fR]=\flval ue\
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655 . fi

656 .in -2

657 .sp

659 .sp

660 .LP

661 No space is allowed before or after the \fB=\fR A \flnaneref\fRis a variable
662 that is a reference to another variable. A\flnameref\fRis created with the
663 \fB-n\fR attribute of \fBtypeset\fR The value of the variable at the tine of
664 the \fBtypeset\fR command becones the variable that is referenced whenever the
665 \flnaneref\fR variable is used. The nane of a \flnaneref\fR cannot contain a
666 dot (\fI\&\fR). Wien a variable or function name contains a \fB\& ,\fR and the
667 portion of the nane up to the first \fB\& \fR matches the name of a

668 \flnameref\fR, the variable referred to is obtained by replacing the

669 \flnameref\fR portion with the nane of the variable referenced by the

670 \flnameref\fR If a \flnaneref\fR is used as the index of a \fBfor\fR | oop, a
671 name reference is established for each itemin the list. A\flnaneref\fR

672 provides a convenient way to refer to the variable inside a function whose nane
673 1s passed as an argunent to a function. For exanple, if the name of a variable
674 is passed as the first argument to a function, the command

675 .sp

676 .in +2

677 . nf

678 typeset -n var=$1

679 .fi

680 .in -2

681 .sp

683 .sp

684 . LP

685 inside the function causes references and assignnents to \flvar\fR to be

686 references and assignnents to the variabl e whose name has been passed to the
687 function. |If either of the floating point attributes, \fB-E\fR, or \fB-F\fR, or
688 the integer attribute, \fB-i\fR is set for \flvnane\fR, then the \flvalue\fR
689 is subject to arithnetic evaluation as described in this manual page.

690 Positional paraneters, paraneters denoted by a nunber, can be assigned val ues
691 with the \fBset\fR special built-in conmand. Parameter \fB$O\fR is set from
692 argunent zero when the shell is invoked. The character \fB$\fR is used to

693 introduce substitutable paraneters.

694 .sp

695 .ne 2

696 .na

697 \fB\fB${\fR flparameter\fRfB}\fR fR

698 . ad

699 .sp .6

700 . RS 4n

701 The shell reads all the characters from\fB${\fR to the matching \fB}\fR as
702 part of the same word even if it contains braces or netacharacters. The val ue,
703 i f any, of the paraneter is substituted. The braces are required when

704 \flparameter\fR is followed by a letter, digit, or underscore that is not to be
705 interpreted as part of its name, when the variable name contains a \fB\& \fR,
706 or when a variable is subscripted. If \flparameter\fR is one or nore digits
707 then it is a positional parameter. A positional paraneter of nore than one
708 digit nust be enclosed in braces. If \flparaneter\fRis \fB*\fR or \fB@fR
709 then all the positional paraneters, starting with \fB$1\fR, are substituted and
710 separated by a field separator character. If an array \flvname\fR with

711 subscript \fB*\fR or \fB@fR is used, then the value for each of the elenents
712 is substituted, separated by the first character of the value of \fBIFS\fR
713 .RE

715 .sp

716 .ne 2

717 .na

718 \fB\fB${#\fR flparaneter\fRfB}\fRfR

719 . ad

720 .sp .6

new usr/src/ man/ manl/ ksh93. 1

721
722
723
724

. RS 4n

If \flparameter\fRis \fB*\fR or \fB@fR, the nunber of positional paraneters
is substituted. Otherwise, the length of the value of the \flparaneter\fR is
substi tut ed.

725 .RE

727
728
729
730
731
732
733
734
735
736
737
738

.Sp
.ne 2

. na
\fB\fB${#\fR flvnane\fRfB[*] }\fRfR
.ad

. br

. na
\fB\fB${#\fRflvnane\fRfB[@}\fRfR
.ad

.sp .6

.RS 4n
The nunber of elenents in the array \flvname\fR i s substituted.

739 . RE

741
742
743
744
745
746
747
748
749
750

752
753
754
755
756
757
758
759
760
761
762
763
764

.sp
.ne 2

.na
\fB\fB${!\fRflvname\fRfB}\fR fR
.ad

.sp .6

.RS 4n

Expands to the name of the variable referred to by \flvname\fR This is
\flvnane\fR except when \flvnane\fR is a nane reference.

.RE

.sp
.ne 2

.na
\fB\fB${!\fR flvnane\fRfB[\fR flsubscript\fRfB]}\fRfR
ad

.sp .6

.RS 4n

Expands to nane of the subscript unless \flsubscript\fRis \fB*\fR or \fB@fR
When \flsubscript\fRis \fB*\fR the list of array subscripts for \flvnane\fR
is generated. For a variable that is not an array, the value is \fBO\fR if the
variable is set. Oherwise it is \fBnull\fR Wien \flsubscript\fRis \fB@fR,

it is the same as \fB$ {\fRflvname\fRfB[\fRfI*\fRfB]}\fR, except that when
used in double quotes, each array subscript yields a separate argunent.

765 . RE

767
768
769
770
771
772
773
774

.sp
.ne 2

. na
\fg\fBﬁB{!\fR\flprefix\fR\fB*}\fR\fR
. al

.sp .6

. RS 4n
Expands to the names of the variables whose names begin with \flprefix\fR

775 .RE

777
778
779
780
781
782
783
784
785
786

.sp
.ne 2

.na
\fB\fB${\fR flparaneter\fRfB -\fRflword fRfB}\fRfR
.ad

.sp .6

.RS 4n

If \flparameter\fR is set and is non-null
substitute \flword\fR

.sp

then substitute its value. Cherw se

12
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787
788
789
790
791
792
793
794
795
796
797

799
800

\flword\fR is not evaluated unless it is to be used as the substituted string.
.sp

In the follow ng exanple, \fBpwd\fR is executed only if \fBd\fR is not set or
is NULL:

.sp

.in +2

. nf
p¥| nt ${d: -$(pwd)}
fi

in -2
.sp

If the colon (\fB:\fR) is omtted fromthe expression, the shell only checks
whet her \flparaneter\fR is set or not.

801 . RE

803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824

826
827
828

830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849

850 .i
851 .

.sp
.ne 2

.na
\fB\fB${\fR flparaneter\fRfB:=\fRflword\ fRfB}\fRfR
.ad

.sp .6

. RS 4n

If \flparameter\fR is not set or is \fBnull\fR set it to \flword\fR The val ue
of the paranmeter is then substituted. Positional parameters cannot be assigned
to in this way.

.sp
\flword\fR is not evaluated unless it is to be used as the substituted string.
.sp

In the follow ng exanple, \fBpwd\fR is executed only if \fBd\fR is not set or
is NULL:

.sp

Lin +2

. nf

p;int ${d: -$(pwd) }

LT

.in -2

.sp

If the colon (\fB:\fR) is omtted fromthe expression, the shell only checks
whet her \flparaneter\fR is set or not.
.RE

.sp
.ne 2

.na
\fB\fB${\fR flparaneter\fRfB: 2\ fRflword\ fRfB}\fRfR
ad

.sp .6

.RS 4n

If \flparameter\fR is set and is non-null, substitute its value. O herw se,
print \flword\fR and exit fromthe shell if the shell is not interactive. If
\flword\fR is omtted then a standard nessage is printed.

.sp
\flword\fR is not evaluated unless it is to be used as the substituted string.
.sp

In the follow ng exanple, \fBpwd\fR is executed only if \fBd\fR is not set or
is NULL:

.sp

.in +2

. nf
p¥| nt ${d:-$(pwd)}
Cfi
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853
854

omtted fromthe expression, the shell only checks

1
If the colon (\fB:\fR) i
R is set or not.

whet her \flparaneter\f

nn

855 . RE

857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875

876 .

877

879
880

.sp
.ne 2

. na
\fg:\fB!B{\fR\flpararreter\fR\fB:+\fR\fI\Aord\fR\fB}\fR\fR
.a

.sp .6

. RS 4n

If \flparameter\fR is set and is non-null, substitute \flword\fR Ot herw se
substitute nothing.

.sp
\flword\fR is not evaluated unless it is to be used as the substituted string.

.sp
In the follow ng exanple, \fBpwd\fR is executed only if \fBd\fR is not set or
is NULL:

.sp
Lin 42

. nf

p¥int ${d: -$(pwd) }
i

in-2
.sp

If the colon (\fB:\fR) is omtted fromthe expression, the shell only checks
whet her \flparaneter\fR is set or not.

881 . RE

883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907

.sp
.ne 2

.na
\fB\fB${\fR flparaneter\fRfB:\fRfloffset\fR\fllength\fR}I\fR
.ad

. br

.na

\fB\fB${\fR flparaneter\fRfB.\fRfloffset\fRfB}\fRfR

ad

.sp .6

. RS 4n

Expands to the portion of the value of \flparaneter\fR starting at the
character (counting from\fBO\fR) determ ned by expandi ng of fset as an
arithmetic expression and consisting of the nunber of characters determ ned by
the arithmetic expression defined by \fllength\fR

.sp

In the second form the remainder of the value is used. A negative offset
counts backwards fromthe end of \flparaneter\fR

.sp

One or nore BLANKs is required in front of a mnus sign to prevent the shell
frominterpreting the operator as \fB:-\fR |f paraneter is \fB*\fR or \fB@fR
or is an array nane indexed by \fB*\fR or \fB@fR, then \floffset\fR and
\fllength\fR refer to the array index and nunber of elenments respectively. A
negative \floffset\fR is taken relative to one greater than the highest
subscript for indexed arrays. The order for associative arrays is unspecified.

908 . RE

910
911
912
913
914
915
916
917
918

.sp
.ne 2

.ha
\fB\fB${\fR flparaneter\fRfB#\fR flpatternfRfB}\fRfR
.ad
. br
.nha
\fB\fB${\fR flparaneter\fRfB##\fR flIpattern\fRfB}\fRfR
.ad

14
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919 .sp .6

920 . RS 4n

921 If the shell \flpattern\fR nmatches the begi nning of the val ue of

922 \flparanmeter\fR then the value of this expansion is the value of the

923 \flparameter\fRwith the matched portion deleted. Otherw se the value of this
924 \flparanmeter\fR is substituted. In the first formthe smallest matching

925 \flpattern\fR is deleted and in the second formthe |argest matching

926 \flpattern\fR is deleted. Wien \flparaneter\fRis \fB@fR \fB*\fR or an array
927 variable with subscript \fB@QfR or \fB*\fR, the substring operation is applied
928 to each elenent in turn.

929 . RE

931 .sp

932 .ne 2

933 .na

934 \fB\fB${\fR flparaneter\fRfBufR flpatternnfRfB}\fR fR

935 . ad

936 . br

937 .na

938 \fB\fB${\fR flparaneter\fRfBWAfR flpatternnfRfB}\fRfR

939 . ad

940 .sp .6

941 . RS 4n

942 If the shell \flpattern\fR matches the end of the value of \flparanmeter\fR,
943 then the value of this expansion is the value of the paraneter with the natched
944 part deleted. Otherw se substitute the value of \flparameter\fR 1In the first
945 formthe smallest nmatching pattern is deleted, and in the second formthe

946 | argest matching pattern is deleted. Wien paraneter is \fB@QfR \fB*\fR, or an
947 array variable with subscript \fB@fR or \fB*\fR, the substring operation is
948 applied to each elenment in turn.

949 . RE

951 .sp

952 .ne 2

953 . na

954 \fB\fB${\fR flparameter\fRfB/\fR flpattern\fRfB/\fRflstring\fRfB}\fRfR
955 . ad

956 . br

957 .na

958 \fB\fB${\fR\ flparameter\fRfB//\fR flpattern"\fRfB/\fRflIstring\fRfB}\fRfR
959 . ad

960 . br

961 .na

962 \fB\fB${\fR flparameter\fRfB/#\fR flpattern"\fRfB/\fRflIstring\fRfB}\fRfR
963 . ad

964 . br

965 . na

966 \fB\fB${\fR flparameter\fRfB/%fRflpatternMfRfB/\fRflIstring\fRfB}I\fRfR
967 . ad

968 .sp .6

969 . RS 4n

970 Expands \flparaneter\fR and repl aces the | ongest match of \flpattern\fR with
971 the specified \flstring\fR Each occurrence of \fB\e\fRfIn\fRin \flst | ng\fR
972 is replaced by the portion of \flparaneter\fR that nmatches the \fIn\fRfBth\fR
973 sub-pattern.

974 .sp

975 When \flstring\fRis null, the \flpattern\fR is deleted and the \fB/\fR in
976 front of string can be onmtted. Wien \flparaneter\fRis \fB@fR \fB*\fR or an
977 array variable with subscript \fB@fR or \fB*\fR, the substitution operation is
978 applied to each elenent in turn. In this case, the \flstring\fR portion of

979 \flword\fR is re-evaluated for each el enent.

980 . sp

981 In the first form only the first occurrence of \flpattern\fR is replaced.

982 .sp

983 In the second form each match for \flpattern\fR is replaced by the specified
984 \flstring\fR
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985
986
987

.sp
The third formrestricts the pattern match to the begi nning of the
\flstring\fR

988 .s

989

p
The fourth formrestricts the pattern match to the end of the \flstring\fR

990 . RE

992
993
994
995
996
997
998
999
1000
1001

.sp
.LP

The following paraneters are automatically set by the shell:
.sp

.ne 2

.na
\fB\fBAfRfR

.ad

. RS 19n

The nunber of positional parameters in decinal.

1002 . RE

1004
1005

.sp
.ne 2

1006 . na

1007
1008
1009
1010

\fB\fB-\fRfR

.ad

.RS 19n

Options supplied to the shell on invocation or by the \fBset\fR conmand.

1011 .RE

1013
1014

.sp
.ne 2

1015 .na

1016

\fB\fB2AfRfR

1017 . a

1018
1019

.RS 19n
The deci nal value returned by the | ast executed comrand.

1020 . RE

1022
1023
1024
1025
1026
1027
1028

.sp
.ne 2

.na
\fB\fBS\fRfR

.ad

. RS 19n

The process nunber of this shell.

1029 . RE

1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044

1046
1047
1048
1049
1050

.sp
.ne 2

.na

\fB\fB_\fRfR

.ad

.RS 19n

Initially, the value of \fB \fR is the absolute pathnane of the shell or script
bei ng executed as passed in the environnent. It is subsequently assigned the

| ast argunment of the previous command.

.sp
This paraneter is not set for commands whi ch are asynchronous. This paraneter
is also used to hold the name of the matching \fBVMAIL\fR file when checking for
mail .

.RE

.sp
.ne 2

.na
\fB\fBI\fRfR
.ad
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1051
1052
1053
1054

1056
1057
1058
1059
1060
1061
1062
1063
1064

1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076

. RS 19n

The process nunber of the |ast background command i nvoked or the nost recent
job put in the background with the \fBbg\fR built-in comand.

.RE

.sp
.ne 2

.na
\fB\fB\ & sh. coomand\ f R f R

.ad

. RS 19n

When processing a \fBDEBUG fR trap, this variable contains the current comrand
line that is about to run.

. RE

.sp
.ne 2

.nha
\fB\fB\ & sh. edchar\fR fR

.ad

.RS 19n

This variable contains the value of the keyboard character (or sequence of
characters if the first character is an ESC, \fBASCI|I 033\fR) that has been
entered when processing a \fBKEYBD\fR trap. If the value is changed as part of
the trap action, then the new value replaces the key (or key sequence) that
caused the trap. See the \fBKey Bindings\fR section of this manual page.

1077 .RE

1079
1080
1081
1082
1083
1084
1085
1086
1087

1089
1090
1091
1092
1093
1094
1095
1096
1097
1098

1100
1101
1102
1103
1104
1105
1106
1107
1108

1110
1111
1112
1113
1114
1115
1116

.sp
.ne 2

.na
\fB\fB\ & sh. edcol \fRfR

. al
.RS 19n

The character position of the cursor at the time of the nost recent \fBKEYBD\fR
trap.

.RE

.sp
.ne 2

.na
\fB\fB\ & sh. ednode\ f R f R

.ad

. RS 19n

The value is set to ESC when processing a \fBKEYBD\fR trap while in \fBvi\fR
insert node. Otherw se, \fB\& sh.ednode\fR is null when processing a
\fBKEYBD\fR trap. See the \fBvi Editing Mde\fR section of this nanual page.
. RE

.sp
.ne 2

.na
\fB\fB\ & sh. edtext\fRfR

.ad

.RS 19n

The characters in the input buffer at the time of the nost recent \fBKEYBD\fR
trap. The value is null when not processing a \fBKEYBD\fR trap.

.RE

.sp
.ne 2

.na
\fB\fBl& sh.file\fRfR

.ad

. RS 19n

The pathnanme of the file than contains the current command.

17

new usr/src/ man/ manl/ ksh93. 1

1117

1119
1120
1121
1122
1123
1124
1125
1126

1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139

. RE

.sp
.ne 2

.na
\fB\fB\& sh. fun\fR fR

.ad

. RS 19n

The nane of the current function that is being executed.
. RE

.sp
.ne 2

.nha
\fB\fB\& sh.match\fRfR

.ad

.RS 19n

An indexed array which stores the nost recent match and sub-pattern natches
after conditional pattern natches that match and after variabl es expansions
using the operators \fB#\fR \fBWfR or \fB/\fR The \fBO\fRth el enent stores
the conplete match and the \fli\fRth el ement stores the \fli\fRth sub-natch.
The \fB\ & sh.match\fR variable is unset when the variable that has expanded is
assi gned a new val ue.

1140 . RE

1142
1143
1144
1145
1146
1147
1148
1149
1150

1152
1153
1154
1155
1156
1157
1158
1159

.sp
.ne 2

. na

\fB\fB\ & sh. nane\ f R f R

.ad

. RS 19n

Set to the nane of the variable at the time that a discipline function is
i nvoked.

.RE

.sp
.ne 2

.na
\fB\fB\ & sh. subscri pt\fRfR

.ad

. RS 19n

Set to the name subscript of the variable at the time that a discipline
function is invoked.

1160 . RE

1162
1163
1164
1165
1166
1167
1168
1169

1171
1172
1173
1174
1175
1176
1177
1178

.sp
.ne 2

.nha
\fB\fB\ & sh. subshel I\fR fR

.ad

. RS 19n

The current depth for sub-shells and command substitution.
.RE

.sp
.ne 2

.na
\fB\fB\ & sh.value\fRfR

.ad

. RS 19n

Set to the value of the variable at the tine that the set or append discipline
function is invoked

1179 .RE

1181
1182

.sp
.ne 2
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1183
1184
1185
1186
1187

1190
1191
1192
1193
1194
1195
1196

1199
1200

. na
\fB\fB\ & sh.version\fRfR
.ad

. RS 19n

Set to a value that identifies the version of this shell.
1188 . RE

.sp
.ne 2

. na
\fB\fBLINENO f R f R
.ad

. RS 19n

The current line nunber within the script or function being executed.
1197 . RE

.sp
.ne 2

1201 .n

1202
1203
1204
1205

1208
1209
1210
1211
1212
1213
1214
1215

a
\fB\f BOLDPWD\ f R\ f R
.ad

. RS 19n

The previous working directory set by the \fBcd\fR conmmand.
1206 . RE

.sp
.ne 2

. na

\fB\f BOPTARG f R f R
.ad

. RS 19n

The val ue of the last option argunment processed by the \fBgetopts\fR built-in

conmmand.

1216 . RE

1218
1219

.sp
.ne 2

1220 .na

1221
1222
1223
1224
1225
1226

1228
1229
1230
1231
1232
1233
1234

1237
1238

\fB\f BOPTIND\'f R fR
.ad
. RS 19n

The index of the last option argunment processed by the \fBgetopts\fR built-in

comrand.
. RE

.sp
.ne 2

. na
\fB\fBPPID\fR fR
.ad

. RS 19n

The process nunber of the parent of the shell.
1235 . RE

.sp
.ne 2

1239 .na

1240
1241
1242
1243

\fB\fBPWD\f R f R

.ad

. RS 19n

The present working directory set

1244 . RE

1246
1247
1248

.sp
.ne 2
.na

by the \fBcd\fR comrand.
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1249
1250
1251
1252
1253
1254

\ f B\ f BRANDOM f R f R

.ad

. RS 19n

Each tine this variable is referenced, a randominteger, uniformy distributed
between \fBO\fR and \fB32767\fR, is generated. The sequence of random numbers
can be initialized by assigning a nuneric value to \fBRANDOMfR.

1255 . RE

1257
1258

.sp
.ne 2

1259 .na

1260

\fB\f BREPLY\fR fR

1261 . a

1262
1263
1264
1265

1267
1268
1269
1270
1271
1272
1273
1274
1275
1276

. RS 19n

This variable is set by the \fBselect\fR statement and by the \fBread\fR
built-in command when no argunents are supplied.

.RE

.sp
.ne 2

. na
\ f B\f BSECONDS\ f R f R

.ad

. RS 19n

Each tine this variable is referenced, the nunber of seconds since shell
invocation is returned. If this variable is assigned a value, then the val ue
returned upon reference is the value that was assigned plus the nunber of
seconds since the assignnent.

1277 .RE

1279
1280
1281
1282
1283
1284
1285
1286
1287
1288

.sp
.LP

The follow ng variables are used by the shell:
.sp

.ne 2

.nha
\ f B\ f BCDPATH\ f R f R

.ad

.RS 14n

Defines the search path for the \fBcd\fR command.

1289 . RE

1291
1292
1293
1294
1295
1296
1297
1298

.sp
.ne 2

. na
\f B\ f BCOLUMNS\ f R\ f R

.ad

.RS 14n

Defines the width of the edit wi ndow for the shell edit npdes and for printing
select lists.

1299 . RE

1301
1302

.Sp
.ne 2

1303 .na

1304
1305
1306
1307
1308
1309

\fB\f BEDI TOR f R fR

.ad

. RS 14n

If the \fBVISUAL\fR variable is not set, the value of this variable is checked
for the patterns as described with \fBVI SUAL\fR and the corresponding editing
option is turned on.

1310 .s

1311
1312

p
See the \fBset\fR command in the \fBSpecial Command\fR section of this manual
page.

1313 . RE
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1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329

1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341

1343
1344
1345
1346
1347
1348
1349
1350
1351

1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365

.sp
.ne 2

.na

\fB\f BEN\fR fR

.ad

. RS 14n

Perforns paraneter expansion, comand substitution, and arithnetic substituti
on the value to generate the pathnane of the script that is executed when the
shell is invoked. This file is typically used for alias and function
definitions. The default value is \fB$HOWVE . kshrc\fR

.sp
See the \fBlnvocation\fR section of this manual page.

.sp
\fBENNWfR is not set by the shell.
.RE

.sp
.ne 2

. na
\fB\f BFCEDI T\ f R f R

.ad

. RS 14n

bsol ete name for the default editor nane for the \fBhist\fR command.
\fBFCEDI T\fR i s not used when \fBH STEDIT\fR i s set.

.sp
The shell specifies a default value to \fBFCED T\fR
. RE

.sp
.ne 2

.na
\f B\ f BFI GNORE\ f R f R

.ad

.RS 14n

A pattern that defines the set
file nane natching.

.RE

of file names that is ignored when performng

.sp
.ne 2

.na
\fB\f BFPATH\ f R f R

.ad

. RS 14n

The search path for function definitions. The directories in this path are
searched for a file with the same nane as the function or cormand when a
function with the \fB-u\fR attribute is referenced and when a conmand i s not
found. If an executable file with the nane of that command is found, then it
read and executed in the current environnent. Unlike \fBPATH\fR, the current
directory nust be represented explicitly by dot (\fB\&\fR) rather than by
adj acent colon (\fB:\fR) characters or a beginning or ending colon (\fB:\fR).

1366 . RE

1368
1369
1370
1371
1372
1373
1374

.sp
.ne 2

.nha
\fB\f BH STCMD\ f R f R

.ad

.RS 14n

The nunber of the current command in the history file.

1375 . RE

1377
1378
1379
1380

.sp
.ne 2

. ha
\fB\fBHI STEDIT\fR fR

21
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1381
1382
1383

22

.ad
. RS 14n
The nane for the default

editor name for the \fBhist\fR command.

1384 . RE

1386
1387
1388
1389
1390
1391
1392
1393
1394

.sp
.ne 2

.na
\fB\fBH STFILE\fR fR

.ad

. RS 14n

If this variable is set when the shell is invoked, the value is the pathnane of
the file that is used to store the conmand history. See the \fBCommand
Re-entry\fR section of this manual page.

1395 . RE

1397
1398
1399
1400
1401
1402
1403
1404
1405
1406

1408
1409
1410
1411
1412
1413
1414
1415
1416
1417

1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441

1443
1444
1445
1446

.sp
.ne 2

.na
\fB\fBHI STSIZE\f R f R

.ad

. RS 14n

If this variable is set when the shell is invoked, then the nunber of
previously entered commands that are accessible by this shell is greater than
or equal to this nunber. The default is \fB512\fR

. RE

.sp
.ne 2

.na
\fB\f BHOVE\ f R\ f R

.ad

. RS 14n

The default argument (hone directory) for the \fBcd\fR conmand.

.sp
\fBHOVME\fR is not set by the shell. \fBHOVE\fR is set by \fBlogin\fR(1).
.RE

.sp
.ne 2

.na
\fB\fBIFS\fRfR

.ad

. RS 14n

Internal field separators, normally SPACE, TAB, and NEW.I NE that are used to
separate the results of command substitution or paranmeter expansion and to
separate fields with the built-in conmand read. The first character of the
\fBIFS\fR variable is used to separate argunents for the \fB"$*"\fR
substitution. See the \fBQuoting\fR section of this manual page.

.sp

Each single occurrence of an \fBIFS\fR character in the string to be split,
that is not in the \fBissspace\fR character class, and any adj acent characters
in \fBIFS\fR that are in the \fBissspace\fR character class, delimt a field.
One or nore characters in IFS that belong to the \fBi ssspace\fR character
class, delimt a field. In addition, if the same \fBissspace\fR character
appears consecutively inside \fBIFS\fR, this character is treated as if it were
not in the \fBissspace\fR class, so that if \fBIFS\fR consists of tw tab
characters, then two adjacent tab characters delimt a null field.

.sp
The shell specifies a default value to \fBIFS\fR
.RE

.sp

.ne 2

. ha
\fB\f BLANG fR fR
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1447
1448
1449
1450

.ad
RS 14n
This variable determnes the | ocale cat egor

y for any category not specifically
selected with a variable starting with \fBl \f

R or \fBLANG fR

1451 . RE

1453
1454
1455
1456
1457
1458
1459
1460
1461

1463
1464

.Sp
.ne 2

.na
\fB\fBLC ALL\fRfR

.ad

. RS 14n

This variabl e overrides the value of the \fBLANG fR variable and any ot her
\fBLC \fR vari abl e.

. RE

.sp
.ne 2

1465 . na

1466
1467
1468
1469
1470
1471

1473
1474
1475
1476
1477
1478
1479
1480
1481

\fB\f BLC_COLLATE\fR f R

.ad

.RS 14n

This variable determ nes the |ocale category for character collation
i nformation.

.RE

.sp
.ne 2

.na
\fB\f BLC_ CTYPE\fR fR

.ad

. RS 14n

This variable determi nes the |locale category for character handling functions.
It determi nes the character classes for pattern matching. See the \fBFile Name
Ceneration\fR section of this nmanual page.

1482 . RE

1484
1485
1486
1487
1488
1489
1490

.sp
.ne 2

.na
\fB\f BLC_NUMERIQfR fR

.ad

.RS 14n

This variable determ nes the |ocale category for the decimal point character.

1491 . RE

1493
1494
1495
1496
1497
1498
1499
1500
1501
1502

1504
1505
1506
1507
1508
1509
1510
1511
1512

.sp
.ne 2

.na

\fB\fBLINES\fR fR

.ad

. RS 14n

If this variable is set, the value is used to determne the colum length for
printing select lists. Select lists prints vertically until about two-thirds of
\fBLINES\fR lines are filled.

. RE

.sp
.ne 2

. na
\fB\f BMAIL\fR fR

.ad

. RS 14n

If this variable is set to the name of a nail file \fBand\fR the \fBMAlI LPATH fR
variable is not set, then the shell inforns the user of arrival of mail in the
specified file.
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1513 .sp

1514 \fBMAIL\fR i s not set by the shell. On sonme systems, \fBVAIL\fR is set by

1515 \fBl ogi "\ fR(1).

1516 . RE

1518 .sp

1519 ne 2

1520

1521 \fB\fBMAI LCHECK\ f R f R

1522 . ad

1523 . RS 14n

1524 Spe(:| fies how often in seconds the shell checks for changes in the nodification
1525 time of any of the files specified by the \fBMAILPATHfR or \fBMAIL\fR

1526 variables. The default value is \fB600\fR seconds. Wen the time has el apsed
1527 the shell checks before issuing the next pronpt.

1528 . sp

1529 The shel |l specifies a default value to \fBMAI LCHECK\f R

1530 . RE

1532 .sp

1533 .ne 2

1534 .na

1535 \fB\f BMAI LPATH\ f R f R

1536 . ad

1537 . RS 14n

1538 A colon ( \fB:\fR ) separated list of file names. If this variable is set, then
1539 the shell informs the user of any nodifications to the specified files that
1540 have occurred within the last \fBMAILCHECK\ fR seconds. Each file name can be
1541 followed by a \fB?\fR and a nessage that is printed. The nessage undergoes

1542 paraneter expansion, command substitution, and arithnmetic substitution with the

1543
1544

variable \fB$_\fR defined as the nanme of the file that has changed. The default
nmessage is \fByou have mail in $ \fR

1545 . RE

1547
1548
1549
1550
1551
1552
1553
1554

.sp
.ne 2

.na
\fB\f BPATH f R f R

.ad

. RS 14n

The search path for conmands. Except in \fB\& profile\fR, users cannot change
\fBPATH\f R i f executing under \fBrksh93\fR See the \fBExecution\fR section of

1555 this manual page.

1556 .sp

1557 The shell specifies a default value to \fBPATH fR

1558 . RE

1560 .sp

1561 .ne 2

1562 .na

1563 \fB\fBPSI\f R fR

1564 . ad

1565 . RS 14n

1566 The val ue of this variable is expanded for paraneter expansion, conmand

1567 substitution, and arithmetic substitution to define the primary pronmpt string
1568 which by default is \fB$\fR The character \fB/\fR in the primary prorrpt string
1569 is replaced by the command number. Two successive occurrences of \fB!\

1570 produces a single \fB!'\fR when the pronpt string is printed. See the \fBOonmand

1571
1572
1573

Re-entry\fR section of this nmanual page.

.sp
The shell specifies a default value to \fBPS1\fR

1574 . RE

1576
1577
1578

.sp
.ne 2
.na
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1579
1580
1581
1582
1583
1584
1585

1587
1588
1589
1590
1591
1592
1593
1594
1595
1596

1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610

1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624

1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644

\fB\fBPS2\f R f R

.ad

. RS 14n

Secondary pronpt string, by default, \fB>\fR

.sp
The shell specifies a default value to \fBPS2\fR
.RE

.sp
.ne 2

.nha
\fB\fBPS3\fR fR

.ad

.RS 14n

Sel ection pronpt string used within a select |oop, by default \fB#?\fR

.sp
The shell specifies a default value to \fBPS3\fR
. RE

.sp
.ne 2

.na
\fB\fBPS4\fR fR

.ad

. RS 14n

The value of this variable is expanded for paraneter eval uation, command
substitution, and arithnetic substitution and precedes each line of an
execution trace. By default, \fBPS4\fRis \fB+t\fR Wen \fBPS4\fR is unset, the
execution trace pronpt is also \fB+\fR .

.sp
The shell specifies a default value to \fBPS4\fR
.RE

.sp
.ne 2

. na
\fB\f BSHELL\f R f R

.ad

. RS 14n

The pat hnane of the shell is kept in the environment. At invocation, if the
basenane of this variable is \fBrsh\fR, \fBrksh\fR, \fBrksh93\fR, or
\fBkrsh\fR, the shell becones restricted.

.sp
\fBSHELL\fR i s not set by the shell. On some systens, \fBSHELL\fR is set by
\fBlogin\fR(1).

.RE

.sp
.ne 2

.na
\ f B\ f BTI MEFORVAT\ f R\ f R

.ad

. RS 14n

The value of this parameter is used as a format string specifying how the
timng information for pipelines prefixed with the \fBtinme\fR reserved word
shoul d be displayed. The \fBWfR character introduces a format sequence that is
expanded to a tine value or other information.

.sp
The format sequences and their neanings are as follows.

.sp
.ne 2

.na
\fB\fB®RAfRfR
.ad

.sp .6

. RS 4n
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1645
1646

1648
1649
1650
1651
1652
1653
1654
1655

26
Aliteral \fBAfR

. RE

.sp

.ne 2

. nha

\fB\fBRY\fIP\FRI[I]RfRfR

.ad

.sp .6

. RS 4n
The el apsed tine in seconds.

1656 . RE

1658
1659
1660
1661
1662
1663
1664
1665
1666

1668
1669
1670
1671
1672
1673
1674
1675
1676

1678
1679
1680
1681
1682
1683
1684
1685
1686

1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1700
1701
1702

1704
1705
1706
1707
1708
1709

.sp
.ne 2

.na
\fB\fBR\FIP\FRI[I]WfRfR
.ad

.sp .6

. RS 4n

The nunber of CPU seconds spent in user node.
. RE

.sp
.ne 2

. ha
\fB\fBY\FIP\FRI[I]S\fRfR
.ad

.sp .6

.RS 4

The nunber of CPU seconds spent in system node.
.RE

.sp
.ne 2

.na
\fB\fBY\fR fR
.ad

.sp .6

. RS 4n

The CPU percentage, conputed as \fB(U+ S) / RfR
. RE

The braces denote optional portions. The optional \fIp\fRis a digit specifying
the \flprecision\fR the nunber of fractional digits after a decinal point. A
val ue of \fBO\fR causes no decinal point or fraction to be output. At npst
three places after the deci mal point can be displayed. Values of \fIp\fR
greater than \fB3\fR are treated as \fB3\fR If \fIp\fRis not specified, the
value \fB3\fR is used.

.sp
The optional \fBI\fR specifies a |onger format, including hours if greater than
zero, mnutes, and seconds of the form\flHHhMWSS. FFs\f R The value of \fIp\fR
determ nes whether or not the fraction is included.

.sp
Al'l other characters are output wi thout change and a trailing NEW.INE is added.
If unset, the default value, \fB$ \enreal\t%Il R nuser\t%®l Wnsys%®l S \fR is
If unset, the default value, \fB$ \nreal\t%l R nuser\t%®l Wnsys?®l S \fR, is
used. If the value is null, no timng information is displayed.

.RE

.sp
.ne 2

.na
\fB\f BTMOUT\fR f R
.ad

. RS 14n
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1710 If set to a value greater than zero, \fBTMOUT\fR is the default time-out value 1776 \fBAfRfIfnm\fR any format flags, w dths and precisions can be specified and

1711 for the \fBread\fR built-in command. The \fBsel ect\fR conpound conmmand 1777 \f1fm\fR can end in any of the specifiers \fBcdi ouxX\fR For exanple,

1712 term nates after \fBTMOUT\fR seconds when input is froma termnal. Oherw se, 1778 \fB{a, z}{1..5..3%2d}{b..c}x\fR expands to the 8 fields, \fBaOlbx, aOlcx,

1713 the shell terminates if a line is not entered within the prescribed number of 1779 a04bx, a04cx, zOlbx, zOlcx, z04bx, \fR and \fBz4cx\fR

1714 seconds while reading froma termnal. The shell can be conpiled with a maxi num 1780 .SS "File Name Generation"

1715 bound for this value which cannot be exceeded. 1781 .sp

1716 .sp 1782 . LP

1717 The shell specifies a default value to \f BTMOUT\fR 1783 Followi ng splitti ng, each field is scanned for the characters \fB*\fR \fB?\fR

1718 . RE 1784 \fB(\fR, and \fB[\fR, unless the \fB-f\fR option has been set. If one of these
1785 characters appears, then the word is regarded as a pattern.

1720 .sp 1786 .sp

1721 .ne 2 1787 . LP

1722 .na 1788 Each file name conponent that contains any pattern character is replaced with a

1723 \fB\fBVI SUAL\f R f R 1789 | exicographically sorted set of nanes that natches the pattern fromthat

1724 . ad 1790 directory. If no file name is found that natches the pattern, then that

1725 . RS 14n 1791 conponent of the file name is left unchanged unless the pattern is prefixed

1726 |f the value of this variable matches the pattern \fB*[W][li]*\fR, then the 1792 with \fB~(N)\fR in which case it is removed. If \fBFIGNORE\fR is set, then each

1727 \fBvi\fR option is turned on. See \fBSpecial Conmands\fR |f the value matches 1793 file name conponent that matches the pattern defined by the val ue of

1728 the pattern \fB*gmacs*\fR , the \fBgnacs\fR option is turned on. If the value 1794 \fBFIGNORE\fR i s i gnored when generating the matching file names. The nanes

1729 matches the pattern \fB*macs*\fR, then the \fBemacs\fR option is turned on. The 1795 \fB\& \fR and \fB\& .\fR are also ignored. If \fBFIGNORE\fR is not set, the

1730 val ue of \fBVISUAL\fR overrides the value of \fBED TORfR 1796 character \fB\& \fR at the start of each file nane conponent is |gnored unl ess

1731 . RE 1797 the first character of the pattern corresponding to this conponent is the
1798 character \fB\& \fR itself. For other uses of pattern matching the \fB/\fR and

1733 .SS "Field Splitting" 1799 \fB\& \fR are not specially treated.

1734 .sp 1800 . sp

1735 . LP 1801 .ne 2

1736 After paraneter expansion and command substitution, the results of 1802 .na

1737 substitutions are scanned for the field separator characters (those found in 1803 \fB\fB*\fR fR

1738 \fBIFS\fR) and split into distinct fields where such characters are found. 1804 .a

1739 Explicit null fields (\fB""\fRor \fB\& "\fR) are retained. Inplicit null 1805 . RS 11n

1740 fields, those resulting fromparaneters that have no val ues or command 1806 Match any string, including the null string. Wen used for file name expansion,

1741 substitutions with no output, are renoved. 1807 if the \fBglobstar\fR option is on, two adjacent \fB*\fRs by thensel ves match

1742 .sp 1808 all files and zero or nore directories and subdirectories. If the two adjacent

1743 . LP 1809 \fB*\fRs are followed by a \fB/\fR only directories and subdirectories match.

1744 1f the \fBbraceexpand\fR (\fB-B\fR) option is set, each of the fields resulting 1810 . RE

1745 from\fBIFS\fR are checked to see if they contain one or nore of the brace

1746 patterns. Valid brace patterns: \fB{*\fR\fB*}\fR 1812 .sp

1747 \fB{\fRfIIT\fRIfB\& .\fRfII2\fRfB}\fR , 1813 .ne 2

1748 \fB{\fRfINI\fRfB\& .\fRfIN2\fRfB}\fR 1814 .na

1749 \fB{\fRfINI\NfRfB\& .\fRFfIN2\fRfBAFfRfIfnt\fRfB} 1815 \fB\fB2AfRfR

1750 {\fR\fInl\fR’\fB\&..\fR'\fInZ\fR\fB\&..\fR\fInB\fR\fB}\fR, or 1816 . a

1751 \fB{\fRfINI\fRfB\& \fRFIN2\fR\fB\& .\fRFINNTRIBAfRFIfTM\fRIB}I\fR , 1817 . RS 11n

1752 where \fB*\fR represents any character, \fIITI\fR\fII2\fR are letters and 1818 Matches any single character.

1753 \fInI\fR\fINn2\fR\fIn3\fR are signed nunbers and \flIfn\fRis a formt 1819 . RE

1754 specified as used by \fBprintf\fR In each case, fields are created by

1755 prepending the characters before the \fB{\fR and appendi ng the characters after 1821 .sp

1756 the } to each of the strings generated by the characters between the \fB{\fR 1822 ne 2

1757 and \fB}\fR The resulting fields are checked to see if they have any brace 1823

1758 patterns. 1824\fB[\fB\& AfRIVER

1759 .sp 1825

1760 .LP 1826 RS 11n

1761 In the first form a fi Id is created for each string between \fB{\fR and 1827 Match any one of the enclosed characters. A pair of characters separated by
1762 \fB, ,\fR between \fB,\fR and \fB, ,\fR and between , and \fB}\fR The string 1828 \fB-\fR matches any character lexically between the pair, inclusive. If the
1763 represented by \fB*\fR can contai n enbedded matching { and } without quoting. 1829 first character followi ng the opening \fB[\fRis a \fBI'\fR any character not
1764 Ot herw se, each \fB{\f R and \fB}\fR with \fB*\fR nust be quoted. 1830 enclosed is matched. A \fB-\fR can be included in the character set by putting
1765 . sp 1831 it as the first or last character. Wthin \fB[\fR and \fB]\fR, character
1766 .LP 1832 cl asses can be specified with the syntax \fB[:\fR flclass\fRfB:]\fR where
1767 In the second form \flI1\fR and \fllI2\fR nust both be either upper case or 1833 \flclass\fR is one of the follow ng classes defined in the \fBANSI-CQ\ fR
1768 both be | ower case characters in the Clocale. In this case a field is created 1834 standard:

1769 for each character from\flIl1\fR through \fll2\fR 1835 .sp

1770 .sp 1836 .in +2

1771 . LP 1837 . nf

1772 In the renmaining forms, a field is created for each nunber starting at 1838 \flal num al pha bl ank cntrl digit graph

1773 \fInl\fR This continues until it reaches \fIn2\fR and increments \flnl\fR by 1839 | ower print punct space upper

1774 \fIn3\fR The cases where \fIn3\fR is not specified behave as if \fIn3\fR were 1840 word xdigit\fR

1775 1 if \fInI\fRfB<=\fRfIn2\fR and \fB-1\fR otherwise. In forns which specify 1841 .fi
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1842

1843 s

1845
1846
1847
1848
1849
1850
1851

1853

1854

1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865

in-2

©

wor d\f R i ivalent to \flalnumfR plus the character \fB \fR Wthin
fR and fR, an equival ence class can be specified with the synt ax
\ f B=]\fR which matches all characters with the sane primry
t (as defined by the current |ocale) as the character \flc\fR
d\

fBJ\fR [\fl\& synbol .\fR] matches the collating symbol

is equi
B a B]\
B[=\fRflc\fRf
i wei ght
B[\
\fR

\fl S
\fB[\ \f
\fB[= \ f
coll ation i ght
Wthin \f fR an
\fIsynboI

.sp

LP
A\flpattern-list\fRis a list of one or nore patterns separated from each
other with an \fB& fR or \fB|\fR An \fB& fR signifies that all patterns nust
be matched whereas \fB|\fR requires that only one pattern be matched. Conposite
patterns can be fornmed with one or nore of the follow ng sub-patterns:

.sp

ne 2

\fB\fB’)(\fR\prattern list\fRfB)\fRfR

RS 22n
QJtlonaIIy mat ches any one of the specified patterns.

1866 . RE

1868
1869
1870
1871
1872
1873
1874

.sp
.ne 2

. na
\fB\fB*(\fRflpattern-l1ist\fRfB)\fRfR

. ad

. RS 22n

Mat ches zero or nore occurrences of the specified patterns.

1875 . RE

1877
1878
1879
1880
1881
1882
1883

.sp
ne 2

\fB\fB+(\fR\prattern list\fRfB)\fRfR
ad

RS 22n
Mat ches one or nore occurrences of the specified patterns.

1884 . RE

1886
1887

.sp
.ne 2

1888 .na

1889

\VEBUFB{\fTRfINfRfB(\fRflpattern-list\fRfB)\fRfR
d

1890 . a

1891
1892

.RS 22n
Mat ches \fIn\fR occurrences of the specified patterns.

1893 . RE

1895
1896
1897
1898
1899
1900
1901
1902
1903

.sp
.ne 2

. nha
\fB\fB{\fRfIMfRfB\fRFfINFfRIB(\fRflpattern-1ist\fRfB)\fRfR

.ad

. RS 22n

Mat ches from\fImMfR to \fIn\fR occurrences of the specified patterns. If
\fIMfRis omtted, \fBO\fRis used. If \fIn\fRis omtted at least \fIMfR
occurrences are natched.

1904 . RE

1906
1907

.sp
.ne 2
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1908
1909
1910
1911
1912

.na
\fB\fB@\fR flpattern-1ist\fRfB)\fRfR

.ad

.RS 22n

Mat ches exactly one of the specified patterns.

1913 . RE

1915
1916

.sp
.ne 2

1917 .na

1918
1919
1920
1921

\fB\fBI (\fRflpattern-list\fRfB)\fRfR

.ad

.RS 22n

Mat ches anyt hing except one of the specified patterns.

1922 . RE

1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944

.sp
.LP

By default, each pattern, or sub-pattern nmatches the |ongest string possible
consistent with generating the | ongest overall match. If nore than one match is
possi bl e, the one starting closest to the beginning of the string is chosen.
However, for each of the conmpound patterns a \fB-\fR can be inserted in front
of the \fB(\fR to cause the shortest match to the specified \flpattern-list\fR
to be used.

.sp

. LP

Wien \flpattern-list\fR is contained within parentheses, the backsl ash
character \fB\e\fR is treated specially even when inside a character class. Al
\fBANSI - Q\f R character escapes are recogni zed and natch the specified
character. In addition the follow ng escape sequences are recognized:

.sp

.ne 2

.na
\fB\fBled\fRfR

.ad

.RS 7n

Mat ches any character in the digit class.

1945 . RE

1947
1948

.sp
.ne 2

1949 .na

1950
1951
1952
1953

\fB\fBleD\fRfR

.ad

.RS 7n

Mat ches any character not in the digit class.

1954 . RE

1956
1957

.sp
.ne 2

1958 .na

1959
1960
1961
1962

\fB\fBles\fRfR

.ad

.RS 7n

Mat ches any character in the space class.

1963 . RE

1965
1966
1967
1968
1969
1970
1971

.sp
.ne 2

.ha
\fB\fBleS\fRfR

.ad

.RS 7n

Mat ches any character not in the space class.

1972 . RE
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1974
1975
1976
1977
1978
1979
1980

.sp
.ne 2

. na

\fB\fBlew fR fR

.ad

.RS 7n

Mat ches any character in the word cl ass.

1981 . RE

1983
1984
1985
1986
1987
1988
1989

.sp
.ne 2

. na
\fB\fBleWfRfR

.ad

.RS 7n

Mat ches any character not in the word class.

1990 . RE

1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

2012
2013
2014
2015
2016
2017
2018
2019

2021
2022
2023
2024
2025
2026
2027
2028

.sp
.LP

A pattern of the form\fB¥\fR flpattern-pairs\fRfB)\fRis a sub-pattern that
can be used to match nested character expressions. Each \flpattern-pair\fRis a
two character sequence which cannot contain \fB& fR or \fB|\fR The first
\flpattern-pair\fR specifies the starting and ending characters for the natch.
Each subsequent \flpattern-pair\fR represents the begi nning and endi ng
characters of a nested group that is skipped over when counting starting and
endi ng character natches. The behavior is unspecified when the first character
of a \flpattern-pair\fR is al phanuneric except for the foll ow ng:

.sp

.ne 2

. ha
\fB\fBDLfRfR

. al
.RS 5n

Causes the ending character to terminate the search for this pattern w thout
finding a natch.

.RE

.sp
.ne 2

. na
\fB\fBE\fRfR

.ad

. RS 5n

Causes the ending character to be interpreted as an escape character.
. RE

.sp
.ne 2

.na
\fB\fBL\fRfR

.ad

. RS 5n

Causes the ending character to be interpreted as a quote character causing all
characters to be ignored when | ooking for a match.

2029 . RE

2031
2032
2033
2034
2035
2036
2037
2038
2039

.sp
.ne 2

.ha
\fB\fBQfRfR

.ad

.RS 5n

Causes the ending character to be interpreted as a quote character causing all
characters other than any escape character to be ignored when | ooking for a
mat ch.

31

2040

2042
2043
2044
2045
2046
2047
2048
2049
2050
2051

32
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. RE
.sp
.LP
\fB%{} Q' E\e)\fR, matches characters starting at \fB{\fR until the matching
\fB}\fR is found not counting any \fB{\fR or \fB}\fR that is inside a double
quoted string or preceded by the escape character \fB\e\fR & Wthout the
\fB{}\fR this pattern matches any C | anguage string.
.sp
.LP
Each sub-pattern in a conposite pattern is nunbered, starting at \fBI\fR by
the location of the \fB(\fRwithin the pattern. The sequence \fB\e\fRfIn\fR
where \fIn\fRis a single digit and \fBle\fRfIn\fR comes after the \fIn\fRh.

2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069

2071
2072
2073
2074
2075
2076
2077

sub-pattern, matches the sane string as the sub-pattern itself.

.sp

.LP

A pattern can contain sub-patterns of the form

\fB~(\fR floptions\fRfB:\fR flpattern-1ist\fRfB)\fR where either
\floptions\fR or \fB:\fR flpattern-list\fR can be omtted. Unlike the other
conpound patterns, these sub-patterns are not counted in the nunbered
sub-patterns. |f \floptions\fR is present, it can consist of one or nore of the
fol I owi ng:

.sp

.ne 2

.na
\fB\fBH\fRfR
.ad

. RS 5n
Enabl e the follow ng options. This is the default.
.RE

.sp
.ne 2

.na
\fB\fB-\fRfR

.ad

. RS 5n

Di sabl e the followi ng options.

2078 . RE

2080
2081
2082
2083
2084
2085
2086
2087
2088

2090
2091
2092
2093
2094
2095
2096

.sp
.ne 2

. ha
\fB\IfBE\fRfR

. al
.RS 5n

The renui nder of the pattern uses extended regul ar expression syntax like the
\ f Begrep\ fR(1) conmand.

.RE

.sp
.ne 2

. na

\fB\fBR\fRfR

.ad

. RS 5n

The renumi nder of the pattern uses \fBfgrep\fR(1) expression syntax.

2097 . RE

2099
2100
2101
2102
2103
2104
2105

.sp
.ne 2

.na
\fB\fBg\fRfR
ad

"RS 5n
File the |l ongest match (greedy).
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2106
2107
2108

2110
2111
2112
2113
2114
2115
2116
2117
2118

2120
2121
2122
2123
2124
2125
2126
2127

2129
2130
2131
2132
2133
2134
2135
2136
2137
2138

2140
2141
2142
2143
2144
2145
2146
2147
2148
2149

2151
2152
2153
2154
2155
2156
2157
2158
2159

.sp
This is the default.
. RE

.sp
.ne 2

. na

\fB\fBGfRfR

.ad

. RS 5n

The renmi nder of the pattern uses basic regul ar expression syntax like the
\ fBgrep\ fR(1) conmand.

.RE

.sp
.ne 2

. na
\fB\fBi\fRfR

.ad

. RS 5n

Treat the match as case insensitive.
. RE

.sp
.ne 2

.na
\fB\fBK\fR fR

.ad

.RS 5n

The renai nder of the pattern uses shell pattern syntax.

.sp
This is the default.
. RE

.sp
.ne 2

.na
\fB\fBI\fRfR

.ad

. RS 5n

Left anchor the pattern.

.sp
This is the default for \fBK\fR style patterns.
.RE

.sp
.ne 2

. ha
\fB\fBM\fRfR

.ad

. RS 5n

This is ignored. However, when it is the first letter and is used with file
name generation, and no matches occur, the file pattern expands to the enpty
string.

2160 . RE

2162
2163
2164
2165
2166
2167
2168
2169
2170
2171

.sp
.ne 2

.na
\fB\fBr\fRfR

.ad

. RS 5n

Ri ght anchor the pattern.

.sp
This is the default for \fBK\fR style patterns.
.RE

new usr/src/ man/ manl/ ksh93. 1 34
2173 .sp

2174 . LP

2175 If both \floptions\fR and \fB:\fR flpattern-list\fR are specified, then the
2176 options apply only to \flpattern-list\fR OQherw se, these options remain in
2177 effect until they are disabled by a subsequent \fB~(...)\fR or at the end of

2178
2179
2180
2181
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191

2193
2194
2195
2196
2197
2198
2199

the sub-pattern containing \fB~(...)\fR

. SS "Quoting"

.sp

.LP

Each of the metacharacters listed in the \fBDefinitions\fR has a speci al
neaning to the shell.

.sp

.ne 2

. na
\fB\fBg\fR fR
.ad

. RS 5n
File the longest match (greedy). This is the default.
.RE

.sp
.ne 2

. na
\fB\fBi\fRfR

.ad

.RS 5n

Treat the match as case insensitive.

2200 . RE

2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225

2227
2228
2229
2230
2231
2232
2233
2234

2236
2237

.sp

.LP

If both \floptions\fR and \fB:\fR flpattern-list\fR are specified, then the
options apply only to \flpattern-list\fR COherw se, the options remain in
effect until they are disabled by a subsequent \fB~(...)\fR or at the end of
the sub-pattern containing \fB~(...)\fR

.sp

.LP

Each of the metacharacters listed in the \fBDefinitions\fR section of this
manual page has a special nmeaning to the shell and causes termnation of a word
unl ess quoted. A character can be quoted, that is, nade to stand for itself, by
preceding it with a backslash (\fB\e\fR). The pair \fB\e\f RNEW.INE i s renpved.
Al'l characters encl osed between a pair of single quote marks (\fB\& "\fR) that
is not preceded by a \fB$\fR are quoted. A single quote cannot appear within
the single quotes. A single quoted string preceded by an unquoted \fB$\fR is
processed as an \fBANSI-CQ\fR string except for the follow ng:

.sp

.ne 2

.na
\fB\fBleO\fR fR

.ad

. RS 19n

Causes the remai nder of the string to be ignored.
. RE

.sp
.ne 2

. na
\fB\fBlec\fRfIX\fRfR

.ad

.RS 19n

Expands to the character CTRL-x.
. RE

.sp
.ne 2
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2238 .na 2304 An arithnmetic expression uses the same syntax, precedence, and associativity of
2239 \fB\fBleQfRI\fBI& \fR flnane\fRfB\& \fR\fR 2305 expression as the C language. Al the C |language operators that apply to
2240 . ad 2306 floating point quantities can be used. In addition, the operator \fB**\fR can
2241 . RS 19n 2307 be used for exponentiation. It has higher precedence than nultiplication and is
2242 Expands to the collating element \flnane\fR 2308 left associative. Wen the value of an arithmetic variable or subexpression can
2243 . RE 2309 be represented as a long integer, all C language integer arithnetic operations
2310 can be performed. Variables can be ref erenced by name within an arithnetic
2245 .sp 2311 expression without using the paraneter expansion syntax. \Wen a variable is
2246 .ne 2 2312 referenced, its value is evaluated as an arithnmetic expression.
2247 .na 2313 .sp
2248 \fB\fB\ee\fR fR 2314 . LP
2249 . ad 2315 Any of the following math library functions that are in the C math library can
2250 . RS 19n 2316 be used within an arithnetic expression:
2251 Equivalent to the escape character (\fBASCII\fR 033), 2317 .sp
2252 . RE 2318 .in +2
2319 .nf
2254 .sp 2320 abs acos acosh asin asinh atan atan2 atanh cbrt
2255 .ne 2 2321 copysign cos cosh erf erfc exp exp2 expml fabs
2256 .na 2322 fdimfinite floor fna fnax fnod hypot il ogb
2257 \fB\fBleENfRfR 2323 int isinf isnan I gamma | og | 0g2 | ogb
2258 . ad 2324 nearbyint nextafter nexttoward pow renui nder
2259 . RS 19n 2325 rint round sin sinh sqrt tan tanh tganmm trunc
2260 Equivalent to the escape character (\fBASCII\fR 033), 2326 . fi
2261 . RE 2327 .in -2
2328 .sp
2263 .sp
2264 . LP 2330 .sp
2265 I nside double quote marks (\fB""\fR), paraneter and command substitution occur 2331 . LP
2266 and \fB\e\fR quotes the characters \fB\e\fR \fB'\fR \fB"\fR and \fB$\fR A 2332 An internal representation of a \flvariable\fR as a double precision floating
2267 \fB$\fR in front of a double quoted string is ignored in the \fBQfR or 2333 point can be specified with the \fB-E [\fRfINNfRfBJ\fRor \fB-F
2268 \fBPOSI X\fR | ocal e, and might cause the string to be replaced by a |ocale 2334 [\fRfINNfRfB]\fR option of the \fBtypeset\fR special built-in command. The
2269 specific string otherwi se. The neaning of \fB$*\fR and \fB$@fR is identical 2335 \fB-E\fR option causes the expansion of the value to be represented using
2270 when not quoted or when used as a variabl e assignment value or as a file nane. 2336 scientific notation when it is expanded. The optional option argunent \fIn\fR
2271 However, when used as a conmmand argunent, \fB"$*"\fR is equivalent to 2337 defines the number of significant figures. The \fB-F\fR option causes the
2272 \fB"$1I\fId\fR$2\fId\fR .. "\fR where \fId\fR is the first character of the IFS 2338 expansion to be represented as a floating deci mal nunber when it is expanded.
2273 variable, whereas \fB"$@\fR is equivalent to \fB"$1" "$2" ....\fR Inside grave 2339 The optional option argunent \fIn\fR defines the nunber of places after the
2274 quote marks (\fB ‘\fR), \fB\\fR quotes the characters \fB\e\fR, \fB'\fR and 2340 decinal point in this case.
2275 \fB$\fR |f the grave quotes occur within double quotes, then \fB\e\fR al so 2341 .sp
2276 quotes the character \fB"\fR 2342 . LP
2277 .sp 2343 An internal integer representation of a \flvariable\fR can be specified with
2278 . LP 2344 the \fB-i\fR\fB[\fRfIN\fRfB]\fR option of the \fBtypeset\fR special built-in
2279 The speci al neaning of reserved words or aliases can be renpved by quoting any 2345 command. The optional option argunment \fIn\fR specifies an arithnetic base to
2280 character of the reserved word. The recognition of function names or built-in 2346 be used when expanding the variable. |If you do not specify an arithmetic base,
2281 command nanes cannot be altered by quoting them 2347 base 10 is used.
2282 .SS "Arithnetic Eval uation" 2348 .sp
2283 .sp 2349 . LP
2284 . LP 2350 Arithnetic evaluation is perforned on the val ue of each assignment to a
2285 The shell perforns arithnetic evaluation for arithnmetic substitution, to 2351 variable with the \fB-EAfR \fB-F\fR or \fB-i\fR option. Assigning a floating
2286 evaluate an arithnetic command, to evaluate an indexed array subscript, and to 2352 point nunber to a variable whose type is an integer causes the fractional part
2287 eval uate argunents to the built-in commands \fBshift\fR and \fBlet\fR. 2353 to be truncated.
2288 Arithnetic evaluation is also performed on argunment operands of the built-in 2354 . SS "Pronpting"
2289 command printf that correspond to numeric format specifiers in the format 2355 .sp
2290 operand. See \fBprintf\fR(1). Evaluations are perfornmed using doubl e precision 2356 . LP
2291 floating point arithmetic or |ong double precision floating point for systems 2357 When used interactively, the shell pronpts with the value of \fBPSI\fR after
2292 that provide this data type. Floating point constants follow the \fBANSI-CfR 2358 expanding it for parameter expansion, command substitution, and arithnetic
2293 programmi ng | anguage floating point conventions. |Integer constants follow the 2359 substitution, before reading a conmand. In addition, each single \fBI\fRin the
2294 \fBANSI - C\ f R programm ng | anguage i nteger constant conventions although only 2360 pronpt is replaced by the coomand nunber. A\fB!!\fRis required to place
2295 single byte character constants are recognized and character casts are not 2361 \fBI\fRin the pronpt. If at any tine a NEWINE is typed and further input is
2296 recogni zed. Constants can be of the form\fB[\fR flbase#\fRfB]\fR fln\fR where 2362 needed to conplete a coomand, then the secondary pronpt, that is, the value of
2297 \flbase\fR is a decimal nunber between two and sixty-four representing the 2363 \fBPS2\fR, is issued.
2298 arithnetic base and \fInNN\fR is a nunber in that base. The digits greater than 2364 . SS "Conditional Expressions"
2299 \fBO\fR are represented by the | ower case letters, the upper case letters, 2365 .sp
2300 \fB@fR and \fB \fR respectively. For bases |ess than or equal to \fB36\fR, 2366 . LP
2301 upper and | ower case characters can be used interchangeably. 2367 A \fBconditional expression\fRis used with the \fB[[\fR conpound comand to
2302 .sp 2368 test attributes of files and to conpare strings. Field splitting and file nane
2303 . LP 2369 generation are not perforned on the words between \fB[[\fR and \fB]]\fR
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2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383

2385
2386
2387
2388
2389
2390
2391

.sp
.LP

Each expression can be constructed fromone or nore of the follow ng unary or
bi nary expressions:

.sp

.ne 2

. na
\fB\fB-a\fR\fIfile\fRfR

.a
. RS 21n
True, if \flfile\fR exists.

.sp
This option is the same as \fB-e\fR This option is obsolete.
. RE

.sp
.ne 2

. na
\fB\fB-b\fR\fIfile\fRfR

.ad

.RS 21n

True, if \fIfile\fR exists and is a block special file.

2392 . RE

2394
2395
2396
2397
2398
2399
2400

.sp
.ne 2

. ha
\fB\fB-c\fR\fIfile\fRfR

.a
.RS 21n
True, if \fIfile\fR exists and is a character special file.

2401 . RE

2403
2404
2405
2406
2407
2408
2409
2410

2412
2413
2414
2415
2416
2417
2418

.sp
.ne 2

. ha
\fB\fB-d\fR\fIfile\fRfR

.ad

. RS 21n

True, if \fIfile\fR exists and is a directory.
. RE

.sp
.ne 2

. na
\fB\fB-e\fR\fIfile\fRfR
.ad

.RS 21n

True, if \fIfile\fR exists.

2419 . RE

2421
2422
2423
2424
2425
2426
2427

.sp
.ne 2

.na

\fB\fB-f\fR\fIfile\fRfR

.ad

.RS 21n

True, if \flfile\fR exists and is an ordinary file

2428 . RE

2430
2431
2432
2433
2434
2435

.sp
.ne 2

.na
\fB\fB-g\fR\fIfile\fRfR
.ad

. RS 21n
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2436
2437

2439
2440
2441
2442
2443
2444
2445
2446
2447

2449
2450
2451
2452
2453
2454
2455

38
True, if \flfile\fR exists and it has its \fBsetgid\fR bit set.
RE

.sp
.ne 2

.na
\fB\fB-GfR\fIfile\fRfR

.ad

.RS 21n

True, if \fIfile\fR exists and its group matches the effective group id of this
process.

.RE

.sp
.ne 2

. na

\fB\fB-h\fR\fIfile\fRfR

.ad

.RS 21n

True, if \flfile\fR exists and is a synbolic link

2456 . RE

2458
2459
2460
2461
2462
2463
2464
2465

2467
2468
2469
2470
2471
2472
2473

.sp
.ne 2

.na
\fB\fB-K\fR\fIfile\fRfR

.ad

. RS 21n

True, if \flfile\fR exists and it has its sticky bit set.
.RE

.sp
.ne 2

.na
\fB\fB-LA\fR\fIfile\fRfR

.ad

. RS 21n

True, if \fIfile\fR exists and is a synbolic |ink.

2474 . RE

2476
2477
2478
2479
2480
2481
2482

.sp
.ne 2

.na
\fB\fB-mfR\fIstring\fRfR

. al
.RS 21n
True, if length of \flstring\fR is \fBnon-zero\fR

2483 . RE

2485
2486
2487
2488
2489
2490
2491
2492
2493

2495
2496
2497
2498
2499
2500
2501

.sp
.ne 2

. na
\fB\fB-NNfR\fIfile\fRfR

.ad

.RS 21n

True, if \fIfile\fR exists and the nodification time is greater than the | ast
access tine.

. RE

.sp
.ne 2

.na
\fB\fB-o\fR \floption\fRfR

.ad

. RS 21n

True, if option naned \floption\fRis on.
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2502

2504
2505
2506
2507
2508
2509
2510
2511

2513
2514
2515
2516
2517
2518
2519
2520
2521

2523
2524
2525
2526
2527
2528
2529

. RE

.sp
.ne 2

.na
\fB\fB-o\fR \fl?option\fRfR

.ad

. RS 21n

True, if option naned \floption\fRis a valid option nane.
. RE

.sp
.ne 2

. na
\fB\fB-OfR \fIfile\fRfR

.ad

.RS 21n

True, if \fIfile\fR exists and is owned by the effective user id of this
process.

. RE

.sp
.ne 2

.na
\fg\fB-p\fR\flfile\fR\fR
a

.RS 21n
True, if \fIfile\fR exists and is a \fBFIFOfR special file or a pipe.

2530 . RE

2532
2533
2534
2535
2536
2537
2538

.sp
.ne 2

. na
\fB\fB-r\fR\fIfile\fRfR

.ad

.RS 21n

True, if \fIfile\fR exists and is readable by current process.

2539 . RE

2541
2542
2543
2544
2545
2546
2547

.sp
.ne 2

.na
\fB\fB-s\fR\fIfile\fRfR

.ad

. RS 21n

True, if \flfile\fR exists and has size greater than zero.

2548 . RE

2550
2551
2552
2553
2554
2555
2556

.sp
.ne 2

. ha
\fB\fB-S\fR\fIfile\fRfR

. al
.RS 21n
True, if \fIfile\fR exists and is a socket.

2557 . RE

2559
2560
2561
2562
2563
2564
2565
2566
2567

.sp
.ne 2

.ha
\fB\fB-t\fR\flfildes\fRfR

.ad

.RS 21n

True, if file descriptor number \flfildes\fR is open and associated with a
term nal device.

.RE

new usr/src/ man/ manl/ ksh93. 1

2569
2570
2571
2572
2573
2574
2575

.sp
.ne 2

. na
\fB\fB-u\fR\fIfile\fRfR

.ad

.RS 21n

True, if \fIfile\fR exists and it has its \fBsetuid\fR bit set.

2576 . RE

2578
2579
2580
2581
2582
2583
2584
2585

2587
2588
2589
2590
2591
2592
2593
2594
2595

.sp
.ne 2

.na
\fB\fB-WfR\fIfile\fRfR

.ad

. RS 21n

True, if \fIfile\fR exists and is witable by current process.
. RE

.sp
.ne 2

.ha
\fB\fB-x\fR\fIfile\fRfR

.ad

.RS 21n

True, if \fIfile\fR exists and is executable by current process. If \flfile\fR
exists and is a directory, then true if the current process has perm ssion to
search in the directory.

2596 . RE

2598
2599
2600
2601
2602
2603
2604

.sp
.ne 2

. na

\fB\fB-zZ\fR \flstring\fRfR

.ad

.RS 21n

True, if length of \flstring\fRis zero

2605 . RE

2607
2608
2609
2610
2611
2612
2613

.sp
.ne 2

. na
\fB\fIfilel\fR\fB-ef \fR\fIfile2\fRfR

.ad

.RS 21n

True, if \fifilel\fR and \fIfile2\fR exist and refer to the same file.

2614 . RE

2616
2617
2618
2619
2620
2621
2622
2623
2624

2626
2627
2628
2629
2630
2631
2632
2633

.sp
.ne 2

. ha
\EB\fIfilel\fR\fB-nt\fR\fIfile2\fTRfR

. al

.RS 21n

True, if \fIfilel\fR exists and \fIfile2\fR does not, or \flfilel\fR is newer
than \fIfile2\fR
. RE

.sp
.ne 2

. na
\fB\fIfilel\fR\fB-ot\fR\fIfile2\fRfR
.ad

. RS 21n

True, if \flfile2\fR exists and \flfilel\fR does not, or \flfilel\fR is ol der
than \flfile2\fR

40
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2634

2636
2637
2638
2639
2640
2641
2642
2643

2645
2646

2647

2648
2649
2650
2651
2652
2653
2654
2655

2657
2658

2659

2660
2661
2662
2663
2664

2666
2667

2668

2669
2670
2671
2672
2673
2674
2675

2677
2678

2679

2680
2681
2682
2683
2684

. RE

.sp
.ne 2

.na
\fB\fIstring\fRfR

.ad

. RS 21n

True, if \flstring\fRis not null.
. RE

.sp
.ne 2

na
\fB\fIstring\fR\fB==\fR \flpattern\fRfR

.ad

.RS 21n

True, if \flstring\fR matches \flpattern\fR Any part of \flpattern\fR can be
quoted to cause it to be natched as a string. Wth a successful match to
\flpattern\fR the \fB\& sh.match\fR array variable contains the natch and
sub-pattern matches.

.RE

.sp
.ne 2

na
\fB\fIstring\fR\fB=\fR \flpattern\fRfR
ad

RS 21n
Sane as \fB==\fR, but is obsolete.
. RE

.sp
.ne 2

na
\fB\fIstring\fR\fBI=\fR \flpattern\fRfR
d

. al
.RS 21n

True, if \flstring\fR does not match \flpattern\fR Wen the \flstring\fR
mat ches the \flpattern\fR the \fB\ & sh.natch\fR array variabl e contains the
mat ch and sub-pattern matches.

.RE

.sp
.ne 2

na
\fB\fIstring\fR\fB=~\fR \flere\fRfR
.ad
.RS 21n

True if \flstring\fR matches the pattern \fB~(E)\fR flere\fR where \flere\fRis
an extended regul ar expression.

2685 . RE

2687
2688
2689
2690
2691
2692
2693
2694

.sp
.ne 2

.na
\fB\fIlstringl\fR\fB\fR \flstring2\fRfR

.ad

.RS 21n

True, if \flstringl\fR comes before \flstring2\fR based on \fBASClII\fR val ue of
their characters.

2695 . RE

2697
2698
2699

.sp
.ne 2
.na

41
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2700
2701
2702
2703
2704
2705

2707
2708
2709
2710
2711
2712
2713
2714
2715
2716
2717
2718
2719

\fB\fIstringl\fR\fB>\fR \flstring2\fRfR
ad

RS 21n

True, if \flstringl\fR cones after \flstring2\fR based on \fBASCI I\ fR val ue of
their characters.

. RE

.sp
.LP

In each of the follow ng expressions, if \fIfile\fRis of the form
\fB/dev/fd/\fRfINfR where \fInN\fRis an integer, the test is applied to the
open file whose descriptor nunber is \fIn\fR The follow ng obsolete arithnetic
conpari sons are supported:

.sp

.ne 2

.na
\fB\flexpl\fR \fB-eq\fR \flexp2\fRfR
ad

.RS 17n
True, if \flexpl\fR is equal to \flexp2\fR

2720 . RE

2722
2723
2724
2725
2726
2727
2728
2729

2731
2732
2733
2734
2735
2736
2737

.sp
.ne 2

.na
\fB\flexpl\fR \fB-ge\fR \flexp2\fRfR

.ad

.RS 17n

True, if \flexpl\fR is greater than or equal to \flexp2\fR
.RE

.sp
.ne 2

. na

\fB\flexpI\fR\fB-gt\fR \flexp2\fRfR
ad

RS 17n
True, if \flexpl\fR is greater than \flexp2\fR

2738 . RE

2740
2741
2742
2743
2744
2745
2746

.sp
.ne 2

.na
\fB\flexpI\fR\fB-le\fR \flexp2\fRfR
d

. al
.RS 17n
True, if \flexpl\fR is less than or equal to \flexp2\fR

2747 . RE

2749
2750
2751
2752
2753
2754
2755
2756

2758
2759
2760
2761
2762
2763
2764

.sp
.ne 2

. na
\fB\flexpI\fR\fB-1t\fR \flexp2\fRfR
ad

RS 17n
True, if \flexpl\fR is less than \flexp2\fR
. RE

.sp
.ne 2

.na
\fB\flexpI\fR \fB-ne\fR \flexp2\fRfR

.ad

.RS 17n

True, if \flexpl\fR is not equal to \flexp2\fR

2765 . RE
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2767
2768
2769
2770
2771
2772
2773
2774
2775
2776
2777

.sp
.LP

A conpound expression can be constructed fromthese prinmitives by using any of
the following, listed in decreasing order of precedence:

.sp

.ne 2

.na

\fB\fB(\fR flexpression\fRfB)\fR fR
ad

. RS 30n
True, if \flexpression\fR is true. Used to group expressions.

2778 . RE

2780
2781
2782
2783
2784
2785
2786
2787

2789
2790

2791

2792
2793
2794
2795

.sp
.ne 2

.na
\fB\fBI\fR \flexpression\fRfR
.ad

. RS 30n
True, if \flexpression\fR is false.
. RE

.sp
.ne 2

na
\fB\flexpressionl\fR \fB&\ fR \flexpression2\fRfR
.ad

. RS 30n
True, if \flexpressionl\fR and \flexpression2\fR are both true.

2796 . RE

2798
2799

2800

2801
2802
2803
2804

.sp
.ne 2

na
\fB\flexpressionI\fR \fB||\fR \flexpression2\fRfR
d

. al
. RS 30n
True, if either \flexpressionl\fR or \flexpression2\fRis true.

2805 . RE

2807
2808
2809
2810
2811
2812
2813
2814
2815
2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2827
2828
2829
2830
2831

.SS "l nput and Qutput"”

.sp

.LP

Before a command is executed, its input and output can be redirected using a
special notation interpreted by the shell. The follow ng can appear anywhere in
a sinple comand or can precede or follow a conmand and are \fBnot\fR passed on
to the invoked command. Conmand substitution, paraneter expansion, and
arithmetic substitution occur before \flword\fR or \fldigit\fRis used except
as noted in this section. File name generation occurs only if the shell is
interactive and the pattern matches a single file. Field splitting is not

per f or med.
.sp

.LP

I'n each of the |
\fB/dev/sctp/\fRf
\fB/dev/tcp/\fRfl
\fB/ dev/udp/\fRfI port\fR where \flhost\fR is a hostnanme or
host address, and \flport\f service specified by nane or an integer port
nunber, then the redirection attenpts to nake a \fBtcp\fR \fBsctp\fR or

\ f Budp\ f R connection to the correspondi ng socket.

.sp

.LP

No intervening space is all owed between the characters of redirection
operators.

.sp

\flfile\fRis of the form

R or
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2832
2833
2834
2835
2836
2837

.ne 2

.nha
\fB\fB\fRflword\fRfR

.ad

.RS 14n

Use file \flword\fR as standard input (file descriptor 0).

2838 . RE

2840
2841
2842
2843
2844
2845
2846
2847
2848
2849

2851
2852
2853
2854
2855
2856
2857
2858

2860
2861
2862
2863
2864
2865
2866
2867
2868
2869

2871
2872
2873
2874
2875
2876
2877
2878

2880
2881
2882
2883
2884
2885
2886
2887
2888
2889
2890
2891
2892
2893
2894
2895
2896
2897

.sp
.ne 2

.na
\fB\fB>\fRflword\fRfR

.ad

. RS 14n

Use file \flword\fR as standard output (file descriptor 1). If the file does
not exist then it is created. If the file exists, and the \fBnocl obber\fR
option is on, this causes an error. Otherwise, it is truncated to zero |ength.
. RE

.sp
.ne 2

. ha
\fB\fB>|\fRflword\fRfR
ad

.RS 14n
Sane as \fB>\fR except that it overrides the \fBnocl obber\fR option.
. RE

.sp
.ne 2

.na
\fB\fB>\fR flword\fRfR

. al
.RS 14n

Use file \flword\fR as standard output. If the file exists, then output is
appended to it (by first seeking to the end-of-file). OGtherwise, the file is
created.

.RE

.sp
.ne 2

.na
\fB\fB<>\fR flword\fRfR

.ad

. RS 14n

Open file \flword\fR for reading and witing as standard input.
. RE

.sp
.ne 2

. ha
\fB\fB<<\fR fB[-]\fR flword\fRfR
d

.a

. RS 14n

The shell input is read up to a line that is the sane as \flword\fR after any
quoting has been renoved, or to an end-of-file. No paraneter substitution,
command substitution, arithnetic substitution or file name generation is
perfornmed on \flword\fR The resulting docunment, called a \fBhere-docunment\fR,
beconmes the standard input. If any character of \flword\fR is quoted, then no
interpretation is placed upon the characters of the docunent. C herw se,

par anet er expansi on, command substitution, and arithnetic substitution occur,
\fB\e\fRNEWLINE is ignored, and \fB\e\fR nust be used to quote the characters
\fB\e\fR \fB$\fR \fB'\fR & If \fB-\fRis appended to \fB<<\fR then all

| eading tabs are stripped from\flword\fR and fromthe docunent. If \fB#\fRis
appended to \fB<<\fR, then | eading SPACEs and TABs are stripped off the first
line of the docunent and up to an equivalent indentation is stripped fromthe
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2898
2899

remaining lines and from\flword\fR A tab stop is assunmed to occur at every 8
colums for the purposes of determining the indentation.

2900 . RE

2902
2903
2904
2905
2906
2907
2908
2909
2910
2911

2913
2914
2915
2916
2917
2918
2919
2920

.sp
.ne 2

. na

\fB\fB<<<\fR flword\fRfR

.ad

. RS 14n

A short form of here docunment in which \flword\fR becones the contents of the
her e-docunment after any paraneter expansion, command substitution, and
arithmetic substitution occur.

.RE

.sp
.ne 2

.nha

\fB\fB<Q fRfldigit\fRfR

.ad

.RS 14n

The standard input is duplicated fromfile descript
f

r
simlarly for the standard output using \fB>& f i

\fldigit\fR and
it\f

o
digit\fR See \fBdup\fR(2).

2921 . RE

2923
2924
2925
2926
2927
2928
2929
2930
2931

2933
2934
2935
2936
2937
2938
2939
2940
2941

2943
2944
2945
2946
2947
2948
2949
2950

2952
2953
2954
2955
2956
2957
2958

.sp
.ne 2

.na

\fB\fB<@ fRflIdigit\fRfB-\fRfR

.ad

. RS 14n

The file descriptor specified by \fldig
Simlarly for the standard output using
.RE

ed to standard input.
digit\fRfB-\fR

4‘/
-
Pl

e
3

—<

.sp
.ne 2

.na
\fB\fB<& \fRfR
.ad

. RS 14n

The standard i nput
\fB>& \fR

. RE

is closed. Simlarly for the standard output using

.sp
.ne 2

. na
\fB\fB<&\ fRfR
ad

_RS 14n
The input fromthe co-process is noved to standard input.
.RE

.sp
.ne 2

.na
\fB\fB>&\fR fR

.ad

. RS 14n

The output to the co-process is noved to standard output.

2959 . RE

2961
2962
2963

.sp
.ne 2
.na
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2964 \fB\fB<#((\fRflexpr\fRfB))\fRfR

2965 . ad

2966 . RS 14n

2967 Evaluate arithmetic expression \flexpr\fR and position file descriptor O to the

2968
2969
2970
2971

2973
2974
2975
2976
2977
2978
2979
2980

2982
2983
2984
2985
2986
2987
2988

resulting value bytes fromthe start of the file. The variables \fBCUR fR and
\fBEOF\fR evaluate to the current offset and end-of-file offset respectively
when eval uating \flexpr\fR

. RE

.sp
.ne 2

.na
\fB\fB>#((\fRflexpr\fRfB))\fRfR
.ad

. RS 14n
The sane as \fB<#\fR except applies to file descriptor 1.
.RE

.sp
.ne 2

.na
\fB\fB<#\fR flpatternn\fRfR
.ad

. RS 14n

Seek forward to the beginning of the next |ine containing pattern.

2989 . RE

2991
2992
2993
2994
2995
2996
2997

.sp
.ne 2

.na
\fB\fB<##\fR flpattern\fRfR
.ad

. RS 14n

The sane as \fB<#\fR except that the portion of the file that is skipped is

2998 copied to standard out put.

2999 . RE

3001 .sp

3002 . LP

3003 If one of the redirection operators is preceded by a digit, with no intervening
3004 space, then the file descriptor nunber referred to is that specified by the
3005 digit (instead of the default 0 or 1). If one of the redirecti on operators

3006
3007
3008
3009
3010
3011

3012
3013 .i
3014

3015

3016 . f
3017 .i
3018

3020
3021
3022
3023
3024
3025
3026
3027
3028
3029

other than \fB>& \fR and the \fB>#\fR and \fB<#\fR forms, is preceded by
\fB{\fR flvarnane\fRfB}\fR with no intervening space, then a file descriptor
nunber \fB> 10\fR is selected by the shell and stored in the variable
\flvarname\fR If \fB>& \fR or the any of the \fB>#\fR and \fB<#\fR forns is
preceded by \fB{\fR flvarname\fR fB}\fR the value of \flvarnane\fR defines the
file descriptor to close or position. For exanple:

.sp

means file descriptor 2 is to be opened for witing as a duplicate of file
descriptor 1 and
.sp

Lin +2

. nf

exec [\fINVfRI<\fIfile\fR
i

.in -2



new usr/src/ man/ manl/ ksh93. 1

3030 .sp

3032 .sp

3033 . LP

3034 nmeans open \fIfile\fR for reading and store the file descriptor nunber in

3035 variable \fInNN\fR The order in which redirections are specified is significant.
3036 The shell evaluates each redirection in ternms of the (\flfile_descriptor\fR,
3037 \fIfile\fR) association at the time of evaluation. For exanple:

3038 .sp

3039 .in +2

3040 . nf

3041 \& .. 1>\flfname\fR 2>&1

3042 .fi

3043 .in -2

3044 .sp

3046 .sp

3047 . LP

3048 first associates file descriptor 1 with file \flfname\fR It then associates
3049 file descriptor 2 with the file associated with file descriptor 1, that is,
3050 \flfnane\fR |If the order of redirections were reversed, file descriptor 2
3051 woul d be associated with the termnal (assumng file descriptor 1 had been) and
3052 then file descriptor 1 would be associated with file \flfname\fR If a command
3053 is followed by \fB& fR and job control is not active, the default standard
3054 input for the coomand is the enpty file \fB/dev/null\fR O herw se, the

3055 environment for the execution of a conmand contains the file descriptors of the
3056 invoking shell as nodified by input and output specifications.

3057 .SS "Environnent"

3058 .sp

3059 . LP

3060 The \flenvironnent\fR is a |ist of name-value pairs that is passed to an

3061 executed programin the sane way as a normal argunment list. See

3062 \fBenviron\fR(5)

3063 .sp

3064 .LP

3065 The names nust be \flidentifiers\fR and the val ues are character stri ngs. The
3066 shell interacts with the environnent in several ways. On invocation, the shell
3067 scans the environnent and creates a variable for each name found, giving it the
3068 corresponding value and attributes and marking it \fBexport\fR Executed

3069 commands inherit the environment. If the user nodifies the values of these
3070 variables or creates new ones, using the \fBexport\fR or \fBtypeset\fR\fB-x\fR
3071 commands, they becone part of the environment. The environnent seen by any
3072 executed command is thus conposed of any name-value pairs originally inherited
3073 by the shell, whose values can be nodified by the current shell, plus any
3074 additions which nmust be noted in \fBexport\fR or \fBtypeset\fR\fB-x\fR

3075 commands. The environment for any sinple-comand or function can be augnented
3076 by prefixing it with one or nore variable assignments. A variable assignnent
3077 argunent is a word of the form\flidentifier\fRfB=\fR flvalue\fR Thus:

3078 .sp

3079 .in +2

3080 . nf

3081 TERME450 cnd args

3082 .fi

3083 .in -2

3084 .sp

3086 .sp

3087 .LP

3088 and

3089 .sp

3090 .in +2

3091 . nf

3092 (export TERM TERM=450; cnd args)

3093 .fi

3094 .in -2

3095 .sp
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3097 .sp

3098 . LP

3099 are equivalent (as far as the execution of \flcnd\fR is concerned except for
3100 special built-in commands listed in the \fBBuilt-Ins\fR section, those that are
3101 preceded with a dagger. |If the obsolete \fB-k\fR option is set, all variable
3102 assignnent arguments are placed in the environment, even if they occur after
3103 the command name.

3104 .sp

3105 . LP

3106 The following exanple first prints \fBa=b c\fR and then \fBc\fR

3107 .sp

3108 .in +2

3109 . nf

3110 echo a=b ¢

3111 set -k

3112 echo a=b c

3113 .fi

3114 .in -2

3115 .sp

3117 .sp

3118 . LP

3119 This feature is intended for use with scripts witten for early versions of the
3120 shell and its use in new scripts is strongly discouraged.

3121 .SS "Functions"”

3122 .sp

3123 . LP

3124 For historical reasons, there are two ways to define functions, the

3125 \fBnane()\fR syntax and the \fBfunction\fR \fBnanme\fR syntax. These are

3126 described in the \fBCommands\fR section of this manual page.

3127 .sp

3128 . LP

3129 Shell functions are read in and stored internally. Alias nanmes are resol ved

3130
3131
3132
3133
3134
3135
3136
3137
3138
3139
3140
3141
3142
3143
3144
3145

when the function is read. Functions are executed |ike commands with the
argunments passed as positional paraneters. See the \fBExecution\fR section of
this manual page for details.

.sp

LP

Functions defi ned by the \fBfunction\fR \fBnane\fR syntax and cal |l ed by nanme
execute in the sane process as the caller and share all files and present
working directory with the caller. Traps caught by the caller are reset to
their default action inside the function. A trap condition that is not caught
or ignored by the function causes the function to term nate and the condition
to be passed on to the caller. Atrap on \fBEXIT\fR set inside a function is
executed in the environnent of the caller after the function conpletes.

O dinarily, variables are shared between the calling programand the function.
However, the \fBtypeset\fR special built-in command used within a function
defines | ocal variables whose scope includes the current function. They can be

passed to functions that they call in the variable assignment |ist that

3146 precedes the call or as argunents passed as name references. Errors within
3147 functions return control to the caller.

3148 .sp

3149 . LP

3150 Functions defined with the \fBnanme()\fR syntax and functions defined with the

3151
3152
3153
3154
3155
3156
3157
3158
3159
3160
3161

\fBfunction\fR \fBnane\fR syntax that are invoked with the \fB\ & \fR speci al
built-in are executed in the caller’s environnent and share all variables and
traps with the caller. Errors within these function executions cause the script
that contains themto abort.

.sp

.LP

Thlelspecial built-in command \fBreturn\fR is used to return from function
calls.

.sp

.LP

Function names can be listed with the \fB-f\fR or \fB+f\fR option of the
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3162
3163
3164
3165
3166
3167
3168
3169
3170
3171
3172
3173
3174
3175
3176
3177
3178
3179
3180
3181
3182
3183
3184
3185
3186
3187
3188
3189
3190
3191
3192
3193
3194
3195
3196
3197
3198
3199
3200
3201
3202
3203
3204
3205
3206

3207
3208 .i
3209

3210

3211
3212
3213

3215

3216

3217
3218
3219
3220
3221
3222
3223
3224
3225
3226
3227

\fBtypeset\fR special built-in command. The text of functions, when avail able,
is also listed with \fB-f\fR Functions can be undefined with the \fB-f\fR
option of the \fBunset\fR special built-in command.

.sp

.LP

Odinarily, functions are unset when the shell executes a shell script.
Functions that need to be defined across separate invocations of the shell
shoul d be placed in a directory and the \fBFPATH\ fR vari abl e shoul d contain the
name of this directory. They can also be specified in the \fBEN\WfR file.

. SS "Discipline Functions”

.sp

.LP

Each variabl e can have zero or nore discipline functions associated with it.
The shell initially understands the discipline names \fBget\fR, \fBset\fR

\ f Bappend\ f R, and \fBunset\fR but on nobst systens others can be added at run
tinme via the C programming interface extension provided by the \fBbuiltin\fR
built-inutility. If the \fBget\fR discipline is defined for a variable, it is
i nvoked whenever the specified variable Is referenced. |If the variable

\fB\ & sh.value\fR is assigned a value inside the discipline function, the
referenced variable is evaluated to this value instead. If the \fBset\fR
discipline is defined for a variable, it is invoked whenever the specified
variable is assigned a value. |If the \fBappend\fR discipline is defined for a
variable, it is invoked whenever a value 1s appended to the specified variable.
The variable \fB\& sh.value\fR is specified the value of the variable before

i nvoking the discipline, and the variable is assigned the val ue of

\fB\ & sh.value\fR after the discipline conpletes. If .\fBsh.value\fRis
\fBunset\fR inside the discipline, then that value is unchanged. If the
\fBunset\fR discipline is defined for a variable, it is invoked whenever the
specified variable is unset. The variable is not unset unless it is unset
explicitly fromwi thin this discipline function.

.sp

.LP

The variable \fB\& sh.nane\fR contains the nane of the variable for which the
discipline function is called, \fB\& sh.subscript\fRis the subscript of the
variable, and \fB\& sh.value\fR contains the val ue being assigned inside the
\fBset\fR discipline function. For the \fBset\fR discipline, changing

\fB\ & sh. val ue\ f R changes the val ue that gets assigned.

. SS "Jobs"

.sp

.LP

If the nonitor option of the \fBset\fR command is turned on, an interactive
shel | associates a job with each pipeline. It keeps a table of current jobs,
printed by the \fBjobs\fR command, and assigns them small integer nunbers. Wen
a job is started asynchronously with \fB& fR, the shell prints a |line which

| ooks 1ike

.sp

indicating that the job which was started asynchronously was job nunber 1 and
had one (top-level) process, whose process id was \fB1234\fR

.sp

.LP

If you are running a job and wish to stop it, CTRL-z sends a \fBSTOP\fR signal
to the current job. The shell normally displays a nessage that the job has been
st opped, and displays another pronpt. You can then manipulate the state of this
job, putting it in the background with the \fBbg\fR command, or run sone other
commands and then eventually bring the job back into the foreground with the
foreground command \fBfg\fR A CTRL-z takes effect imediately and is like an
interrupt in that pending output and unread input are discarded when it is
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3228
3229
3230
3231
3232
3233
3234
3235
3236
3237
3238
3239
3240
3241
3242
3243
3244
3245
3246
3247

3249
3250
3251
3252
3253
3254
3255
3256

3258
3259
3260
3261
3262
3263
3264
3265

3267
3268
3269
3270
3271
3272
3273
3274

3276
3277
3278
3279
3280
3281
3282
3283

3285
3286
3287
3288
3289
3290
3291
3292

typed.

.sp

.LP

A job being run in the background stops if it tries to read fromthe termnal.
Background jobs are normally allowed to produce output, but this can be

di sabl ed by giving the conmand \fBsttytostop\fR |f you set this \fBtty\fR
option, then background jobs stop when they try to produce output |ike they do
when they try to read input.

.sp

.LP

There are several ways to refer to jobs in the shell. Ajob can be referred to
by the process id of any process of the job or by one of the follow ng:

.sp

.ne 2

. ha
\fB\fBWfR flnunber\fRfR
d

. al
. RS 12n

The job with the specified nunber.
.RE

.sp
.ne 2

.na
\fB\fBAfRflIstring\fRfR

.ad

.RS 12n

Any job whose command |ine begins with \flstring\fR
.RE

.sp
.ne 2

.na
\fB\fB®W\fRflstring\fRfR

.ad

.RS 12n

Any job whose command |ine contains \flstring\fR
.RE

.sp
.ne 2

.na
\fB\fBBAfRfR
.ad

.RS 12n
Current job.

. RE

.sp
.ne 2

. ha
\fB\fB%W\fRfR

.a

.RS 12n

Equi val ent to \fBWATR
. RE

.sp
.ne 2

.ha
\fB\fB%B\fRfR
.ad

.RS 12n

Previ ous job.
.RE
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3294
3295
3296
3297
3298
3299
3300
3301
3302
3303
3304
3305
3306
3307
3308
3309
3310
3311
3312
3313
3314
3315
3316
3317
3318
3319
3320
3321
3322
3323
3324
3325
3326
3327
3328
3329
3330
3331
3332
3333
3334
3335
3336
3337
3338
3339
3340
3341
3342
3343
3344
3345
3346
3347
3348
3349
3350
3351
3352
3353
3354
3355
3356
3357
3358
3359

.sp
.LP

The shell learns i mediately whenever a process changes state. It normally

i nforms you whenever a job beconmes bl ocked so that no further progress is

possi bl e, but only just before it prints a pronpt. This is done so that it does
not otherw se disturb your work. The notify option of the \fBset\fR command
causes the shell to print these job change nessages as soon as they occur.

.sp

.LP

Wien the \fBnonitor\fR option is on,
triggers any trap set for \fBCHLD\fR
.sp

.LP

Wien you try to | eave the shell while jobs are running or stopped, you are

war ned that \fBYou have stopped(running) jobs.\fR You can use the \fBjobs\fR
command to see what they are. If you imediately try to exit again, the shell
does not warn you a second tine, and the stopped jobs are term nated. Wen a

I ogin shell receives a \fBHUP\fR signal, it sends a \fBHUP\fR signal to each
job that has not been disowned with the \fBdi sown\fR built-in conmand.

. SS "Signal s"

.sp

.LP

The \fBINT\fR and \fBQUI T\fR signals for an invoked comrmand are ignored if the
command is followed by \fB& fR and the \fBnonitor\fR option is not active.

O herw se, signals have the values inherited by the shell fromits parent. See
the \fBtrap\fR built-in command.

. SS "Execution”

.sp

.LP

Each time a command is read, the substitutions are carried out. If the command
nanme matches one of the ones in the \fBSpecial Built-in Commands\fR section of
this manual page, it is executed within the current shell process. Next, the
conmand nane is checked to see if it matches a user defined function. If it
does, the positional parameters are saved and then reset to the argunents of
the function call. A function is also executed in the current shell process.
Wien the function conpletes or issues a return, the positional paraneter |ist
is restored. For functions defined with the \fBfunction\fR \fBnanme\fR syntax,
any trap set on \fBEXIT\fR within the function is executed. The exit value of a
function is the value of the |ast command executed. If a command name is not a
special built-in command or a user defined function, but it is one of the
built-in commands, it is executed in the current shell process.

.sp

.LP

The shell variable \fBPATH\fR defines the search path for the directory

contai ning the command. Alternative directory nanes are separated by a col on
(\fB:\fR). The default path is \fB/bin:/usr/bin:\fR specifying \fB/ bin\fR
\fB/usr/bin\fR, and the current directory in that order. The current directory
can be specified by two or nore adjacent colons, or by a colon at the begi nning
or end of the path list. If the command nane contains a slash (\fB/\fR), the
search path is not used. Otherw se, each directory in the path is searched for
an executable file of the specified name that is not a directory. |If found, and
if the shell determines that there is a built-in version of a command
corresponding to a specified pathnane, this built-in is invoked in the current
process. |If found, and this directory is also contained in the value of the

\f BFPATH\fR variable, then this file is |loaded into the current shell
environment as if it were the argunent to the . command except that only preset
al i ases are expanded, and a function of the specified name is executed as
described in this manual page. If not found, and the file \fB\& paths\fR is
found, and this file contains a line of the form\fBFPATH=\fR\flpath\fR where
\flpath\fR is an existing directory, and this directory contains a file of the
specified name, then this file is loaded into the current shell environment as
if it were the argunent to the \fB\& special\fR built-in conmand and a
function of the specified name is executed. Otherwi se, if found, a process is
created and an attenpt is nade to execute the conmand using \fBexec\fR(2).

.sp

.LP

each background job that conpletes
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3360 When an executable is foun d the directory where it is found in is searched for
3361 a file named \fB\ & paths\f If this file is found and it contains a |line of
3362 the form\fBBU LTIN_LIB= \fR\fIvaI ue\fR, the library naned by \flvalue\fR is
3363 searched for as if it were an option argunment to \fBbuiltin -f\fR and if it
3364 contains a built—in of the specified name this is executed instead of a comnmand
3365 by this nane. Otherwise, if this file is found and it contains a line of the
3366 form\flname\fRfB=\fR flvalue\fR in the first or second line, then the

3367 environment variable \flnane\fR is nodified by prepending the directory

3368
3369
3370
3371
3372
3373
3374
3375
3376
3377
3378
3379
3380
3381
3382
3383
3384
3385
3386
3387
3388
3389
3390
3391
3392
3393
3394
3395
3396
3397
3398
3399
3400
3401
3402
3403
3404
3405
3406
3407
3408
3409
3410
3411
3412
3413
3414
3415
3416
3417
3418
3419
3420
3421
3422
3423
3424
3425

specified by \flvalue\fR to the directory list. If \flvalue\fR is not an
absolute directory, then it specifies a directory relative to the directory
that the executable was found. If the environnent variable \flnane\fR does not
already exist it is added to the environment list for the specified command.
.sp

.LP

If the file has execute perm’ssion but is not an \fBa.out\fR file, it is
assunmed to be a file containing shell conmands. A separate shell is spawned to
read it. Al non-exported variables are renmoved in this case. If the shell
command file doesn't have read perm ssion, and/or if the \fBsetuid\fR and
\fBsetgid\fR bits are set on the file, then the shell executes an agent whose
job it is to set up the perm ssions and execute the shel| with the shell
conmand file passed down as an open file. A parenthesized cormand i s executed
in a sub-shell w thout renoving non-exported variabl es.

. SS "Command Re-entry"

.sp

.LP

The text of the last \fBH STSI ZE\fR (default 512) commands entered froma
termnal device is saved in a history file. The file \fB$HOWVE .sh_history\fR is
used if the \fBHI STFILE\fR variable is not set or if the file it nanes is not
writable. A shell can access the commands of all interactive shells which use
the same naned \fBH STFILE\fR. The built-in command \fBhist\fR is used to |ist
or edit a portion of this file. The portion of the file to be edited or listed
can be sel ected by nunber or by giving the first character or characters of the
conmand. A single command or range of commands can be specified. If you do not
specify an editor programas an argunent to \fBhist\fR then the value of the
variable \fBH STEDIT\fR is used. If \fBHISTEDIT\fR i s unset, the obsolete
variable \fBFCEDIT\fR is used. If \fBFCEDIT\fR is not defined, then
\fB/bin/fed\fR is used. The edited cormands are printed and executed agai n upon
| eaving the editor unless you quit without witing. The \fB-s\fR option (and in
obsol ete versions, the editor nane \fB-\fR) is used to skip the editing phase
and to re-execute the conmand. In this case a substitution paranmeter of the
form\floldifRfB=\fR flnewfRcan be used to nodify the command before
execution. For exanple, with the preset alias \fBr\fR, which is aliased to
\fB\& hist -s’\fR typing \fB'r bad=good c’'\fR re-executes the nost recent
command which starts with the letter \fBc\fR replacing the first occurrence of
the string bad with the string good.

.SS "Inline Editing Options"

.sp

.LP

Normal |y, each command line entered froma terminal device is sinply typed
followed by a NEW.INE (RETURN or LINE FEED). If either the \fBenmacs\fR
\fBgmacs\fR, or \fBvi\fR option is active, the user can edit the command |ine.
To be in either of these edit nodes set the corresponding option. An editing
option is automatically selected each tine the \fBVISUAL\fR or \fBEDI TOR fR
variable is assigned a value ending in either of these option nanes.

.sp

.LP

The editing features require that the user’s term nal accept RETURN as carri age
return without line feed and that a SPACE nust overwite the current character
on the screen.

.sp

.LP

Unless the \fBmultiline\fR option is on, the editing nodes inplenent a concept
where the user is |ooking through a wi ndow at the current line. The w ndow
width is the value of \fBCOLUWS\fR if it is defined, otherwise \fB8O\fR If
the window width is too small to display the pronpt and | eave at |east 8
colums to enter input, the pronpt is truncated fromthe left. If the lineis
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3426
3427
3428
3429
3430
3431
3432
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3439
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3447
3448
3449
3450
3451
3452
3453
3454
3455
3456
3457
3458
3459
3460
3461
3462
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3465
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| onger than the window width mnus two, a mark is displayed at the end of the
wi ndow to notify the user. As the cursor noves and reaches the w ndow
boundaries the window is centered about the cursor. The mark is a \fB>\fR
(\fB<, *\fR) if the line extends on the right , left, or both sides of the

w ndow.

.sp

.LP

The search commands in each edit node provide access to the history file. Only
strings are matched, not patterns, although a leading \fB"\fR in the string
restricts the match to begin at the first character in the line.

.sp

.LP

Each of the edit nodes has an operation to list the files or commands that
match a partially entered word. Wen applied to the first word on the Iine, or
the first word after a \fB;\fR \fB|\fR \fB&fR or \fB(\fR and the word does
not begin with \fB~\fR or contain a \fB/\fR, the list of aliases, functions,
and executabl e commands defined by the \fBPATH\fR variable that could match the
partial word is displayed. G herwse, the list of files that match the
specified word is displayed. If the partially entered word does not contain any
file expansion characters, a \fB*\fR is appended before generating these lists.
After displaying the generated list, the input line is redrawn. These
operations are called conmand nane listing and file name |isting, respectively.
There are additional operations, referred to as command nane conpl etion and
file name conpl etion, which conpute the |ist of matching commands or files, but
instead of printing the list, replace the current word with a conplete or
partial match. For file nane conpletion, if the match is unique, a \fB/\fRis
appended if the file is a directory and a space is appended if the file is not
a directory. Qtherw se, the Ilongest common prefix for all the matching files
repl aces the word. For command nane conpletion, only the portion of the file
names after the last \fB/\fR are used to find the |ongest command prefix. If
only a single nane natches this prefix, then the word is replaced with the
command nane foll owed by a space. Wien using a \fBTAB\fR for conpletion that
does not yield a unique match, a subsequent TAB provi des a nunbered |ist of

mat ching al ternatives. A specific selection can be made by entering the

sel ection nunber foll owed by a TAB.

. SS "Key Bindi ngs"

.sp
.LP

The \fBKEYBD\fR trap can be used to intercept keys as they are typed and change
the characters that are actually seen by the shell. This trap is executed after

each character (or sequence of characters when the first character is ESC) is
entered while reading froma termnal.

.sp

.LP

The variable \fB\ & sh. edchar\fR contains the character or character sequence
whi ch generated the trap. Changing the value of \fB\& sh.edchar\fR in the trap
action causes the shell to behave as if the new value were entered fromthe
keyboard rather than the original value. The variable \fB\& sh.edcol\fR is set
to the input colum nunber of the cursor at the tine of the input. The variable
\fB\ & sh. ednode\fR is set to \fBESC\fR when in \fBvi\fR insert node and is null
ot herwi se. By prepending \fB${.sh.editmde}\fR to a val ue assigned to

\fB\ & sh.edchar\fR it causes the shell to change to control node if it is not
already in this node.

.sp

.LP

This trap is not invoked for characters entered as argunents to editing
directives, or while reading input for a character search.

.SS "\fBemacs\fR Edi ti ng Mode"

.sp

.LP

This node is entered by enabling either the \fBemacs\fR or \fBgnacs\fR option.
The only difference between these two nodes is the way they handle \fB*T\fR To
edit, the user noves the cursor to the point needing correction and then
inserts or deletes characters or words as needed. Al the editing conmands are
control characters or escape sequences. The notation for control characters is
caret (\fB"\fR) followed by the character.
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3492 .sp

3493 . LP

3494 For exanple, \fB*F\fR is the notation for CTRL/F. This is entered by depressing
3495 \fBf\fR whil e holding down the CTRL (control) key. The SHI FT key is not

3496 depressed. (The notation \fB*?\fR indicates the DEL (del ete) key.)

3497 .sp

3498 . LP

3499 The notation for escape sequences is \fBM\fR followed by a character. For

3500
3501
3502
3503
3504
3505
3506
3507
3508
3509
3510
3511
3512
3513
3514

3515

3517
3518
3519
3520
3521
3522
3523
3524

3526
3527
3528
3529
3530
3531
3532
3533

f
R) is entered by depressing ESC

\
exanple, \fBMf\fR (pronounced \fBMeta f\f i
\fBMFRfR is the notation for ESC

(\fBASCI| 033\fR) followed by \fBf\fR
foll owed by \fBR\fR

.sp

.LP

Al edit conmands operate fromany place on the line, not just at the

begi nning. The RETURN or the LINE FEED key is not entered after edit conmands
except when noted.

.sp

.ne 2

.na
\fB\fB*"F\fR fR

.ad

. RS 13n

Move the cursor forward (right) one character.
RE

.sp
.ne 2

.na
\fB\fBM[CQfRfR
ad

_RS 13n
Move the cursor forward (right) one character.
.RE

.sp
.ne 2

.na
\fB\fBMf\fRfR

.ad

. RS 13n

Move the cursor forward one word. The \fBermacs\fR editor’s idea of a word is a
string of characters consisting of only letters, digits and underscores.

3534 . RE

3536
3537
3538
3539
3540
3541
3542
3543

3545
3546
3547
3548
3549
3550
3551
3552

3554
3555
3556
3557

.sp
.ne 2

. ha
\fB\fB*B\fRfR

.a

.RS 13n

Move the cursor backward (left) one character.
. RE

.sp
.ne 2

.na
\fB\fBM[DIfRfR

.ad

.RS 13n

Move the cursor backward (left) one character.
.RE

.sp
.ne 2

. ha
\fB\f BMb\fR fR
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3558
3559
3560
3561

3563
3564
3565
3566
3567
3568
3569
3570

3572
3573
3574
3575
3576
3577
3578
3579

3581
3582
3583
3584
3585
3586
3587
3588

3590
3591
3592
3593
3594
3595
3596
3597

3599
3600
3601
3602
3603
3604
3605
3606

3608
3609
3610
3611
3612
3613
3614
3615

3617
3618
3619
3620
3621
3622
3623

.ad
. RS 13n

Move the cursor backward one word.

.RE

.sp
.ne 2

. na
\fB\fBPAfRfR

.ad

.RS 13n

Move the cursor to the
. RE

.sp
.ne 2

. na
\fB\fBM[H\fR fR

.ad

. RS 13n

Move the cursor to the
. RE

.sp
.ne 2

.na
\fB\fBPE\fR fR

.ad

.RS 13n

Move the cursor to the
.RE

.sp
.ne 2

. na
\fFB\fBM[WFfR fR
.ad

. RS 13n

Move the cursor to the
. RE

.sp
.ne 2

begi nning of the line

begi nning of the line.

end of the line.

end of line.

. na
\fB\fB*"]\fR flchar\fRfR
ad

"RS 13n

Move the cursor forward to the character \flchar\fR on the current Iine.

. RE

.sp
.ne 2

. na
\fB\fBMAJ\fRflchar\fRfR

.ad
. RS 13n

Move the cursor backwards to the character \flchar\fR on the current Iine.

. RE

.sp
.ne 2

.na
\VEBUfBAXAX\fRfR

.ad

. RS 13n

I nterchange the cursor

and the mark.
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3624

3626
3627
3628
3629
3630
3631
3632
3633
3634

3636
3637
3638
3639
3640
3641
3642
3643
3644
3645

3647
3648
3649
3650
3651
3652
3653

. RE

.sp
.ne 2

.na
\fB\flerase\fRfR

.ad

. RS 13n

Del ete the previous character. The user-defined erase character is defined by
the \fBstty\fR(1) conmand, and is usually \fB*H\fR or \fB#\fR

. RE

.sp
.ne 2

. ha
\fB\flInext\fRfR

. al
.RS 13n

Renoves the next character’s editing features. The user-defined literal next
character is defined by the \fBstty\fR(1) conmand, or is \fB*™\fR if not
defi ned.

. RE

.sp
.ne 2

.na
\fB\fB*D\fRfR

.ad

.RS 13n

Del ete the current character.

3654 . RE

3656
3657
3658
3659
3660
3661
3662

.sp
.ne 2

. ha
\fB\fBMd\fR fR

.a
.RS 13n
Del ete the current word.

3663 . RE

3665
3666
3667
3668
3669
3670
3671
3672

3674
3675
3676
3677
3678
3679
3680

.sp
.ne 2

.na
\fB\fBM"H\fR fR

.ad

. RS 13n

Met aBACKSPACE. Del ete the previous word.
.RE

.sp
.ne 2

. na

\fB\fBMh\fR fR

.ad

. RS 13n

Del ete the previous word.

3681 . RE

3683
3684
3685
3686
3687
3688
3689

.sp
.ne 2

. na
\fB\fBM A"\ fR fR

.ad

.RS 13n

Met aDEL. Del ete the previous word. If your interrupt character is \fB*"?\fR
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3690
3691

3693
3694
3695
3696
3697
3698
3699
3700
3701
3702

3704
3705
3706
3707
3708
3709
3710
3711

3713
3714
3715
3716
3717
3718
3719

(DEL, the default), this command does not work.
.RE

.sp
.ne 2

.na
\fB\fB*T\fR fR

.ad

.RS 13n

Transpose the current character with the previous character, and advance the
cursor in \fBemacs\fR node. Transpose two previous characters in \fBgmacs\fR
node.

.RE

.sp
.ne 2

.na
\fB\fBPQfRfR

.ad

. RS 13n

Capitalize the current character.
. RE

.sp
.ne 2

.na
\fB\fBMc\fRfR

.ad

.RS 13n

Capitalize the current word.

3720 . RE

3722
3723
3724
3725
3726
3727
3728

.sp
.ne 2

. ha
\fB\fBMI\fR R

. al
.RS 13n
Change the current word to | ower case.

3729 . RE

3731
3732
3733
3734
3735
3736
3737
3738
3739
3740
3741
3742

3744
3745
3746
3747
3748
3749
3750
3751

3753
3754
3755

.sp
.ne 2

.na
\fB\fBPK\fR R

.ad

. RS 13n

Delete fromthe cursor to the end of the line. If preceded by a nunerical
paranmeter whose value is less than the current cursor position, delete from
specified position up to the cursor. If preceded by a nunerical paraneter whose
value is greater than the current cursor position, then delete fromcursor up
to specified cursor position.

. RE

.sp
.ne 2

. na
\fB\fB"WFR fR

.ad

. RS 13n

Kill fromthe cursor to the mark.
. RE

.sp
.ne 2
.na

57
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3756
3757
3758
3759

\fB\fBMp\fRfR
ad

_RS 13n
Push the region fromthe cursor to the mark on the stack.

3760 . RE

3762
3763
3764
3765
3766
3767
3768
3769
3770
3771
3772

3774
3775
3776
3777
3778
3779
3780
3781

3783
3784
3785
3786
3787
3788
3789

.Sp
.ne 2

. na
\fB\flkilI\fRfR

.ad

. RS 13n

Kill the entire current line. The user-defined kill character is defined by the
\fBstty\fR(1) command, usually a \fB*GfR or \fB@fR If two kill characters
are entered in succession, all kill characters fromthen on cause a line feed.
This is useful when using paper termnals.

. RE

.sp
.ne 2

. na
\fB\fB*"\fR fR

.ad

. RS 13n

Restore the last itemrenoved fromline. Yank the itemback to the line.
. RE

.sp
.ne 2

.na
\fB\fBLA\fRfR

.ad

. RS 13n

Line feed and print the current line.

3790 . RE

3792
3793
3794
3795
3796
3797
3798

.sp
.ne 2

. ha
\fB\fBMAL\fR fR

.a
. RS 13n
Cl ear the screen.

3799 . RE

3801
3802
3803
3804
3805
3806
3807
3808

3810
3811
3812
3813
3814
3815
3816
3817

3819
3820
3821

.sp
.ne 2

. na
\fB\fBP@fR fR
ad

-RS 13n
Nul | character. Set mark.
. RE

.sp
.ne 2

. na
\fB\fBM\fR flspace\fR fR
.ad

.RS 13n

Met aSPACE. Set the mark.

. RE

.sp
.ne 2
.na
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3822
3823
3824
3825

\fB\fBrIVfRfR
.ad
. RS 13n

New | i ne. Execute the current |ine.

3826 . RE

3828
3829
3830
3831
3832
3833
3834

.Sp
.ne 2

.na
\fB\fBPMfR fR
.ad

. RS 13n

Return. Execute the current line.

3835 . RE

3837
3838

.sp
.ne 2

3839 .na

3840
3841
3842
3843
3844

\fB\f BEOF\f R f R

.ad

. RS 13n

End-of -file character, normally \fB"D\fR,
only if the current line is null.

is processed as an \fBend-of-file\fR

3845 . RE

3847
3848
3849
3850
3851
3852
3853
3854
3855

.sp
.ne 2

.na

\fB\fB*P\fRfR

.ad

RS 13n

Fetch the previ ous command. Each tinme \fB*P\fR is entered the previous comand
back in time is accessed. Myves back one line when it is not on the first line
of a multi-line command.

3856 . RE

3858
3859

.sp
.ne 2

3860 . na

3861

\fB\fBM[AfRfR

3862 . ad

3863
3864

.RS 13n
Equi valent to \fB"P\fR

3865 . RE

3867
3868
3869
3870
3871
3872
3873

.sp
.ne 2

.nha
\fB\fBM<\fRfR

.ad

. RS 13n

Fetch the | east recent (oldest) history line.

3874 .RE

3876
3877

.sp
.ne 2

3878 .na

3879
3880
3881
3882

\fB\fBM>\fRfR

.ad

. RS 13n

Fetch the nost recent (youngest) history line.

3883 . RE

3885
3886
3887

.sp
.ne 2
.na
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3888
3889
3890
3891
3892
3893

3895
3896

\fB\fB*N\f R fR

.ad

RS 13n

Fetch the next conmand |ine. Each time \fB*MfR is entered the next command
line forward in time is accessed.

.RE

.sp
.ne 2

3897 .na

3898
3899
3900
3901

\fB\fBM[B\fRfR

.ad

.RS 13n

Equi valent to \fB*NfR

3902 . RE

3904
3905

.sp
.ne 2

3906 . na

3907

\fB\fBPRfRfIstring\fRfR
d

3908 . al

3909
3910
3911
3912
3913
3914
3915

. RS 13n

Reverse search history for a previous command |ine containing \flstri
a paranmeter of zero is specified, the search is forward. \flstring\f
termnated by a RETURN or NEW.INE. |f string is preceded by a \fB"\f
mat ched line nust begin with \flstring\fR i i i
next command |ine containing the nost recent \flstring\fR is accesse
case a paraneter of zero reverses the direction of the search.

3916 . RE

3918
3919
3920
3921
3922
3923
3924
3925

.sp
.ne 2

.na
\fB\fBPOfRfR

.ad

. RS 13n

Qperate. Execute the current line and fetch the next line relative to current
line fromthe history file.

3926 . RE

3928
3929

.sp
.ne 2

3930 . na

3931

\fB\fBM\fRfldigits\TRfR

3932 . ad

3933
3934
3935
3936
3937
3938
3939

3941
3942
3943
3944
3945
3946
3947

.RS 13n

Escape. Define numeric parameter. The digits are taken as a paraneter
next conmand. The commands that accept a paraneter are: \fB"F\fR \f
\fBERASE\fR, \fB"Q\fR \fB"D\fR \fB"K\fR, \fB*RfR \fB*P\fR, \fB"N\fR
\fBM\fR \fBM.\fR \fBM\fR \fBM"J\fR \fBM _\fR \fBM=\fR \fBMDb\f
\fBMc\fR \fBMd\fR \fBMf\fR \fBMh\fR \fBMI\fR and \fBM "HfR
.RE

.sp
.ne 2

. na
\fB\fBM\fR flletter\fRfR
.ad

. RS 13n

Soft—key Search the alias list for an alias by the nane \flletter\fR |If an

3948 alias of \flletter\fRis defined, insert its value on the input queue.
3949 \flletter\fR nust not be one of the metafunctions in this section.
3950 . RE

3952 .sp

3953 .ne 2
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3954 . na 4020 or file names as described in this manual page. O herw se, the word under the
3955 \fB\fBM[\fRflletter\fRfR 4021 cursor is replaced by the itemcorresponding to the value of the nuneric
3956 . ad 4022 paraneter fromthe nost recently generated command or file list. If the cursor
3957 . RS 13n 4023 is not on a word, the word is inserted instead.
3958 Soft key. Search the alias list for an alias by the name \flletter\fR If an 4024 . RE
3959 alias of this nane is defined, insert its value on the input queue. This can be
3960 used to program function keys on many term nals. 4026 .sp
3961 . RE 4027 .ne 2
4028 .na
3963 .sp 4029 \fB\fBPUWFRfR
3964 .ne 2 4030 . ad
3965 . na 4031 . RS 13n
3966 \fB\fBM.\fRfR 4032 Multiply paraneter of next command by \fB4\fR
3967 . ad 4033 . RE
3968 . RS 13n
3969 The | ast word of the previous command is inserted on the line. If preceded by a 4035 .sp
3970 nuneric paraneter, the value of this paranmeter determ nes which word to insert 4036 .ne 2
3971 rather than the |ast word. 4037 .na
3972 . RE 4038 \fB\fBle\fR fR
4039 . ad
3974 .sp 4040 . RS 13n
3975 .ne 2 4041 Escape the next character. Editing characters, the user’'s erase, kill and
3976 . na 4042 interrupt (nornally \fB*"?\fR) characters can be entered in a command line or in
3977 \fB\fBM _\fRfR 4043 a search string if preceded by a \fB\e\fR & The \fB\e\fR renoves the next
3978 . al 4044 character’s editing features, if any.
3979 . RS 13n 4045 . RE
3980 Sane as \fBM.\fR
3981 . RE 4047 .sp
4048 .ne 2
3983 .sp 4049 .na
3984 .ne 2 4050 \fB\fBM "WfR fR
3985 . na 4051 . ad
3986 \fB\fBM*\fR fR 4052 . RS 13n
3987 . ad 4053 Display the version of the shell.
3988 . RS 13n 4054 . RE
3989 Attenpt filenane generation on the current word. As asterisk is appended if the
3990 word does not match any file or contain any special pattern characters. 4056 .sp
3991 . RE 4057 .ne 2
4058 . na
3993 .sp 4059 \fB\fBM#A\fR fR
3994 .ne 2 4060 . al
3995 .na 4061 . RS 13n
3996 \fB\fBM\fRESC\fR 4062 If the line does not begin with a \fB#\fR a \fB#\fR is inserted at the
3997 . ad 4063 begi nning of the line and after each NEWLINE, and the line is entered. This
3998 . RS 13n 4064 causes a comment to be inserted in the history file. If the line begins with a
3999 Command or file nane conpletion as described in this manual page. 4065 \fB#\fR the \fB#\fR is deleted and one \fB#\fR after each NEW.INE is al so
4000 . RE 4066 del et ed.
4067 . RE
4002 .sp
4003 .ne 2 4069 .SS "\fBvi\fR Editing Mde"
4004 . na 4070 .sp
4005 \fB\fB*" \f RTAB\f R 4071 . LP
4006 . a 4072 There are two typing nodes. Initially, when you enter a command you are in the
4007 . RS 13n 4073 input node. To edit, the user enters control node by typing ESC (033) and noves
4008 Attenpts conmand or file name conpletion as described in this manual page. If a 4074 the cursor to the point needing correction and then inserts or deletes
4009 partial conpletion occurs, repeating this behaves as if \fBM=\fR were entered. 4075 characters or words as needed. Mdst control conmmands accept an optional repeat
4010 If no match is found or entered after SPACE, a TAB is inserted. 4076 \flcount\fR prior to the conmand.
4011 . RE 4077 .sp
4078 . LP
4013 .sp 4079 When in vi node on npbst systens, canonical processing is initially enabled and
4014 .ne 2 4080 the command is echoed again if the speed is 1200 baud or greater and it
4015 . na 4081 contains any control characters or |ess than one second has el apsed since the
4016 \fB\fBM =\fR fR 4082 pronpt was printed. The ESC character term nates canoni cal processing for the
4017 . ad 4083 remai nder of the comnmand and the user can then nodify the comrand line. This
4018 . RS 13n 4084 schene has the advant ages of canonical processing with the type-ahead echoing
4019 If not preceded by a nuneric paraneter, generates the list of matching commands 4085 of raw node.
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4086
4087
4088
4089
4090
4091
4092
4093
4094
4095
4096
4097
4098
4099
4100
4101
4102
4103
4104
4105
4106

4108
4109
4110
4111
4112
4113
4114
4115
4116

4118
4119
4120
4121
4122
4123
4124
4125
4126

4128
4129
4130
4131
4132
4133
4134
4135
4136
4137

4139
4140
4141
4142
4143
4144
4145
4146

4148
4149
4150
4151

.sp
.LP

If the option \fBviraww\fR is al so set, the terminal is always have canoni cal
processing disabled. This node is inplicit for systens that do not support two
alternate end of line delimters, and m ght be helpful for certain term nals.
.SS "I nput Edit Conmmands"

.sp

.LP

By default the editor is in input node.

.sp

.LP

The follow ng input edit commands are supported:

.sp

.ne 2

.na
\ f BERASE\ f R

.ad

. RS 10n

User defined erase character as defined by the \fBstty\fR command, usually
\fB"H\fR or \fB#\fR Del ete previous character.

.RE

.sp
.ne 2

.na
\fB\fB*"WfR fR

.ad

. RS 10n

Del ete the previous blank separated word. On sone systens the \fBviramfR
option might be required for this to work.

. RE

.sp
.ne 2

.na
\f BEOF\ f R

.a
. RS 10n

As the first character of the |line causes the shell to ternminate unless the
\ fBi gnoreeof \fR option is set. Gtherwise this character is ignored.

. RE

.sp
.ne 2

.na
\fB\fllnext\fRfR

.ad

. RS 10n

User defined literal next character as defined by the \fBstty\fR(1) or \fB*WfR
if not defined. Rembves the next character’s editing features, if any. On sone
systenms the \fBviramfR option might be required for this to work.

. RE

.sp
.ne 2

.nha
\fB\fBle\fRfR

.ad

.RS 10n

Escape the next ERASE or KILL character.
.RE

.sp
.ne 2

. ha
\fB\fB"\fR TAB\fR
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4152
4153
4154
4155
4156
4157

.ad

. RS 10n

Attenpts command or file name conpletion as described in this nanual page and
returns to input node. If a partial conpletion occurs, repeating this behaves
as if \fB=\fR were entered fromcontrol node. |If no match is found or entered
after SPACE, a TAB is inserted.

4158 . RE

4160

4161
4162

4163

4164
4165

4166

4167

4168
4169
4170
4171
4172
4173
4174

4176
4177
4178
4179
4180
4181
4182
4183

4185
4186
4187
4188
4189
4190
4191
4192

4194
4195
4196
4197
4198
4199
4200
4201

4203
4204
4205
4206
4207
4208
4209
4210

4212
4213
4214
4215
4216
4217

.SS "Mdtion Edit Commands"
The notion edit conmands nove the cursor.

The following notion edit commands are supported:
.ne 2

.nha
\fB\fB[\fR flcount\fRfB]I\fRfR

.ad

.RS 13n

Move the cursor forward (right) one character.
.RE

.sp
.ne 2

. na
\fB\fB[\fR flcount\fRfB][C\fRfR
.ad

. RS 13n

Move the cursor forward (right) one character.
.RE

.sp
.ne 2

. ha
\fB\fB[\fR flcount\fRfBJWfRfR
.ad

.RS 13n

Move the cursor forward one al phanuneric word.
.RE

.sp
.ne 2

.na
\fB\fB[\fR flcount\fRfB]WfRfR
.ad

. RS 13n
Move the cursor to the beginning of the next word that follows a bl ank.
.RE

.sp
.ne 2

.na

\fB\fB[\fR flcount\fRfB]e\fRfR
.ad

. RS 13n

Move the cursor to the end of the word.
.RE

.sp
.ne 2

.na
\fB\fB[\fR flcount\fRfB]E\fRfR
.ad

. RS 13n
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4218
4219

4221
4222
4223
4224
4225
4226
4227
4228

4230
4231
4232
4233
4234
4235
4236

4237

4239
4240
4241
4242
4243
4244
4245
4246

4248
4249
4250
4251
4252
4253
4254

Move the cursor to the end of the current blank delimted word.
. RE

.sp
.ne 2

.na
\fB\fB[\fR flcount\fRfBJh\fRfR

.ad

.RS 13n

Move the cursor backward (left) one character.
.RE

.sp
.ne 2

. ha
\fg:\fB[\fR\flcount\fR\fB][D\fR\fR
al

_RS 13n
Move the cursor backward (left) one character.
RE

.sp
.ne 2

. na
\fg\fB[\fR\flCount\fR\fB]b\fR\fR
a

RS 13n
Move the cursor backward one word.
.RE

.sp
.ne 2

.na
\fB\fB[\fR flcount\fRfB]B\f RfR
.ad

. RS 13n

Move the cursor to the preceding bl ank separated word.

4255 . RE

4257
4258
4259
4260
4261
4262
4263
4264

4266
4267
4268
4269
4270
4271
4272

.sp
.ne 2

.na
\fB\fB[\fR flcount\fRfB]|\fRfR
.ad

. RS 13n

Move the cursor to colum \flcount\fR
. RE

.sp
.ne 2

. ha
\fB\fB[\fRflcount\fRfB]f\fRfIC\fTRfR
d

. al
. RS 13n
Find the next character \flc\fR in the current line.

4273 . RE

4275
4276
4277
4278
4279
4280
4281
4282

.sp
.ne 2

. na
\fB\fB[\fR flcount\fRfB]RF\fRflIc\fRfR
.ad

. RS 13n

Find the previous character \flIc\fRin the current I|ine.
.RE
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4284
4285
4286
4287
4288
4289
4290
4291

4293
4294
4295
4296
4297
4298
4299
4300

4302
4303
4304
4305
4306
4307
4308
4309
4310

4312
4313
4314
4315
4316
4317
4318

.sp
.ne 2

. na
\fg\fB[\fR\flcount\fR\fB]t\fR\fIC\fR\fR

. al
.RS 13n

Equi valent to \fBf\fR followed by \fBh\fR
.RE

.sp
.ne 2

.na
\fB\fB[\fRflcount\fRfB]T\fRflIc\fRfR
ad

"RS 13n

Equi valent to \fBF\fR followed by \fBI\fR
.RE

.sp
.ne 2

. ha
\fB\fB[\fR flcount\fRfB];\fRfR

.ad
. RS 13n

Repeat \flcount\fR tines the |ast single character find command:

\fBRAfR \fBt,\fR or \fBT\fR

RE

.sp
.ne 2

. ha
\fB\fB[\fR flcount\fRfB],\fRfR
d

. al
.RS 13n

Reverse the last single character find command \flcount\fR tines.

4319 . RE

4321
4322
4323
4324
4325
4326
4327
4328

4330
4331
4332
4333
4334
4335
4336
4337

4339
4340
4341
4342
4343
4344
4345
4346

4348
4349

.sp
.ne 2

. ha
\fB\fBO\fR fR
.ad

. RS 13n

Move the cursor
. RE

.sp
.ne 2

. na
\fB\fBN\fRfR
.ad

. RS 13n

Move the cursor
. RE

.sp
.ne 2

.na
\fB\fB[H\fR fR
.ad

. RS 13n

Move the cursor
.RE

.sp
.ne 2

to the start of Iline.

to start of line.

to the first non-blank character in the line.

\fBf\fR,
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4350
4351
4352
4353
4354
4355

4357
4358
4359
4360
4361
4362
4363
4364

4366
4367
4368
4369
4370
4371
4372
4373
4374
4375
4376

4378

4379
4380

4381

4382
4383

4384

4385

4386
4387
4388
4389
4390
4391
4392
4393

4395
4396
4397
4398
4399
4400
4401
4402
4403
4404
4405

4407
4408
4409
4410
4411
4412
4413
4414
4415

.na
\fB\fBS\fR fR

.ad

.RS 13n

Move the cursor to the end of the line.
.RE

.sp
.ne 2

. na
\fB\fBfNfR fR

.ad

. RS 13n

Move the cursor to the end of the line.
. RE

.sp
.ne 2

. ha
\fB\fBAfRfR

.a
. RS 13n

Moves to balancing \fB(\fR \fB)\fR \fB{\fR \fB}\fR \fB[\fR or \fB]\fR If
cursor is not on one of the characters described in this section, the remainder
of the line is searched for the first occurrence of one of the characters
first.

.RE

.SS "Search Edit Commands"
The search edit commands access your conmand history.

The following search edit commands are supported:
.ne 2

. na

\fB\fB[\fR flcount\fRfBJk\fRfR

ad

RS 13n

Fetch the previous command. Each time \fBk\fR is entered, the previous conmand
back in time is accessed.

. RE

.sp
.ne 2

. na
\fB\fB[\fR flcount\fRfB]-\fRfR
ad

_RS 13n
Fetch the previous command. Each time \fBK\fR is entered, the previous conmand
back in tine is accessed.

.sp
Equi val ent to \fBk\fR
. RE

.sp
.ne 2

.ha
\fB\fB[\fR flcount\fRfB][AfRfR

.ad

.RS 13n

Fetch the previous command. Each time \fBK\fR is entered, the previous conmand
back in time is accessed.

.sp
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4416
4417

4419
4420
4421
4422
4423
4424
4425
4426

Equi val ent to \fBk\fR
. RE

.sp
.ne 2

. na
\fB\fB[\fR flcount\fRfB]j\fRfR

.ad

.RS 13n

Fetch the next command. Each time \fBj\fR is entered, the next command forward
intime is accessed.

4427 . RE

4429
4430
4431
4432
4433
4434
4435
4436
4437
4438
4439

4441
4442
4443
4444
4445
4446
4447
4448
4449
4450
4451

4453
4454
4455
4456
4457
4458
4459
4460
4461

4463
4464
4465
4466
4467
4468
4469
4470
4471
4472

.sp
.ne 2

.na
\fB\fB[\fR flcount\fRfB]+\f RfR
ad

.RS 13n
Fetch the next command. Each time \fBj\fR is entered, the next command forward
intime is accessed.

.sp
Equi valent to \fBj\fR
.RE

.sp
.ne 2

. na
\fg:\fB[\fR\flCount\fR\fB][B\fR\fR
a

-RS 13n
Fetch the next command. Each time \fBj\fR is entered, the next command forward
intime is accessed.

.sp
Equi valent to \fBj\fR
.RE

.sp
.ne 2

. na
\fB\fB[\fR flcount\fRfB]GfRfR
ad

_RS 13n

Fetch command nunber \flcount\fR The default is the | east recent history
conmand.

.RE

.sp
.ne 2

.na
\fB\fB/\fRflstring\fRfR

.ad

. RS 13n

Search backward through history for a previous conmand containing \flstring\fR
\flstring\fRis termnated by a RETURN or NEW.INE. If string is preceded by a
\fBN\fR, the matched line nust begin with \flstring\fR If \flstring\fRis
null, the previous string is used.

4473 . RE

4475
4476
4477
4478
4479
4480
4481

.sp
.ne 2

. na
\fB\fB2A\fRflIstring\fRfR

.ad

. RS 13n

Search forward through history for a previous conmand containing \flstring\fR
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4482
4483
4484
4485
4486
4487

4489
4490
4491
4492
4493
4494
4495
4496
4497

4499
4500
4501
4502
4503
4504
4505
4506
4507

4509
4510
4511
4512
4513
4514
4515
4516
4517
4518
4519

ng\fRis termnated by a RETURN or NEW.INE. If str
, the matched line nust begin with \flstring\fR |

i ng i
\
the previous string is used.

is preceded by a
flstr

I's
N ing\fRis
|

\flstr
\fBMf
nul |,
.sp
Sane as \fI/\fR except that search is in the forward direction.
. RE

.sp
.ne 2

.na
\fB\fBN\fRfR

.ad

.RS 13n

Search in the backwards direction for the next match of the last pattern to
\fI/\fR or \fI?\fR commands.

.RE

.sp
.ne 2

. na

\fB\fBNM\fRfR

.ad

.RS 13n

Search in the forward direction for next match of the last pattern to \flI/\fR
or \fI?A\fR

.RE

.SS "Text Modification Edit Commands”
.sp

.LP

The foll owing conmands nodi fy the |ine:

.sp
.ne 2

.na
\fB\fBa\fRfR

.ad

. RS 19n

Enter input nbde and enter text after the current character.

4520 . RE

4522
4523
4524
4525
4526
4527
4528
4529

4531
4532
4533
4534
4535
4536
4537
4538
4539
4540
4541
4542
4543

.sp
.ne 2

. ha
\fB\If BAfRfR

.a

.RS 19n

Append text to the end of the line. Equivalent to \fB$a\fR
. RE

.sp
.ne 2

.na
\fB\fB[\fR flcount\fRfBJc\fRflnotion\fRfR
.ad
. br

. ha
\fB\fBc[\fR flcount\fRfB]\fRflnotion\fRfR

.ad

. RS 19n

Del ete current character through the character that \flnotion\fR would nove the
cursor to and enter input node. If \finption\fRis \fBc\fR, the entire line is
del eted and i nput node entered.

4544 | RE

4546
4547

.sp
.ne 2
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4548
4549
4550
4551
4552
4553
4554

4556
4557
4558
4559
4560
4561
4562
4563

4565
4566
4567
4568
4569
4570
4571
4572

4574
4575
4576
4577
4578
4579
4580
4581

4583
4584
4585
4586
4587
4588
4589
4590
4591

4593
4594
4595
4596
4597
4598
4599
4600

4602
4603
4604
4605
4606
4607
4608

.na
\fB\fBOfRfR

.ad

.RS 19n

Del ete the current character through the end of line and enter input node.
Equi valent to \fBc$\fR

. RE

.sp
.ne 2

. ha
\fB\fBS\fRfR

. al
. RS 19n

Equi val ent to \fBcc\fR
.RE

.sp
.ne 2

.na
\fB\fB[\fR flcount\fRfB]s\fRfR
ad

_RS 19n
Repl ace characters under the cursor in input node.
.RE

.sp
.ne 2

. na
\fB\fBD[\fR flcount\fRfBJd\fR fImotion\fRfR

.ad

. RS 19n

Del ete the current character through the end of line. Equivalent to d$.
.RE

.sp
.ne 2

.na
\fB\fBd[\fR flcount\fRfB]\fR flnmoti on\fRfR
ad

_RS 19n

Del ete current character through the character that \flnotion\fR would nove to.
If \flmotion\fRis d, the entire line is deleted.

. RE

.sp
.ne 2

.na
\fB\fBi\fRfR

.ad

. RS 19n

Enter input node and insert text before the current character.
.RE

.sp
.ne 2

.na
\fB\fBI\fRfR

.ad

. RS 19n

Insert text before the beginning of the line. Equivalent to \fBOi\fR

4609 . RE

4611
4612
4613

.sp
.ne 2
.na

70
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4614
4615
4616
4617

\fB\fB[\fR flcount\fRfB]P\fRfR
ad

. RS 19n
Pl ace the previous text nodification before the cursor.

4618 . RE

4620
4621
4622
4623
4624
4625
4626
4627

4629
4630
4631
4632
4633
4634
4635
4636

.Sp
.ne 2

.na
\fB\fB[\fR flcount\fRfB]p\fRfR

.ad

. RS 19n

Pl ace the previous text nodification after the cursor.
. RE

.sp
.ne 2

.na
\fB\fBRfRfR

.ad

.RS 19n

Enter input node and replace characters on the screen with characters you type
overl ay fashion.

4637 .RE

4639
4640
4641
4642
4643
4644
4645
4646

.sp
.ne 2

.na
\fg:\fB[\fR\flcount\fR\fB]r\fR\flc\fR\fR
. al

. RS 19n

Repl ace the \flcount\fR characters starting at the current cursor position with
\flc\fR and advance the cursor.

4647 .RE

4649
4650
4651
4652
4653
4654
4655

.sp
.ne 2

.na
\fB\fB[\fR flcount\fRfB]x\fRfR
ad

.RS 19n
Del ete current character.

4656 . RE

4658
4659
4660
4661
4662
4663
4664

.sp
.ne 2

.na
\fB\fB[\flcount\fRIX\fRfR
d

.a
.RS 19n
Del ete precedi ng character.

4665 . RE

4667
4668
4669
4670
4671
4672
4673
4674

4676
4677
4678
4679

.sp
.ne 2

.na
\fB\fB[\flcount\fR.\fRfR

.ad

.RS 19n

Repeat the previous text nodification comand.
.RE

.sp
.ne 2

. ha
\fB\fB[\flcount\fRI~\fRfR
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4680
4681
4682
4683
4684

4686
4687
4688
4689
4690
4691
4692
4693

.ad

. RS 19n

Invert the case of the \flcount\fR characters starting at the current cursor
posi tion and advance the cursor.

. RE

.Sp
.ne 2

.na
\fB\fB[\flcount\fRI_\fRfR

.ad

. RS 19n

Causes the \flcount\fR word of the previous conmand to be appended and i nput
node entered. The last word is used if \flcount\fRis onmitted.

4694 . RE

4696
4697
4698
4699
4700
4701
4702
4703
4704
4705

4707
4708
4709
4710
4711
4712
4713

.sp
.ne 2

. ha
\fB\fB\fRfR

. al
. RS 19n

Causes an \fB*\fR to be appended to the current word and file name generation
attenpted. If no match is found, it rings the bell. Qherwi se, the word is
repl aced by the matching pattern and input node is entered.

. RE

.sp
.ne 2

.na
\fB\fBle\fRfR

.ad

. RS 19n

Conmand or file name conpletion as described in this manual page.

4714 . RE

4716
4717
4718
4719
4720
4721
4722
4723
4724
4725
4726
4727
4728
4729
4730
4731
4732
4733

4735
4736
4737
4738
4739
4740
4741

.SS "Qther Edit Conmmands"

.sp
.LP
The followi ng m scellaneous edit conmmands are supported:

.sp
.ne 2

.nha

\fB\fB[\fR flcount\fRfB]y\fR flnmpti on\fRfR

.ad

. br

.na

\fB\fBy[\fR flcount\fRfB]\fR flnmption\fRfR

.ad

.RS 18n

Yank the current character through the character to which \flnotion\fR would

nove the cursor. Put the yanked characters in the delete buffer. The text and
cursor position are unchanged.
. RE

.sp
.ne 2

.na
\fB\fByy\fRfR
ad

RS 18n
Yank the current line

4742 . RE

4744
4745

.sp
.ne 2
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4746
4747
4748
4749
4750
4751
4752

4754
4755
4756
4757
4758
4759
4760

4761

4763
4764
4765
4766
4767
4768
4769
4770

4772
4773
4774
4775
4776
4777
4778
4779
4780
4781
4782
4783
4784
4785

4787
4788

4790
4791
4792
4793
4794
4795
4796

.na
\fB\fBNfR fR

.ad

.RS 18n

Yank the current line fromthe current cursor location to the end of the |line.
Equi valent to \fBy$\fR

. RE

.sp
.ne 2

.nha
\fB\fBu\fRfR

.ad

. RS 18n

Undo the |ast text nodifying comrand.
RE

.sp
.ne 2

. na

\fB\fBWfR fR

.ad

. RS 18n

Undo all the text nodifying commands perforned on current line.
. RE

.sp
.ne 2

. na
\fB\fB[\fR flcount\fRfBJ]WfR fR
.ad

. RS 18n

Return the conmand :

.sp

Lin +2

. nf

h}st -e ${VISUAL: - ${EDI TOR -vi}} \flcount\fR
i

in -2
.sp

in the input buffer. If \flcount\fRis onmtted, the current line is used.
. RE

.sp

.ne 2

.na

\fB\fB'LAfRfR

.a
. RS 18n
Line feed and print the current line. This command only works in control node.

4797 . RE

4799
4800
4801
4802
4803
4804
4805

.sp
.ne 2

. na
\fB\fB*J\fRfR

.ad

. RS 18n

New |ine. Execute the current line, regardl ess of node.

4806 . RE

4808
4809
4810
4811

.sp
.ne 2

. ha
\fB\fBPMfR fR

new usr/src/ man/ manl/ ksh93. 1 74

4812
4813
4814
4815

4817
4818
4819
4820
4821
4822
4823
4824
4825
4826
4827
4828
4829
4830
4831
4832

4834
4835
4836
4837
4838
4839
4840
4841
4842
4843
4844
4845

.ad

. RS 18n

Return. Execute the current line, regardl ess of node.
.RE

.sp
.ne 2

. na
\fB\fBAfRfR

.ad

. RS 18n

If the first character of the command is a \fB#\fR, delete this \fB#\fR and
each \fB#\fR that follows a NEW.I NE.

.sp
O herwise, send the line after inserting a \fB#f\fR in front of each line in the
conmand.

.sp
This is command is useful for causing the current line to be inserted in the
hi story as a comment and un-commenting previously commented conmands in the
history file.

.RE

.sp
.ne 2

.na
\fB\fB[\fRflcount\fRfB]=\fRfR

.ad

. RS 18n

If \flcount\fR is not specified, generate the list of matching commands or file
names as described in this manual page.

.sp

O herwi se, replace the word at the current cursor location with the \flcount\fR
itemfromthe nost recently generated command or file list. If the cursor is
not on a word, it is inserted after the current cursor |ocation.

4846 . RE

4848
4849
4850
4851
4852
4853
4854
4855
4856

4858
4859
4860
4861
4862
4863
4864
4865

4867
4868
4869
4870
4871
4872
4873
4874
4875
4876
4877

.sp
.ne 2

. ha
\fB\fB@fRflletter\fRfR
d

. al
.RS 18n

Search your alias list for an alias by the name \flletter\fR |f an alias of
this nane is defined, insert its value on the input queue for processing.
.RE

.sp
.ne 2

. na

\fB\fB*V\fR fR

.ad

. RS 18n

Di spl ay version of the shell.
. RE

.SS "Built-in Commands"”

.sp

.LP

The fol |l owi ng si npl e-commands are executed in the shell process. |nput and
output redirection is pernmitted. Unless otherw se indicated, the output is
witten on file descriptor \fB1\fR and the exit status, when there is no syntax
error, is \fBO\fR Except for \fB:\fR \fBtrue\fR \fBfalse\fR \fBecho\fR
\fBnewgrp\fR, and \fBlogin\fR, all built-in commands accept \fB--\fR to
indicate the end of options. They also interpret the option \fB--man\fR as a
request to display the manual page onto standard error and \fB-?\fR as a help
request which prints a usage nessage on standard error.
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4878
4879
4880
4881
4882
4883
4884
4885
4886

.sp
.LP

Conmmands that are preceded by one or two \fB++\fR synbols are special built-in
conmands and are treated specially in the follow ng ways:

.RS +4

TP

1

Vari abl e assignment |ists preceding the command renain in effect when the
conmand conpl et es.

4887 . RE

4888
4889
4890
4891

.RS +4

. TP

2

I/Oredirections are processed after variable assignnents.

4892 . RE

4893
4894
4895
4896

.RS +4

. TP

3

Errors cause a script that contains themto abort.

4897 . RE

4898
4899
4900
4901

.RS +4

. TP

4

They are not valid function nanes.

4902 . RE

4903
4904

RS +4
TP

4905 5.

4906
4907
4908
4909

Words followi ng a command preceded by \fB++\fR that are in the format of a
vari abl e assignment are expanded with the sane rules as a variabl e assignnent.
This neans that tilde substitution is performed after the \fB=\fR sign and
field splitting and file name generation are not perforned.

4910 . RE

4911
4912
4913
4914

.sp
.ne 2
[\fRflarg ..

. ha
\fB\fB+ : AfREBIVfRTR
d

4915 . al

4916
4917
4918

.sp .6
. RS 4n
The command only expands paraneters.

4919 . RE

4921
4922

.sp
.ne 2

4923 . na

4924
4925
4926
4927
4928
4929
4930
4931
4932
4933
4934
4935
4936
4937
4938

4940
4941

\fB\f B+
.ad

AfR\flname\fR\fB[\fRflarg .. \fRfBJ\fRfR

RS 4n

iIf \finame\fR is a function defined with the \fBfunction\fR \fBnane\fR reserved
word syntax, the function is executed in the current environment (as if it had
been defined with the \flnane()\fR syntax.) QGherwise if \flname\fR refers to a
file, the fileis read inits entirety and the conmands are executed in the
current shell environment. The search path specified by PATH is used to find
the directory containing the file. If any argunments \flarg\fR are specified,
they becone the positional parameters while processing the . command and the
original positional paraneters are restored upon conpletion. CQherw se the

posi tional paraneters are unchanged. The exit status is the exit status of the
| ast command execut ed.

. RE

.sp
.ne 2

4942 . na

4943

\fB\fB++ alias [\fRB-ptx\fRfB] [\fRflname\fR fB
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4944 =\fR flvalue\fRfB]] AfRTR

4945 . ad

4946 .sp .6

4947 . RS 4n

4948 \fBalias\fR with no argunents prints the list of aliases in the form

4949 \flname\fR fB=\fR flvalue\fR on standard output. The \fB-p\fR opti on causes the
4950 word alias to be inserted before each one. Wien one or nore argunents are

4951 specified, an \flalias\fR is defined for each \flnane\fR whose \flvalue\fR is
4952 specified. A trailing space in \flvalue\fR causes the next word to be checked

4953
4954
4955
4956
4957
4958
4959
4960
4961
4962

4964
4965

for alias substitution. The obsolete \fB-t\fR option is used to set and Ii st
tracked aliases. The value of a tracked alias is the full pathnane
corresponding to the specified \flnane\fR The val ue becones undefi ned when the
value of \fBPATH\fR is reset but the alias renmains tracked. Wthout the
\fB-t\fR option, for each \flname\fR in the argument |ist for which no
\flvalue\fR is specified, the name and value of the alias is printed. The
obsolete -x option has no effect. The exit status is \fBnon-zero\fRif a
\flnane\fR is specified, but no value, and no alias has been defined for the
\flnane\fR

. RE

.sp
.ne 2

4966 . na

4967

\f?me [\VfR\fIjob\fRfB\& ..]\fRfR

4968 . al

4969
4970
4971
4972
4973
4974
4975

4977
4978
4979
4980

.sp .6

RS 4n

This command is only on systens that support job control.
\fljob\fR into the background. The current job is put in the background if
\fljob\fR is not specified. See the \fBJobs\fR section of this nmanual page for
a description of the format of \fljob\fR

. RE

Puts each specified

.sp
.ne 2

. ha
\fB\fB+ break [\fRfINfRfB\fRfR
d

4981 . al

4982
4983
4984
4985

.sp .6
. RS 4n
Exit fromthe enclosing \fBfor\fR
loop, if any. If \fInNfR is specified,

fR, or \fBselect\fR

\fBwhile\fR \fBunt
k | evel s.

i1\
then break \fIn\fR

4986 . RE

4988
4989
4990
4991
4992
4993
4994
4995
4996
4997
4998
4999
5000
5001
5002
5003
5004
5005
5006
5007
5008
5009

.sp
.ne 2

.nha
\fB\fBbuiltin [\
[\fRflname ...\
.ad

.sp .6

.RS 4n

If \flname\fR is not specified, and no \fB-f\fR option is specified, the
built-ins are printed on standard output. The \fB-s\fR option prints only the
special built-ins. Oherw se, each \flname\fR represents the pathnane whose
basename is the name of the built-in. The entry point function nane is

determ ned by prepending \fIb\fR to the built-in name. The | SO C/ C++ prototype
is \fBb\fR flnycommand(int argc, char *argv[], void *context)\fR for the
built-in command \flnycomand\fR where \flargv\fR is an array of \flargc\fR

el ements and \flcontext\fR is an optional pointer to a \fBShell _t\fR structure
as described in \fB<ast/shell.h>fR Special built-ins cannot be bound to a

pat hname or deleted. The \fB-d\fR option del etes each of the specified
built-ins. On systens that support dynamic |oading, the \fB-f\fR option nanes a
shared library containing the code for built-ins. The shared library prefix
and/ or suffix, which depend on the system can be onmtted. Once a library is

| oaded, its synbols becone avail able for subsequent invocations of

ds\fR\fB] [\fRfB-f\fR\fIfile\fRfB]
\fRf
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5010 \fBbuiltin\fR Miltiple libraries can be specified with separate invocations of
5011 the \fBbuiltin\fR command. Libraries are searched in the reverse order in which
5012 they are specified. Wien a library is loaded, it looks for a function in the
5013 library whose nanme is \fBlib_init()\fR and invokes this function with an

5014 argunent of \fBO\fR

5015 . RE

5017 .sp

5018 .ne 2

5019 .na

5020 \fB\fBcd\fR\fB[\fRfB-LPAfRfB] [\fRflarg\fRfBJ\fRfR

5021 . ad

5022 . br

5023 .na

5024 \fB\fBcd\fR\fB[\fRfB-LPAfRfB]\fR \flold\fR \flnew\fR fR

5025 . ad

5026 .sp .6

5027 . RS 4n

5028 This command has two forns.

5029 .sp

5030 In the first formit changes the current directory to \flarg\fR If \flarg\fR
5031 is a \fB-\fR the directory is changed to the previous directory. The shell
5032 variable \fBHOVE\fR is the default \flarg\fR The variable \fBPWD\fR is set to
5033 the current directory. The shell variable \fBCDPATH fR defines the search path
5034 for the directory containing \flarg\fR Alternative directory nanes are

5035 separated by a colon (\fB:\fR). The default path is \fBNULL\fR (specifying the
5036 current directory). The current directory is specified by a null path nane,
5037 which can appear immediately after the equal sign or between the colon

5038 delinmters anywhere else in the path list. If \flarg\fR begins with a \fB/\fR
5039 the search path is not used. Qtherw se, each directory in the path is searched
5040 for \flarg\fR

5041 .sp

5042 The second formof \fBcd\fR substitutes the string \flnewfR for the string
5043 \flold\fR in the current directory nane, \fBPMWD\fR, and tries to change to this
5044 new directory. By default, synbolic Ilink names are treated literally when
5045 finding the directory nane. This is equivalent to the \fB-L\fR option. The
5046 \fB-P\fR option causes synbolic links to be resol ved when determ ning the
5047 directory. The last instance of \fB-L\fR or \fB-P\fR on the cormand |ine

5048 determines which nethod is used. The \fBcd\fR conmand cannot be executed by
5049 \fBrksh93\fR

5050 . RE

5052 .sp

5053 .ne 2

5054 .na

5055 \f B\ f B ormand\fR\fB[\fR\f pVx\fR\fB]\fR\fInarre\fR

5056 \fB[\fRflarg .. . \fRfBJ\fRfR

5057 . ad

5058 .sp .6

5059 . RS 4n

5060 Wthout the \fB-v\fR or \fB-WfR options, executes \flname\fR with the

5061 argunents specified by \flarg\fR

5062 .sp

5063 The \fB-p\fR option causes a default path to be searched rather than the one
5064 defined by the value of \fBPATH\fR Functions are not searched when finding
5065 \flnane\fR In addition, if \flname\fR refers to a special built-in, none of
5066 the special properties associated with the |eading daggers are honored. For
5067 exanple, the predefined alias \fBredirect="command exec’'\fR prevents a script
5068 fromtermnating when an invalid redirection is specified.

5069 .sp

5070 Wth the \fB-x\fR option, if conmand execution would result in a failure

5071 because there are too many argunents, \fBerrno E2BI G fR, the shell invokes
5072 command \flname\fR nultiple tinmes with a subset of the argunents on each

5073 invocation. Argunents that occur prior to the first word that expands to

5074 mul tiple argunents and after the |ast word that expands to nultiple argunents
5075 are passed on each invocation. The exit status is the maxi muminvocation exit
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5076

st at us.

5077 .s

5078
5079
5080

p
Wth the \fB-v\fR option,
\ f Bnhence\ f R command described in this section.
\fBcommand\fR to act |ike \fBwhence -v\fR

\fBcormmand\fR i s equivalent to the built-in
The \fB-WfR option causes

5081 . RE

5083
5084

.sp
.ne 2

5085 . na

5086
5087
5088
5089
5090
5091
5092
5093

5095
5096

\fB\fB+continue\fR\fB[\fRfINfRfB\fRfR
.ad

.sp .6

. RS 4n

Resunmes the next iteration of the enclosing
\fBuntil\fR or \fBselect\fR loop. If \fIn\fR
\fIn\fRth enclosing | oop.

. RE

\fBfor\fR, \fBwhile\fR
is specified, then resume at the

.sp
.ne 2

5097 . na

5098
5099
5100
5101
5102
5103

\fB\fBdi sown\fR \fB[\fR fljob..
.ad

AfREBIVTRTR

"RS 4n
Causes the shell not to send a \fBHUP\fR signal to each specified \fljob\fR or
all active jobs if \fljob\fRis omtted, when a |ogin shell term nates.

5104 . RE

5106
5107
5108
5109
5110
5111
5112
5113
5114
5115
5116
5117

.sp
.ne 2

.na
\fB\fBecho\fR \fB[\fRflarg ..
.ad

.sp .6

. RS 4n

When the first \flarg\fR does not begin with a \fB-\fR and none of the
arguments contain a backslash (\fB\e\fR), prints each of its argunments
separated by a SPACE and termi nated by a NEWLINE. O herw se, the behavior of
\fBecho\fR is system dependent and \fBprint\fR or \fBprintf\fR described in
this section should be used. See \fBecho\fR(1) for usage and description.

AfREBIVfRfR

5118 . RE

5120
5121

.sp
.ne 2

5122 .n

5123

a
\fB\fB+eval \fR\fB[\fRflarg .. . \fRfB]\fRfR
d

5124 . a

5125
5126
5127
5128

.sp .6

. RS 4n

The argunents are read as input to the shell and the resulting commands are
execut ed.

5129 . RE

5131
5132

.sp
.ne 2

5133 . na

5134
5135

5136 . a

5137
5138
5139
5140
5141

\fB\fB+exec\fR [\fB-c\fR [\fB-a\fR \flname ...\fR
\fB[\fRflarg .. \fRfBJ\fRfR
d

.sp .6

.RS 4n

If \flarg\fR is specified, the command specified by the argunents is executed
in place of this shell w thout creating a new process. The \fB-c\fR option
causes the environment to be cleared before applying variable assignnents
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5142
5143
5144
5145
5146
5147
5148

associated with the exec invocation. The \fB-a\fR option causes \flnane\fR
rather than the first \flarg\fR, to becone \fBargv[O]\fR for the new process.
I nput and output argunents can appear and affect the current process. |f
\flarg\fR is not specified, the effect of this command is to m)dlfy file
descriptors as prescribed by the input/output redirection |ist. this case,
any file descriptor nunbers greater than \fB2\fR that are opened WI th this
nechani sm are cl osed when invoki ng anot her program

5149 . RE

5151
5152
5153
5154

.sp
.ne 2

.na
\fB\fB+exi t\fTR\fB[\fRfINfRfBJ\fRfR
d

5155 . a

5156
5157
5158
5159
5160
5161
5162

.sp .6

. RS 4n

Causes the shell to exit with the exit status specified by \fIn\fR The val ue
is the least significant 8 bits of the specified status. If \fINNfRis onmtted,
then the exit status is that of the last command executed. An end-of-file also
causes the shell to exit except for a shell which has the \fBignoreeof\fR
option turned on. See \fBset\fR

5163 . RE

5165
5166
5167
5168
5169
5170
5171
5172
5173
5174
5175
5176
5177

.sp

.ne 2

.na

\ f B\ f B++export\f fB[\ B-p\ f R f B]
\fB[\fR fl nane\ f [: Ival ue\ f R\
.ad

.sp .6

.RS 4n

If \flname\fR is not specified, the names and val ues of each variable with the
export attribute are printed with the values quoted in a manner that allows
themto be re-entered. The \fB-p\fR option causes the word export to be
inserted before each one. Oherwi se, the specified \flname\fRs are marked for
automatic export to the environnent of subsequently-executed conmmands.

R

\f
fB]] ...\fRfR

5178 . RE

5180
5181
5182
5183
5184
5185
5186
5187

.sp
.ne 2

.na
\fB\fBfalse\fRfR

.ad

.sp .6

. RS 4n

Does nothing, and exits \fBI\fR Used with \fBuntil\fR for infinite |oops.

5188 . RE

5190
5191

.sp
.ne 2

5192 .na

5193

\EB\fBfg\fR\fB[\fRfljob ...\fRfB]\fRfR
d

5194 . al

5195
5196
5197
5198
5199
5200

.Sp .6

.RS 4n

This command is only on systens that support job control. Each \fljob\fR
specified is brought to the foreground and waited for in the specified order.

G herwise, the current job is brought into the foreground. See \fBJobs\fR for a
description of the format of \fljob\fR

5201 . RE

5203
5204
5205
5206

.sp
.ne 2

. ha
\fB\fBget conf\fR \fB[\fR flname\fR \fB[\fR I pat hnane\ f R fB] ]\ f R R
d

5207 . al
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5208 .sp .6

5209 . RS 4n

5210 Prints the current value of the configuration paraneter specified by

5211 \flnane\fR The configuration paranmeters are defined by the | EEE POSI X 1003. 1
5212 and | EEE PCSI X 1003. 2 standards. See \fBpathconf\fR(2) and \fBsysconf\fR(3C).

5213 .s

5214
5215
5216
5217

p
The \flpathname\fR argunent is required for parameters whose val ue depends on
the location in the file system If no argunents are specified, \fBgetconf\fR
prints the nanes and val ues of the current configuration paraneters. The
pathname \fB/\fR is used for each of the paraneters that requires

5218 \f |l pat hnane\ fR

5219 . RE

5221 .sp

5222 .ne 2

5223 .na

5224 \fB\fBgetopts\fR\fB[\fR\fB-a\fR \flnane\fRfB]\fR \floptstring\fR \flvname\fR
5225 \fB[\fRflarg .. . \fRfBJ\fRfR

5226 . ad

5227 .sp .6

5228 . RS 4n

5229 Checks \flarg\fR for legal options. If \flarg\fRis omtted, the positional
5230 paraneters are used. An option argunent begins with a \fB+H\fRor a \fB-\fR An
5231 option that does not begin with \fB#\fR or \fB-\fR or the argument \fB--\fR

5232
5233
5234
5235
5236
5237
5238
5239
5240
5241
5242
5243
5244
5245
5246
5247
5248
5249

ends the options. Options beginning with \fB+\fR are only recogni zed when
\floptstring\fR begins with a \fB+\fR \floptstring\fR contains the letters
that \fBgetopts\fR recognizes. If a letter Is followed by a \fB:\fR, that
option is expected to have an argunent. The options can be separated fromthe
argunent by bl anks. The option \fB-?\fRcauses \fBgetopts\fR to generate a usage
nessage on standard error. The \fB-a\fR option can be used to specify the name
to use for the usage nmessage, which defaults to $0. \fBgetopts\fR places the
next option letter it finds inside variable \flvnane\fR each tinme it is
invoked. The option letter is prepended with a \fB+\fR when \flarg\fR begins
with a \fB*\fR The index of the next \flarg\fRis stored in \fBOPTIND\fR The
option argurment, if any, gets stored in \fBOPTARGfR A leading : in
\floptstring\fR causes \fBgetopts\fR to store the letter of an invalid option
in \fBOPTARG fR, and to set \flvname\fR to \fB?\fR for an unknown option and
to: when a required option argunent is missing. Oherw se, \fBgetopts\fR prints
an error nmessage. The exit status is \fBnon-zero\fR when there are no nore
options. There is no way to specify any of the options \fB:\fR \fBHfR
\fB-\fR \fB?2A\fR \fB[\fR and \fB]\fR The option \fB#\ fR can only be
specified as the first option.

5250 . RE

5252 .
5253 .
5254 .

5255
5256

5257 .
5258 .

fB[\fRfB-nIr\fRfB]\fR

P

5259 . na

5260

5261 .
5262 .

5263
5264
5265
5266
5267
5268
5269
5270
5271
5272
5273

.nha
\ f B\ f Bhi st \
\ f I conmand\
.ad

.sp .6

. RS 4n

In the first form a range of commands from\flfirst\fRto \fllast\fRis

sel ected fromthe |ast \fBH STSI ZE\fR cormands that were typed at the termnal.
The argunents \flfirst\fR and \fllast\fR can be specified as a nunber or as a
string. A string is used to locate the npst recent conmand starting with the
specified string. A negative nunber is used as an offset to the current command

fR\fB-s\fR\fB[\fR\flold\fRfB=\fRflnewfR\fB] [\fR
fRfBJ\fRfR
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5274 nunber. If the -1 option is selected, the conmands are |isted on standard
5275 output. Otherw se, the editor program\flename\fR is invoked on a file

5276 containing these keyboard commands. |f \flenane\fR is not supplied, then the
5277 value of the variable \fBH STEDIT\fR is used. If \fBH STEDIT\fR is not set,
5278 then \fBFCEDI T\fR (default \fB/bin/ed\fR) is used as the editor. Wen editing
5279 is conplete, the edited conmand(s) is executed if the changes have been saved.
5280 If \fllast\fRis not specified, then it is set to \fifirst\fR If \flfirst\fR
5281 is not specified, the default is the previous command for editing and \fB-16\fR
5282 for listing. The option \fB-r\fR reverses the order of the commands and the
5283 option \fB-n\fR suppresses conmand nunbers when listing. In the second form
5284 \flcommand\fR is interpreted as \flfirst\fR described in this section and
5285 defaults to the last conmand executed. The resulting command is executed after
5286 the optional substitution \flold\fRfB=\fRflnewfR is perforned.

5287 . RE

5289 .sp

5290 ne 2

5291

5292 \fB\fBj obs\fR\fB-Inp\fR\fB[\fRfljob .. .\fRfBJ\fRfR

5293 . ad

5294 .sp .6

5295 . RS 4n

5206 Lists information about each specified job, or all active jobs if \fljob\fRis
5297 omtted. The \fB-I1\fR option lists process ids in addition to the nornal

5298 information. The \fB-n\fR option only displays jobs that have stopped or exited
5299 since last notified. The \fB-p\fR option causes only the process group to be
5300 listed. See \fBJobs\fR for a description of the format of \fljob\fR

5301 . RE

5303 .sp

5304 .ne 2

5305 . na

5306 \fB\fBkil I\fR\fB[\fRfB-s\fR \flsignane\fRfBJ\fR \fljob ... \fRfR

5307 . ad

5308 . br

5309 . na

5310 \fB\fBki l I\fR\fB[\fRfB-n"\fR\flsignumfRfBJ\fR\fljob ...\fRfR

5311 . ad

5312 . br

5313 . na

5314 \fB\fBkil I\fR\fB-I\fR\fB[\fRflsig ...\fRfBJ\fRfR

5315 . al

5316 .sp .6

5317 . RS 4n

5318 Sends either the \fBTERMfR (term nate) signal or the specified signal to the
5319 specified jobs or processes. Signals are either specified by nunber with the
5320 \fB-n\fR option or by nane with the \fB-s\fR option (as specified in

5321 \fB<signal .h\fR> stripped of the prefix ‘\fBSIGfR with the exception that
5322 \fBSIGCLD\fR i s naned \fBCHLD\fR). For backward conpatibility, the \fBn\fR and
5323 \fBs\fR can be omtted and the nunmber or nane placed i mediately after the
5324 \fB-\fR |f the signal being sent is \fBTERMfR (term nate) or \fBHUP\fR (hang
5325 up), then the job or process is sent a \fBCONT\fR (continue) signal if it is
5326 s topped. The argunent \fljob\fR can be the process id of a process that is not
5327 a nenber of one of the active jobs. See \fBJobs\fR for a description of the
5328 format of \fljob\fR In the third form \fBkill -I\fR if \flsig\fRis not
5329 specified, the signal nanes are listed. Gtherwi se, for each \flsig\fR that is a
5330 nane, the corresponding signal nunber is listed. For each \flsig\fR that is a
5331 nunber, the signal name corresponding to the |east significant 8 bits of

5332 \flsig\fRis listed.

5333 . RE

5335 .sp

5336 .ne 2

5337 .na

5338 \fB\fBlet\fR\fB[\fRflarg .. .\fRfBJ\fRfR

5339

.ad
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5340
5341
5342
5343
5344
5345

.sp .6

. RS 4n

Each \flarg\fR is a separate arithnetic expression to be evaluated. See the
\fBArithmetic Evaluation\fR section of this nanual page for a description of
arithmetic expression evaluation. The exit status is \fBO\fR if the val ue of
the last expression is \fBnon-zero\fR and \fB1\fR otherw se.

5346 . RE

5348
5349

.sp
.ne 2

5350 . na

5351

\fB\fB+tnewgrp\fR \fB[\fR flarg .. . \fRfBJ\fRfR
d

5352 . al

5353
5354
5355

.sp .6
. RS 4n
Equi val ent to \fBexec\fR \fB/bin/newgrp\fR \flarg ...\fR

5356 . RE

5358
5359
5360
5361
5362
5363
5364
5365
5366
5367
5368
5369
5370
5371
5372

.sp
.ne 2

.na
\fB\fBprint\ f [\fB-Renprs\fR] \f [\ R\f
\flformat\fR\fB] [\fR\flarg ...\fRfB]\
.ad

.sp .6

RS 4n

Wth no options or with option \fB-\fR or \fB--\fR each \flarg\
on standard output. The \fB-f\fR option causes the argunents to
described by \fBprintf\fR In this case, any \fBe\fR \fBn\fR \
\fBR\fR options are ignored. Otherwi se, unless the \fB-RfR or \
speci fied, the follow ng escape conventions are applied:

.sp

.ne 2

B-uMfR \flunit\fRfB] [\fR\fB-f\fR
fRfR

5373 .na

5374
5375
5376
5377

\fB\fBlea\fRfR

.ad

. RS 8n

Alert character (\fBASCII\fR 07)

5378 . RE

5380
5381

.sp
.ne 2

5382 .na

5383

\fB\fBleb\fRfR

5384 . al

5385
5386

.RS 8n
Backspace character (\fBASCII\fR 010)

5387 . RE

5389
5390
5391
5392
5393
5394
5395

.sp
.ne 2

.na
\fB\fBlec\fRfR

.ad

.RS 8n

Causes print to end wi thout processing nore argunents and not adding a NEW.I NE

5396 . RE

5398
5399

.sp
.ne 2

5400 . na

5401
5402
5403
5404

\fB\fBlef\fRfR

.ad

.RS 8n

Form feed character (\fBASCII\fR 014)

5405 . RE
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5407
5408
5409
5410
5411
5412
5413
5414

5416
5417
5418
5419
5420
5421
5422
5423

5425
5426
5427
5428
5429
5430
5431
5432

5434
5435
5436
5437
5438
5439
5440

.sp
.ne 2

. na

\fB\fBlen\fRfR

. ad

.RS 8n

NEWLI NE character (\fBASCII\fR 012)
.RE

.sp
.ne 2

.na
\fB\fBler\fRfR

.ad

. RS 8n

RETURN character (\fBASCHI\fR 015)
. RE

.sp
.ne 2

.na
\fB\fBlet\fRfR

.ad

. RS 8n

TAB character (\fBASCII\fR 011)
. RE

.sp
.ne 2
. nha
\fB\fBlev\fRfR

. al
.RS 8n
Vertical TAB character (\fBASC I\fR 013)

5441 . RE

5443
5444
5445
5446
5447
5448
5449
5450

5452
5453
5454
5455
5456
5457
5458
5459

5461
5462
5463
5464
5465
5466
5467
5468

5470
5471

.sp
.ne 2

.na
\fB\fBleE\fR fR

.ad

. RS 8n

Escape character (\fBASCII\fR 033)
.RE

.sp
.ne 2

. na
\fB\fBle\e\fRfR

.ad

.RS 8n

Backsl ash character \fB\e\fR
. RE

.sp
.ne 2

.na
\fB\fBleO\fRfIX\fRfR

.ad

. RS 8n

Character defined by the 1, 2, or 3-digit octal string specified by \fIx\fR
.RE

The \fB-R fR option prints all subsequent argunments and options other than
\fB-n\fR The \fB-e\fR causes the escape conventions to be applied This is the
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5472
5473
5474
5475
5476
5477
5478
5479

5481
5482
5483
5484
5485
5486
5487
5488
5489
5490
5491
5492
5493
5494
5495
5496
5497
5498
5499
5500
5501
5502
5503
5504
5505
5506
5507
5508
5509
5510
5511
5512
5513
5514
5515
5516
5517
5518

5520
5521
5522
5523
5524
5525
5526
5527
5528
5529
5530
5531
5532

5534
5535
5536
5537

default behavior. It reverses the effect of an earlier \fB-r\fR The \fB-p\fR
option causes the argunents to be witten onto the pipe of the process spawned
with \fB|&fR instead of standard output. The \fB-s\fR option causes the
argunents to be witten onto the history file instead of standard output. The
\fB-u\fR option can be used to specify a one digit file descriptor unit nunber
\flunit\fR on which the output is placed. The default is \fBI\fR If the option
\fB-n\fR is used, no NEW.INE is added to the output.

. RE

.sp
.ne 2

.na
\fB\fBprintf\fR\flformat\fRfB[\fRflarg .. . \fRfBJ\fRfR
.ad

.sp .6

. RS 4n

The argunments \flarg\fR are printed on standard output in accordance with the
\fBANSI-CQ\fR formatting rul es associated with the format string \flformat\fR
If the nunber of arguments exceeds the nunber of format specifications, the
format string is reused to format remaining argunments. The followi ng extensions
can also be used: A\fB%\fR format can be used instead of \fB¥%\fR to cause
escape sequences in the corresponding \flarg\fR to be expanded as described in
\fBprint\fR A \fB¥\fR option causes each of the argunments to be treated as
vari abl e nanes and the binary value of the variables is printed. This is nost
useful for variables with an attribute of b. A\fB®%AfR format can be used
instead of \fB¥%\fR to cause characters in \flarg\fR that are special in
\fBHTML\fR and \fBXML\fR to be output as their entity nane. A \fB%W\fR format
can be used instead of \fB¥%\fR to cause \flarg\fR to be interpreted as an
extended regul ar expression and be printed as a shell pattern. A\fBMRfR
format can be used instead of \fB¥%\fR to cause \flarg\fR to be interpreted as
a shell pattern and to be printed as an extended regular expression. A\fB%\fR
format can be used instead of \fB%fRs to cause the resulting string to be
uoted in a manner than can be input again to the shell. A
\fB¥\fRfldate-format\fRfB) T\fR fornat can be use to treat an argunent as a
date/time string and to format the date/time according to the \fldate-format\fR
as defined for the \fBdate\fR(1) command. A \fBW\fR format outputs a byte
whose value is 0. The precision field of the % fornat can be followed by a .
and the output base. In this case, the \fB#\fR flag character causes
\fBbase\fRfI# fR to be prepended. The \fB#\fR flag when used with the \fBd\fR
speci fier wi thout an output base, causes the output to be displayed in
thousands units with one of the suffixes \fBK\fR\fBMfR \fBGfR \fBT\fR
\fBPAAfR\fBE\fR to indicate the unit. The \fB#\fR flag when used with the i
speci fier causes the output to be displayed in \fB1024\fR with one of the
suffixes \fBKI\fR\fBM\fR\fBG\fR\fBTi\fR\fBPi\fR\fBEi\fR to indicate the
unit. The \fB=\fR flag has been added to center the output within the specified
field width

. RE

.sp
.ne 2

. ha
\fB\fBpwd\fR [\fB-LP\f R\ fR
.ad

.sp .6

.RS 4n

Qutputs the value of the current working directory. The \fB-L\fR option is the
default. It prints the logical nane of the current directory. If the \fB-P\fR
option is specified, all synmbolic links are resolved fromthe name. The |ast
instance of \fB-L\fR or \fB-P\fR on the conmand |ine determines which nethod is
used.

. RE

.sp
.ne 2

. ha
\fB\fBread\fR\fB[\fRfB-Aprs\fRfB] [\fRfB-d\fR\fldelimMfRfB] [\fR\fB-n\fR
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5538 \fIN\fRfB] [[\fR\fB-NfR\fINMfRTB] [[\fRfB-t\fR\fltineout\fRfB]

5539 [\fRfB-u\fR\flunit\fRfB] [\fRflvnane\fRfB2\fRflprompt\fRfB] [\fR

5540 \flvname ... \fR\fB]\fRfR

5541 . ad

5542 .sp .6

5543 . RS 4n

5544 The shel | input mechanism One line is read and is broken up into fields using
5545 the characters in |IFS as separators. The escape character, \fB\e\fR is used to
5546 renove any special neaning for the next character and for |ine continuation.
5547 The \fB-d\fR option causes the read to continue to the first character of

5548 \fldelimfR rather than \fBNEW.INE\fR The \fB-n\fR opti on causes at nost

5549 \fIn\fR bytes to read rather a full line but returns when reading froma slow
5550 device as soon as any characters have been read. The \fB-N\fR option causes
5551 exactly \fIn\fR to be read unless an end-of-file has been encountered or the
5552 read tines out because of the \fB-t\fR option. In raw node, \fB—r\fR t he
5553 \fB\e\fR character is not treated specially. The first fieldis assigned to the
5554 first \flvnane\fR the second field to the second \flvname\fR, etc., with
5555 | eftover fields assigned to the last \flvname\fR Wen \flvnanme\fR has the
5556 binary attribute and \fB-n\fR or \fB-N\fR is specified, the bytes that are read
5557 are stored directly into the variable. If the -v is specified, then the val ue
5558 of the first \flvnane\fR is used as a default value when reading froma

5559 terminal device. The \fB-AfR option causes the variable \flvnane\fR to be
5560 unset and each field that is read to be stored in successive elenents of the
5561 indexed array \flvnane\fR The \fB-p\fR option causes the input line to be
5562 taken fromthe input pipe of a process spawned by the shell using \fB|&fR If
5563 the \fB-s\fR option is present, the input is saved as a command in the history
5564 file. The option \fB-u\fR can be used to specify a one digit file descriptor
5565 unit \flunit\fR to read from The file descriptor can be opened with the

5566 \fBexec\fR special built-in command. The default value of unit \fINn\fRis
5567 \fBO\fR The option \fB-t\fR is used to specify a tine out in seconds when
5568 reading froma ternminal or pipe. If \flvname\fR is omtted, then REPLY is used
5569 as the default \flvnane\fR An end-of-file with the \fB-p\fR option causes
5570 cl eanup for this process so that another can be spawned. |f the first argument
5571 contains a \fB?\fR, the renminder of this word is used as a pronpt on standard
5572 error when the shell is interactive. The exit status is \fBO\fR unless an
5573 end-of-file is encountered or read has tinmed out.

5574 . RE

5576 .sp

5577 .ne 2

5578 .na

5579 \ f B\ f B++r eadonl y\ f B[\ fR\f B- p\ fR\fB] [\ R

5580 \flvnane\fR\fB[=\f value\fRfB]] ...\fRfR

5581 . ad

5582 .sp .6

5583 . RS 4n

5584 If \flvnane\fR is not specified, the names and val ues of each variable with the
5585 read-only attribute is printed with the values quoted in a manner that allows
5586 themto be input again. The \fB-p\fR option causes the word \fBreadonly\fR to
5587 be inserted before each one. Qtherw se, the specified \flvname\fRs are narked
5588 \fBreadonl y\fR and these names cannot be changed by subsequent assignnent.
5589 . RE

5591 .sp

5592 .ne 2

5593 . na

5594 \fB\fB+return\fR\fB[\fRfINfRfB\fRfR

5595 . ad

5596 .sp .6

5597 . RS 4n

5598 Causes a shell function or script to return to the invoking script with the
5599 exit status specified by \fIn\fR The value is the |least significant 8 bits of
5600 the specified status. If \fBn\fRis onmtted, then the return status is that of
5601 the |ast commmnd executed. If return is invoked while not in a function or a
5602 script, then it behaves the sanme as exit.

5603 . RE
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5605
5606
5607
5608
5609
5610
5611

.sp
.ne 2

.na
\fB\fB+set [ \(+-BCGabefhkmopr st x]
\(+-AfR \flvnane\fRfB]\fR [ R f
.ad

.Sp .6

option\fR\fB] ] ... [

5612 . RS 4n

5613
5614
5615
5616
5617
5618
5619
5620
5621

The \fBset\fR conmand supports the follow ng options:

.sp
.ne 2

.na
\fB\fB-a\fRfR

.ad

.sp .6

.RS 4n

Al'l subsequent variables that are defined are automatically exported.

5622 . RE

5624
5625

.sp
.ne 2

5626 .na

5627

\fB\fB-AfRfR
d

5628 . al

5629
5630
5631
5632
5633

.sp .6

.RS 4n

Array assignnent.
fromthe \flarg\fR list.
unset first.

Unset the variable \flvnane\fR and assign val ues sequentially
If \fB+AlfR is used, the variable \flvnane\fR is not

5634 . RE

5636
5637

.sp
.ne 2

5638 . na

5639

\fB\fB-b\fRfR
d

5640 . al

5641
5642
5643
5644

.sp .6

. RS 4n

Prints job conpletion nmessages as soon as a background job changes state rather
than waiting for the next pronpt.

5645 . RE

5647
5648

.sp
.ne 2

5649 . na

5650
5651
5652
5653
5654

\fB\fB-B\fRfR
.ad

_RS 4n

Enabl e brace pattern field generation. This is the default behavior.

5655 . RE

5657
5658
5659
5660
5661
5662
5663
5664
5665
5666

.sp
.ne 2

.nha
\fB\fB-QAfRfR

.ad

.sp .6

. RS 4n

Prevents redirection (\fB>\fR) fromtruncating existing files. Files that are
created are opened with the \fBO EXCL\fR nbpde. Requires \fB>\fR to truncate a
file when turned on.

5667 . RE

5669

.sp



new usr/src/ man/ manl/ ksh93. 1

5670
5671
5672
5673
5674
5675
5676
5677

.ne 2

. na
\fB\fB-e\fRfR

.ad

.sp .6

.RS 4n

If a command has a \fBnon-zero\fR exit status, execute the \fBERRfR trap, if
set, and exit. This node is disabled while reading profiles.

5678 . RE

5680
5681
5682
5683
5684
5685
5686
5687

.sp
.ne 2

.na
\fB\fB-fA\fRfR

.ad

.sp .6

.RS 4n

Di sables file name generation.

5688 . RE

5690
5691
5692
5693
5694
5695
5696
5697
5698
5699

.sp
.ne 2

. na
\fB\fB-GfRfR
.ad

.sp .6

.RS 4n

Causes the pattern \fB**\fR by itself to match files and zero or nore
directories and subdirectories when used for file name generation. |If followed
by a \fB/\fR only directories and subdirectories are matched.

5700 . RE

5702
5703
5704
5705
5706
5707
5708
5709
5710

5712
5713
5714
5715
5716
5717
5718
5719
5720
5721

5723
5724
5725
5726
5727
5728
5729
5730
5731
5732
5733

.sp
.ne 2

. na
\fB\fB-h\fR fR
.ad

.sp .6

.RS 4n

Each command becones a tracked alias when first encountered.
. RE

.sp
.ne 2

.na
\fB\fB-K\fRfR

.ad

.sp .6

. RS 4n

Obsol ete. Al variable assignnent argunments are placed in the environnent for a
conmand, not just those that precede the command nare.

. RE

.sp
.ne 2

.nha
\fB\fB-mMfRfR

.ad

.sp .6

.RS 4n

Background jobs run in a separate process group and a line prints upon

conpl etion. The exit status of background jobs is reported in a conpletion
nessage. On systens with job control, this option is turned on autonatically
for interactive shells.

5734 . RE
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5736
5737
5738
5739
5740
5741
5742
5743
5744
5745

5747
5748
5749
5750
5751
5752
5753
5754
5755
5756
5757
5758
5759
5760
5761
5762
5763
5764
5765
5766
5767
5768

5770
5771
5772
5773
5774
5775
5776
5777
5778

5780
5781

5782

5783
5784
5785
5786
5787
5788

5790
5791

5792

5793
5794
5795
5796
5797

.sp
.ne 2

.na
\fB\fB-n\fRfR
.ad

.sp .6

. RS 4n

Read conmands and check them for syntax errors, but do not execute them
Ignored for interactive shells.

. RE

.sp
.ne 2

.na
\fB\fB-o\fRfR

.ad

.sp .6

.RS 4n

If no option nanme is supplied, the list of options and their current settings
are witten to standard output. Wen invoked with a \fB+\fR, the options are
witten in a format that can be input again to the shell to restore the
settings. This option can be repeated to enable or disable nultiple options.

.Sp
The foll owi ng argunent can be one of the follow ng option nanes:

.sp
.ne 2

.na
\fB\fBall export\fRfR
.ad

.sp .6

.RS 4n

Sanme as \fB-a\fR
. RE

.sp
.ne 2

.na
\fB\fBbgnice\fRfR
ad

'sp .6

. RS 4n

Al'l background jobs are run at a lower priority. This is the default node.
. RE

.sp
.ne 2

na
\ f B\ f Bbr aceexpand\ f R f R
.ad

.sp .6

. RS 4n

Sanme as \fB-\fRB.
. RE

.sp
.ne 2

na
\fB\fBemacs\f R fR

.ad

.sp .6

. RS 4n

Puts you in an \fBemacs\fR style inline editor for command entry.

5798 . RE

5800
5801

.sp
.ne 2
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5802
5803
5804
5805
5806
5807

na
\fB\fBerrexi t\fRfR
.ad

.sp .6

.RS 4n

Sanme as \fB-e\fR

5808 . RE

5810
5811
5812
5813
5814
5815
5816
5817
5818

5820
5821
5822
5823

5824

5825
5826
5827
5828

5830
5831

5832

5833
5834
5835
5836
5837

5838

5840
5841
5842
5843

5844

5845
5846
5847

5848

5850
5851
5852
5853

5854

5855
5856
5857
5858

5859

5861
5862
5863
5864
5865
5866
5867

.sp
.ne 2

.na
\fB\fBgl obstar\fR fR
.ad

.sp .6

. RS 4n

Sane as \fB-GfR
. RE

.sp
.ne 2

.na
\fB\fBgmacs\f R f R
ad

.sp .6

.RS 4n

Puts you in a \fBgmacs\fR style inline editor for conmand entry.
. RE

.sp
.ne 2

na
\ f B\ f Bi gnoreeof \fRfR
.ad

.sp .6

.RS 4n

The shell does not exit on end-of-file. The command \fBexit\fR nust be used.
RE

.sp
.ne 2

.na
\fB\f Bkeyword\f R f R
ad

.sp .6

. RS 4n

Sane as \fB-k\fR
RE

.sp
.ne 2

. ha
\fB\fBnarkdirs\fR fR
ad

.Sp .6

.RS 4n

Al directory nanes resulting fromfile name generation have a trailing /
appended.

RE

.sp
.ne 2

. na
\fB\fBnonitor\fRfR
.ad

.sp .6

. RS 4n
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5868
5869

5871
5872
5873
5874
5875
5876
5877
5878
5879
5880

5882
5883
5884
5885
5886
5887
5888
5889
5890

5892
5893

5894

5895
5896
5897
5898
5899
5900

5902
5903
5904
5905
5906
5907
5908
5909
5910

5912
5913
5914
5915
5916
5917
5918
5919
5920

5922
5923
5924
5925
5926
5927
5928
5929
5930

5932
5933

Sane as \fB-mMfR
.RE

.sp
.ne 2

.na
\fB\fBnul tiline\fRfR

.ad

.sp .6

. RS 4n

The built-in editors use multiple lines on the screen for lines that are |onger
than the width of the screen. This might not work for all termnals.

.RE

.sp
.ne 2

. na
\ f B\ f Bhocl obber\f R fR
.ad

.sp .6

.RS 4n

Same as \fB-QfR

. RE

.sp
.ne 2

na
\ f B\ f Bhoexec\ fR fR
.ad

.sp .6

.RS 4n

Same as \fB-n\fR
. RE

.sp
.ne 2

.na
\fB\f Bnogl ob\f R f R
.ad

.sp .6

. RS 4n
Sane as \fB-f\fR
. RE

.sp
.ne 2

.nha

\fB\fBnol og\fR fR
.ad

.sp .6

. RS 4n
Do not save function definitions in the history file.
.RE

.sp
.ne 2

. na
\fB\fBnotify\fRfR
.ad

.sp .6

. RS 4n
Sane as \fB-b\fR
.RE

.sp
.ne 2

90
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5934
5935
5936
5937
5938
5939
5940

5942
5943

5944

5945
5946
5947
5948
5949
5950
5951
5952

5954
5955

5956

5957
5958
5959
5960
5961
5962

5964
5965
5966
5967
5968
5969
5970
5971
5972
5973
5974

5976
5977
5978
5979
5980
5981
5982
5983
5984

5986
5987

5988

5989
5990
5991
5992
5993
5994

5996
5997
5998
5999

. na
\ f B\ f Bhounset\f R f R
.ad

.sp .6

.RS 4n

Sanme as \fB-u\fR

. RE

.sp
.ne 2

na
\fB\fBpi pefai \fRfR
.ad

.sp .6

. RS 4n

A pi peline does not conplete until all conponents of the pipeline have

conpl eted, and the return value is the value of the |last \fBnon-zero\fR command
to fail or zero if no command has fail ed.

. RE

.sp
.ne 2

na
\fB\fBprivileged\fRfR
.ad

.sp .6

.RS 4n

Sane as \fB-p\fR
.RE

.sp
.ne 2

.na
\f B\ f Bshowre\ f R f R

.ad

.sp .6

. RS 4n

When enabl ed, sinple commands or pipelines preceded by a a semcolon (\fB;\fR)
is displayed as if the \fBxtrace\fR option were enabled but is not executed.
O herw se, the leading \fB;\fR is ignored.

. RE

.sp
.ne 2

. na
\fB\fBtrackal I\fRfR
.ad

.sp .6

. RS 4n

Sane as \fB-h\fR

. RE

.sp

.ne 2

na

\f B\ f Bver bose\f R fR
.ad

.Sp .6

.RS 4n
Sanme as \fB-v\fR
. RE

.sp
.ne 2

. ha
\fB\fBvi\fRfR
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6000
6001
6002
6003
6004
6005

6007
6008

6009

6010
6011
6012
6013
6014

.ad

.sp .6

. RS 4n

Puts you in insert node of a \fBvil\fR style inline editor until you hit the
escape character 033. This puts you in control npde. A return sends the line.
. RE

.sp
.ne 2

na
\fB\fBviram fRfR

.ad

.sp .6

.RS 4

Each character is processed as it is typed in \fBvi\fR node.

6015 . RE

6017
6018
6019
6020
6021
6022
6023
6024
6025
6026
6027

6029

6031
6032
6033
6034
6035
6036
6037
6038
6039
6040
6041
6042
6043

6045
6046
6047
6048
6049
6050
6051
6052
6053

6055
6056
6057
6058
6059
6060
6061
6062
6063

6065

.sp
.ne 2

. na
\fB\fBxtrace\fRfR
.ad

.sp .6

.RS 4n

Same as \fB-x\fR

.sp

If no option nanme is supplied, the current options settings are printed.
.RE

.RE

.sp
.ne 2

.na
\fB\fB-p\fRfR
ad

.sp .6

.RS 4n

Di sabl es processing of the \fB$SHOVE/ .profile\fR file and uses the file
\fB/etc/suid_profile\fR instead of the \fBENNfR file. This node is on whenever
the effective \fBuid\fR (\fBgid\fR) is not equal to the real \fBuid\fR
(\fBgid\fR). Turning this off causes the effective \fBuid\fR and \fBgid\fR to
be set to the real \fBuid\fR and \fBgi d\fR

. RE

.sp
.ne 2

. na
\fB\fB-r\fRfR
.ad

.sp .6

.RS 4n

Enabl es the restricted shell. This option cannot be unset once set.
. RE

.sp
.ne 2

.na
\fB\fB-s\fRfR

.ad

.sp .6

. RS 4n

Sort the positional paranmeters |exicographically.
. RE

.sp
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6066
6067
6068
6069
6070
6071
6072
6073

6075
6076
6077
6078
6079
6080
6081
6082
6083

6085
6086
6087
6088
6089
6090
6091
6092
6093

6095
6096
6097
6098
6099
6100
6101
6102
6103

6105
6106
6107
6108
6109
6110
6111
6112
6113
6114
6115

6117
6118
6119
6120
6121
6122
6123
6124

.ne 2

.na
\fB\fB-t\fRfR

.ad

.sp .6

. RS 4n

Obsol ete. Exit after reading and executing one command.
.RE

.sp
.ne 2

.na
\fB\fB-u\fRfR
.ad

.sp .6

. RS 4n

Treat \fBunset\fR paraneters as an error when substituting.
. RE

.sp
.ne 2

.nha
\fB\fB-VAIfRfR

.ad

.sp .6

. RS 4n

Print shell input lines as they are read.
.RE

.sp
.ne 2

.na
\fB\fB-x\fRfR
.ad

.sp .6

. RS 4n

Print commands and their arguments as they are executed.
. RE

.sp
.ne 2

.na
\fB\fB--\fRfR

.ad

.sp .6

.RS 4n

Do not change any of the options. This is useful in setting \fB$1\fR to a val ue
beginning wth \fB-\fR If no argunents follow this option then the positional
parameters are unset.

.RE

As an obsolete feature, if the first \flarg\fRis - then the \fB-x\fR and
\fB-vI\fR options are turned off and the next \flarg\fRis treated as the first
argunent. Using \fBH\fR rather than \fB-\fR causes these options to be turned
off. These options can al so be used upon invocation of the shell. The current
set of options can be found in \fB$-\fR Unless \fB-AfRis specified, the
remai ni ng argunents are positional paraneters and are assigned, in order, to
\fB$1 $2 \& ... \fR If no arguments are specified, then the names and val ues of
all variables are printed on the standard out put.

6125 . RE

6127
6128
6129
6130
6131

.sp
.ne 2

. na
\fB\fB+shi ft \fR\fB[\fRfINfRfB\fRfR
.ad
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6132 .sp .6

6133 . RS 4n

6134 The positional paraneters from\fBS\fRfIn\fRfB+1 ...\fR are renaned

6135 \fB$1 ...\fR the default \fIn\fRis \fB1\fR The paraneter \fIn\fR can be any
6136 arithnetic expression that evaluates to a non-negative nunber |ess than or
6137 equal to \fB$#\fR

6138 . RE

6140 .sp

6141 .ne 2

6142 . na

6143 \fB\fBsl eep\fR \ flseconds\fR fR

6144 . ad

6145 .sp .6

6146 . RS 4n

6147 Suspends execution for the nunmber of decimal seconds or fractions of a second
6148 specified by \flseconds\fR

6149 . RE

6151 .sp

6152 .ne 2

6153 . na

6154 \fB\fB+trap\fR\fB-p\fR\fB[\fR flaction\fRfB]\fR

6155 \fB[\fR flsig\fRfB] \fRfR

6156 . ad

6157 .sp .6

6158 . RS 4n

6159 The \fB-p\fR option causes the trap action associated with each trap as

6160 specified by the arguments to be printed with appropriate quoting. Oherw se,
6161 \flaction\fR is processed as if it were an argunment to \fBeval\fR when the
6162 shell receives signal(s) \flsig\fR Each \flsig\fR can be specified as a nunber
6163 or as the nane of the signal. Trap conmands are executed in order of signal

6164
6165
6166
6167
6168
6169
6170
6171
6172
6173
6174
6175
6176
6177
6178
6179
6180
6181

6183
6184
6185
6186
6187
6188
6189
6190
6191

6193
6194
6195
6196
6197

nunber. Any attenpt to set a trap on a signal that was ignored on entry to the
current shell is ineffective. If \flaction\fRis onmtted and the first
\flsig\fRis a nunber, or if \flaction\fRis \fB-\fR then the trap(s) for each
\flsig\fR are reset to their original values. If \flaction\fRis the null
string then this signal is ignored by the shell and by the commands it invokes.
If \flsig\fRis \fBERRfR then \flaction\fR is executed whenever a command has
a \fBnon-zero\fR exit status. If \flsig\fRis \fBDEBUGfR then \flaction\fRis
execut ed before each command. The variable \fB\ & sh. coomand\fR contains the
contents of the current command |ine when \flaction\fRis running. If \flsig\fR
is \fBO\fR or \fBEXIT\fR and the trap statement is executed inside the body of
a function defined with the \fBfunction\fR \flnanme\fR syntax, then the comrand
\flaction\fR is executed after the function conpletes. If \flsig\fRis \fBO\fR
or \fBEXIT\fR for a trap set outside any function then the command \flaction\fR
is executed on exit fromthe shell. If \fIsig\fRis \fBKEYBD\fR, then
\flaction\fR is executed whenever a key is read while in \fBemacs\fR
\fBgnacs\fR, or \fBvi\fR nmbde. The \fBtrap\fR command with no argunents prints
a list of commands associated with each signal nunber.

.RE

.sp
.ne 2

.na
\fB\fBtrue\fRfR

.ad

.sp .6

. RS 4n

Does nothing, and exits \fBO\fR Used with while for infinite | oops.
. RE

.sp
.ne 2

.nha
\fB\fB++t ypeset [\ (+-AHflabnprtux ] [ \(+EFLRZI[\fRfInN\fRfB] ] [\fR
\flvnane\fRfB[=\fR flvalue\fR\fB] J\fRfR
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6198
6199
6200
6201
6202
6203
6204
6205
6206
6207
6208
6209
6210
6211
6212
6213
6214
6215
6216
6217
6218
6219
6220
6221
6222
6223
6224

.ad

.sp .6

. RS 4n

Sets attributes and values for shell variables and functions. Wen invoked
inside a function defined with the \fBfunction\fR \flnanme\fR syntax, a new
instance of the variable \flvnane\fR is created, and the variable's value and
type are restored when the function conpl etes.

.sp
Using \fB+\fR rather than \fB-\fR causes these options to be turned off. If no
\flvnane\fR argunents are specified, a list of \flvname\fRs (and optionally the
\flvalue\fRs) of the variables is printed. Using \fB+t\fR rather than \fB-\fR
keeps the values frombeing printed.) The \fB-p\fR option causes \fBtypeset\fR
followed by the option letters to be printed before each name rather than the
nanmes of the options. If any option other than \fB-p\fR is specified, only
those vari abl es which have all of the specified options are printed. Oherw se,
the \fldvnama\fRs and \flattributes\fR of all variables that have attributes are
printed.

.sp
The following list of attributes can be specified:

.sp
.ne 2

.ha
\fB\fB-a\fRfR

.ad

.RS 6n

Declares \flvnane\fR to be an indexed array. This is optional unless except for
conpound vari abl e assi gnnents.

6225 . RE

6227
6228
6229
6230
6231
6232
6233
6234

.sp
.ne 2

.na
\fB\fB-AfRfR

.ad

. RS 6n

Decl ares \flvnane\fR to be an associative array. Sub-scripts are strings rather
than arithnetic expressions.

6235 . RE

6237
6238
6239
6240
6241
6242
6243
6244
6245
6246
6247
6248
6249
6250
6251

6253
6254
6255
6256
6257
6258
6259
6260
6261
6262

.sp
.ne 2

.na
\fB\fB-b\fRfR

.ad

. RS 6n

The variable can hold any nunmber of bytes of data. The data can be text or

bi nary. The value is represented by the \fBbase64\fR encoding of the data. If
\fB-Z\fR is also specified, the size in bytes of the data in the buffer is
determ ned by the size associated with the \fB-Z\fR |f the \fBbase64\fR string
assigned results in nore data, it is truncated. Otherwise, it is filled with
byt es whose value is zero. The \fBprintf\fR format \fB¥B\fR can be used to
output the actual data in this buffer instead of the \fBbase64\fR encodi ng of
the data.

. RE

.sp
.ne 2

.na
\fB\fB-EA\fRfR

.ad

. RS 6n

Decl ares \flvnane\fR to be a double precision floating point nunmber. If \fIn\fR
is \fBnon-zero\fR, it defines the number of significant figures that are used
when expanding \flvnane\fR O herw se, ten significant figures is used.

. RE
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6264
6265
6266
6267
6268
6269
6270
6271
6272
6273
6274
6275
6276
6277
6278
6279
6280
6281
6282

6284
6285
6286
6287
6288
6289
6290
6291
6292
6293
6294

6296
6297
6298
6299
6300
6301
6302

.sp
.ne 2

. na
\fg\fB-f\fR\fR

. al
. RS 6n

The nanes refer to function nanmes rather than variable names. No assignnents
can be made and the only other valid options are \fB-t\fR \fB-u\fR and
\fB-x.\fR The \fB-t\fR option turns on execution tracing for this function. The
\fB-u\fR option causes this function to be marked undefined. The \fBFPATH fR
variable is searched to find the function definition when the function is
referenced. |If no options other than \fB-f\fR is specified, then the function
definition is displayed on standard output. If \fB+f\fR is specified, then a
I'ine containing the function name followed by a shell comment containing the
I'ine nunber and path name of the file where this function was defined, if any,

i s displayed.

.sp
The \fB-i\fR attribute cannot be specified with \fB-f\fR

.RE

.sp

.ne 2

.nha

\fB\fB-F\fRfR

. al

. RS 6n

Declares \flvname\fR to be a double precision floating point nunmber. If \fIn\fR
is \fBnon-zero\fR, it defines the nunber of places after the decimal point that

are used when expanding \flvnane\fR O herwi se ten places after the deci nal
point is used.
. RE

.sp
.ne 2
. na
\fB\fB-HfR fR

. al
.RS 6n
This option provides UNI X to hostnanme file mappi ng on non- UNI X nachi nes.

6303 . RE

6305
6306
6307
6308
6309
6310
6311
6312
6313
6314
6315
6316
6317
6318

6320
6321
6322
6323
6324
6325
6326
6327
6328

.sp
.ne 2

.na
\fB\fB-i\fRfR

.ad

. RS 6n

Declares \flvname\fR to be represented internally as integer. The right hand
side of an assignnent is evaluated as an arithmetic expressi on when assigning
to an integer. If \fIn\fRis \fBnon-zero\fR, it defines the output arithnetic
base, otherw se the output base is ten.

.sp
The \fB-i\fR attribute cannot be specified along with \fB-RfR \fB-L\fR
\fB-2Z\fR, or \fB-f\fR

.RE

.sp
.ne 2

.na
\fB\fB-I\fRfR

.ad

. RS 6n

Al'l uppercase characters are converted to | owercase. The uppercase option,
\fB-u\fR, is turned off.

. RE
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6330
6331
6332
6333
6334
6335
6336
6337
6338
6339
6340
6341
6342
6343

6345
6346
6347
6348
6349
6350
6351
6352
6353
6354

6356
6357
6358
6359
6360
6361
6362
6363
6364
6365
6366
6367
6368

6370
6371
6372
6373
6374
6375
6376
6377
6378

6380
6381
6382
6383
6384
6385
6386
6387
6388

6390
6391
6392
6393
6394
6395

.sp
.ne 2

. na
\fg\fB-L\fR\fR

. al
. RS 6n

Left justify and renpve |eading bl anks from\flvalue\fR If \fIn\fRis
\fBnon-zero\fR, it defines the width of the field, otherwise it is determ ned
by the width of the value of first assignnent. Wen the variable is assigned
to, it is filled on the right with blanks or truncated, if necessary, to fit
into the field. The \fB-RfR option is turned off.

.sp
The \fB-i\fR attribute cannot be specified with \fB-L\fR
. RE

.sp
.ne 2

.nha
\fB\fB-n\fRfR

.ad

.RS 6n

Declares \flvnane\fR to be a reference to the variable whose name is defined by
the value of variable \flvname\fR This is usually used to reference a variabl e
inside a function whose nanme has been passed as an argunent.

.RE

.sp
.ne 2

.na
\fB\fB-RfRfR

.ad

. RS 6n

Right justify and fill with leading blanks. If \fIn\fRis \fBnon-zero\fR it
defines the width of the field, otherwise it is determned by the width of the
value of first assignment. The field is left filled with blanks or truncated
fromthe end if the variable is reassigned. The \fB-L\fR option is turned off.

.sp
The \fB-i\fR attribute cannot be specified with \fB-RfR
. RE

.sp
.ne 2

. ha
\fB\fB-r\fRfR

. al

.RS 6n

The specified \flvnane\fRs are marked read-only and these nanes cannot be
changed by subsequent assignnent.

.RE

.sp
.ne 2

. na

\fB\fB-t\fRfR

.ad

. RS 6n

Tags the variables. Tags are user definable and have no special neaning to the
shel | .

.RE

.sp
.ne 2

. na
\fB\fB-u\fRfR
.ad

. RS 6n
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6396
6397
6398

6400
6401
6402
6403
6404
6405
6406
6407
6408
6409

6411
6412
6413
6414
6415
6416
6417
6418
6419
6420
6421
6422
6423
6424

6426

6428
6429
6430
6431
6432
6433
6434
6435
6436
6437
6438
6439
6440
6441
6442
6443
6444
6445
6446
6447
6448
6449
6450

Al'l | owercase characters are converted to uppercase. The | owercase option,
\fB-1\fR, is turned off
. RE

.sp
.ne 2

. na
\fB\fB-xX\fRfR

. al
. RS 6n

The specified \flvnane\fRs are marked for automatic export to the environnent
of subsequently-executed commands. Vari abl es whose names contain a . cannot be
exported.

. RE

.sp
.ne 2

.nha
\fB\fB-Z\fRfR

.ad

.RS 6n

Right justify and fill with |leading zeros if the first non-blank character is a
digit and the \fB-L\fR option has not been set. Renove |eading zeros if the
\fB-L\fR option is also set. If \fInN\fRis \fBnon-zero\fR, it defines the width
of the field, otherwise it is determined by the width of the value of first
assi gnment .

.sp
The \fB-i\fR attribute cannot be specified with \fB-Z\fR
.RE

.RE

.sp
.ne 2

. na
\fB\fBulimt [\fR fB-HSacdf mpstv\fRfB] [\fR\fIlimt\fRfBJ\fRfR
.ad

.sp .6

.RS 4n

Set or display a resource linmt. Many systenms do not support one or nore of
these limts. The linmt for a specified resource is set when \fllimt\fRis
specified. The value of \fllimt\fR can be a nunber in the unit specified with
each resource, or the value unlimted. Wien nore than one resource is
specified, then the linmt nane and unit is printed before the val ue.

.sp
If no option is specified, \fB-f\fR is assuned.
.sp

The following are the available resource limts:
.sp

.ne 2

.na

\fB\fB-a\fRfR

. al
. RS 6n
Lists all of the current resource limts.

6451 . RE

6453
6454
6455
6456
6457
6458
6459
6460

.sp
.ne 2

.ha
\fB\fB-c\fRfR

.ad

.RS 6n

The nunber of 512-byte bl ocks on the size of core dunps.
.RE
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6462
6463
6464
6465
6466
6467
6468
6469

6471
6472
6473
6474
6475
6476
6477
6478
6479

6481
6482
6483
6484
6485
6486
6487
6488
6489
6490
6491
6492
6493
6494

6496
6497
6498
6499
6500
6501
6502
6503

6505
6506
6507
6508
6509
6510
6511

.sp
.ne 2

. na

\fB\fB-d\fRfR

.ad

. RS 6n

The nunber of Kbytes on the size of the data area.
.RE

.sp
.ne 2

.na
\fB\fB-fA\fRfR
.ad

. RS 6n

The nunber of 512-byte blocks on files that can be witten by the current
process or by child processes (files of any size can be read).

. RE

.sp
.ne 2

.na
\fB\fB-H\fRfR

.ad

.RS 6n

Specifies a hard limt for the specified resource.

.sp
A hard linmt cannot be increased once it is set.

.sp
If neither the \fB-H\fR nor \fB-S\fR option is spec
both. The current resource limt is printed when \f
this case, the soft limt is printed unless \fB-Hf
.RE

ied, the limt applies to
imt\fRis omtted. In
is specified.

if
Il
R

.sp
.ne 2

.na
\fB\fB-mMfRfR

.ad

. RS 6n

The nunber of Kbytes on the size of physical nenory.
.RE

.sp
.ne 2

.na
\fB\fB-n\fRfR

.ad

. RS 6n

The nunber of file descriptors plus 1.

6512 . RE

6514
6515
6516
6517
6518
6519
6520
6521

6523
6524
6525
6526
6527

.Sp
.ne 2

.na
\fB\fB-p\fRfR
.ad

. RS 6n
The nunber of 512-byte bl ocks for pipe buffering.
. RE

.sp
.ne 2

. na
\fB\fB-s\fRfR
.ad
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6528 . RS 6n
6529 The nunber of Kbytes on the size of the stack area.
6530 . RE

6532 .sp

6533 .ne 2

6534 . na

6535 \fB\fB-S\fRfR

6536 . al

6537 . RS 6n

6538 Specifies a soft limt for the specified resource.

6539 .sp

6540 A soft limt can be increased up to the value of the hard limt.
6541 .sp

6542 If neither the \fB-H\fR nor \fB-S\fR option is specif
6543 both. The current resource limt is printed when \fll
6544 this case, the soft limt is printed unless \fB-HfR
6545 . RE

it\fRis omtted. In

ed, the limt applies to
s specified.

6547 .sp

6548 .ne 2

6549 . na

6550 \fB\fB-t\fRfR

6551 . ad

6552 . RS 6n

6553 The nunber of CPU seconds to be used by each process.
6554 . RE

6556 .sp

6557 .ne 2

6558 . na

6559 \fB\fB-V\IfRfR

6560 . ad

6561 . RS 6n

6562 The nunber of Kbytes for virtual nenory.
6563 . RE

6565 . RE

6567 .sp

6568 .ne 2

6569 . na

6570 \fB\fBumask\fR \fB[\fRfB-S\fRfB]\fRfB[\fR flmask\fRfB]\fR fR
6571 . ad

6572 .sp .6

6573 . RS 4

6574 The user file-creation mask is set to \flmask\fR \flmask\fR can either be an

6575 octal nunber or a synbolic value as described in \fBchmd\fR(1).
6576 .sp

6577 If a synbolic value is specified, the new \fBumask\fR value is the conpl ement
6578 of the result of applying \flmask\fR to the conpl enent of the previous

6579 \fBumask\fR value. If \flmask\fR is omtted, the current value of the nmask is
6580 printed. The \fB-S\fR option causes the node to be printed as a synbolic val ue.

6581 Otherwise, the mask is printed in octal.
6582 .sp

6583 See \fBumask\fR(2)

6584 . RE

6586 .sp

6587 .ne 2

6588 . na

6589 \fB\fB+unalias\fR\fB[\fRfB-a\fRfBJ\fR \flname\fR fR

6590 . ad

6591 .sp .6

6592 . RS 4n

6593 The aliases specified by the list of \flname\fRs are renoved fromthe alias
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6594 list. The \fB-a\fR option causes all the aliases to be unset.

6595 . RE

6597 .sp

6598 .ne 2

6599 . na

6600 \fB\fB+unset\fR \fB[\fRfB-fnV\fRfB]\fR \flvnane\f R fR

6601 . ad

6602 .sp .6

6603 . RS 4n

6604 The vari abl es specified by the list of \flvname\fRs are unassigned, i.e., their
6605 values and attributes are erased. Read-only variables cannot be unset. If the
6606 \fB-f\fR option is set, then the names refer to function nanmes. If the \fB-v\fR
6607 option is set, then the nanes refer to variable names. The \fB-f\fR option
6608 overrides \fB-v\fR If \fB-n\fRis set and \flnane\fR is a nane reference, then
6609 \flnane\fR is unset rather than the variable that it references. The default is
6610 equivalent to \fB-vI\fR Unsetting \fBLINENOfR, \fBMAILCHECK\fR, \fBOPTARG fR
6611 \fBOPTIND\fR, \fBRANDOM fR, \fBSECONDS\fR, \fBTMOUT\fR, and \fB_\fR renoves
6612 their special neaning even if they are subsequently assigned to.

6613 . RE

6615 . sp

6616 .ne 2

6617 .na

6618 \fB\fBwai t\fR\fB[\fRfljob\fRfB]\fRfR

6619 . ad

6620 .sp .6

6621 . RS 4n

6622 Wait for the specified job and report its termination status. If \fljob\fRis
6623 not specified, then all currently active child processes are waited for. The
6624 exit status fromthis conmmand is that of the |last process waited for if

6625 \fljob\fR is specified; otherwise it is zero. See \fBJobs\fR for a description
6626 of the format of \fljob\fR

6627 . RE

6629 .sp

6630 .ne 2

6631 .na

6632 \fB\fBwhence\fR \fB[\fR fB-afpv\fRfB]\fR \flnane .. .\fRfR

6633 . ad

6634 .sp .6

6635 . RS 4n

6636 For each \flname\fR, indicate howit would be interpreted if used as a command
6637 nanme. The \fB-v\fR option produces a nore verbose report. The \fB-f\fR option
6638 skips the search for functions. The \fB-p\fR option does a path search for
6639 \flnane\fR even if name is an alias, a function, or a reserved word. The

6640 \fB-a\fR option is simlar to the -v option but causes all interpretations of
6641 the specified nane to be reported.

6642 . RE

6644 .SS "l nvocation"

6645 . sp

6646 . LP

6647 If the shell is invoked by \fBexec\fR(2), and the first character of argunent
6648 zero (\fB$O\fR) is \fB-\fR then the shell is assunmed to be a |ogin shell and
6649 commands are read from\fB/etc/profile\fR and then fromeither .\fBprofile\fR
6650 in the current directory or \fB$HOVE/ .profile\fR, if either file exists. Next,
6651 for interactive shells, commands are read first from\fB/etc/ksh.kshrc\fR and
6652 then fromthe file named by perform ng paraneter expansion, command

6653 substitution, and arithnmetic substitution on the value of the environnent

6654 variable \fBENNfR if the file exists. If the \fB-s\fR option is not present
6655 and \flarg\fR and a file by the name of \flarg\fR exists, then it reads and
6656 executes this script. Gherwise, if the first \flarg\fR does not contain a
6657 \fB/\fR, a path search is perfornmed on the first \flarg\fR to determi ne the
6658 nanme of the script to execute. The script \flarg\fR nust have execute

6659 perm ssion and any \fBsetuid\fR and \fBsetgi d\fR settings are ignored. If the
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6660
6661
6662
6663
6664
6665
6666
6667
6668
6669
6670
6671
6672
6673
6674

6675 .

6677
6678
6679
6680
6681
6682
6683
6684
6685
6686

6687 .

6689
6690
6691
6692
6693
6694
6695
6696
6697
6698
6699

script is not found on the path,
built-in command or function.

- Sp

LP

Conmands are then read as descri bed,
by the shell when it is invoked:

- Sp

.ne 2

\flarg\fR is processed as if it named a

and the follow ng options are interpreted

.na
\fB\fB-c\fRfR

.ad

. RS 15n

If the \fB-c\fR option is present, then commands are read fromthe first
\flarg\fR Any remaining argunments beconme positional paraneters starting at
\fBO\fR

RE

.sp
.ne 2

.na
\fB\fB-DIfRfR

.ad

. RS 15n

A list of all double quoted strings that are preceded by a \fB$\fR is printed
on standard output and the shell exits. This set of strings is subject to

| anguage transl ation when the locale is not C or PCSI X. No conmands are
execut ed.

RE

.sp
.ne 2

.na
\fB\fB-i\fRfR

.ad

. RS 15n

If the \fB-i\fR option is present or if the shell input and output are attached
to atermnal (as told by \fBtcgetattr\fR(3C), this shell is interactive. In
this case \fBTERMfR is ignored (so that \fBkill O\fR does not kill an
interactive shell) and \fBINTRfR is caught and ignored (so that wait is
interruptible). In all cases, \fBQU T\fR is ignored by the shell.

6700 . RE

6702
6703
6704
6705
6706
6707
6708
6709
6710

.sp
.ne 2

.na
\fB\fB-RfR \flfilenane\fRfR

.ad

. RS 15n

The \fB-RfR \flfilename\fR option is used to generate a cross reference
dat abase that can be used by a separate utility to find definitions and
references for variables and commands.

6711 . RE

6713
6714
6715
6716
6717
6718
6719

.sp
.ne 2

. na
\fB\fB-r\fRfR
.ad

. RS 15n

If the \fB-r\fR option is present, the shell is a restricted shell.

6720 . RE

6722
6723

.sp
.ne 2

6724 . na

6725

\fB\fB-s\fRfR
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6726
6727
6728
6729
6730
6731

6733
6734
6735
6736
6737
6738
6739
6740
6741
6742
6743
6744
6745
6746

6747
6748
6749

6750
6751
6752
6753
6754
6755
6756
6757
6758
6759
6760
6761
6762
6763
6764
6765

6766
6767

6768
6769
6770
6771
6772
6773
6774
6775
6776
6777

6778
6779
6780

6781
6782
6783
6784
6785
6786
6787
6788
6789
6790
6791

.ad

. RS 15n

If the \fB-s\fR option is present or if no argunents remain, then commands are
read fromthe standard input. Shell output, except for the output of the

\ f BSpeci al Commands\fR listed, is witten to file descriptor 2.

. RE

.sp
.LP

The renumi ning options and argunments are descri bed under the \fBset\fR command.
An optional \fB-\fR as the first argunment is ignored.

.SS "\ fBrksh93\fR Onl y"

.sp

.LP

\fBrksh93\fR is used to set up |login names and execution environnents whose
capabilities are nore controlled than those of the standard shell.

.sp

.LP

The actions of \fBrksh93\fR are identical to those of \fBksh93\fR, except that
the follow ng are disallowed:

.RS +4

Unsetting the restricted option

. RE

.RS +4

TP

.iet \(bu

.el o

Changing directory. See \fBcd\fR(1).
RE

.RS +4

.TP

.iet \(bu

.el o

Setting or unsetting the value or attributes of \fBSHELL\fR, \fBENWfR,
\f BFPATH\f R, or \fBPATH fR

.RE

.RS +4

.el o
Speci fying path or command nanes containing \fB/\fR,
RE

.RS +4

. TP

.iet \(bu

.el o

Redirecting output (\fB>\fR \fB>\fRfB|\fR \fB<>\fR and \fB>>\fR).
RE

RS +4

Addi ng or deleting built-in commands.

. RE

.RS +4

. TP

.iet \(bu

.el o

Using \fBcommand\fR \fB-p\fR to i nvoke a command.
.RE

.sp

.LP

These restrictions are enforced after .\fBprofile\fR and the \fBENV\fR files
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6792
6793
6794
6795
6796
6797
6798
6799
6800
6801
6802
6803
6804

6805

6806
6807
6808
6809
6810
6811
6812
6813
6814
6815
6816

6817

6818
6819
6820
6821
6822
6823
6824
6825
6826
6827
6828

6830
6831
6832
6833
6834
6835
6836
6837
6838
6839
6840
6841
6842
6843
6844
6845

6847
6848
6849
6850
6851
6852
6853
6854
6855
6856

are interpreted.

.sp

.LP

When a command to be executed is found to be a shell procedure, \fBrksh93\fR

i nvokes \fBksh93\fR to execute it. Thus, it is possible to provide to the
end-user shell procedures that have access to the full power of the standard
shell, while inposing a limted menu of commands. This scheme assunmes that the
end-user does not have wite and execute perm ssions in the sane directory. The
net effect of these rules is that the witer of the .\fBprofile\fR has conplete
control over user actions, by perform ng guaranteed setup actions and | eaving
the user in an appropriate directory (probably not the login directory). The
system administrator often sets up a directory of commands, for exanple,
\fBlusr/rbin\fR, that can be safely invoked by \fBrksh\fR

SH USAGE

.sp

.LP

See \fBlargefile\fR(5) for the description of the behavior of \fBksh93\fR and
\ f Brksh93\f R when encountering files greater than or equal to 2 Cbyte ( 2731
byt es) .

.SH EXIT STATUS

.sp

.LP

The following exit values are returned:

.sp

.ne 2

na
\fB\f Bnon-zero\fR fR

.ad

.sp .6

.RS 4

Returns \fBnon-zero\fR when errors, such as syntax errors, are detected by the
shel | .

.sp
If the shell is being used non-interactively, then execution of the shell file
i s abandoned unless the error occurs inside a sub-shell in which case the
sub-shel |l is abandoned.

. RE

.sp
.ne 2

. na
\fB\flexit status of |ast command executed\fR fR

.ad

.sp .6

. RS 4n

Returns the exit status of the |last command execut ed.

.sp
Run time errors detected by the shell are reported by printing the command or
function nane and the error condition. If the line number that the error
occurred on is greater than one, then the line nunber is also printed in square
brackets (\fB[]\fR) after the command or function nane.

.sp
See the \fBksh93 exit\fR command for additional details.
. RE

. SH FI LES

.sp
.ne 2

.na
\fB\fB/etc/profile\fRfR
.ad

.sp .6

.RS 4n
The systeminitialization file, executed for |login shells.
.RE
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6858
6859

.sp
.ne 2

6860 . na

6861

\fg\fB/etc/ksh.kshrc\fR\fR

6862 . al

6863
6864
6865

.sp .6
. RS 4n
The systemwi de startup file, executed for interactive shells.

6866 . RE

6868
6869
6870
6871
6872
6873
6874
6875
6876

.sp
.ne 2

.na
\fB\f BSHOME/ . profil e\ fRfR
.ad

.sp .6

.RS 4n

The personal initialization file, executed for login shells after
\fB/etc/profile\fR

6877 . RE

6879
6880
6881
6882

.sp
.ne 2

. na
\fg\fBSSHOVE.kshrc\fR\fR

6883 . al

6884
6885
6886
6887

.sp .6

. RS 4n

Default personal initialization file, executed after \fB/etc/ksh. kshrc\fR for
interactive shells when \fBENNfR is not set.

6888 . RE

6890
6891

.sp
.ne 2

6892 . na

6893

\fB\fB/etc/suid-profile\fRfR
d

6894 . al

6895
6896
6897
6898

.sp .6

. RS 4n

Alternative initialization file, executed instead of the personal
initialization file when the real and effective user or group id do not match.

6899 . RE

6901
6902

.sp
.ne 2

6903 . na

6904
6905
6906
6907
6908

\fB\fB/dev/nul I\fRfR
.ad

.sp .6

.RS 4n

NULL devi ce.

6909 . RE

6911
6912
6913
6914
6915
6916
6917
6918
6919

6921
6922
6923

. SH AUTHORS

.sp

.LP

David Korn, \fBdgk@esearch.att.comfR

. SH ATTRI BUTES

.sp

.LP

See \fBattributes\fR(5) for descriptions of the followi ng attributes:
.sp

.sp
. TS
box;

new usr/src/ man/ manl/ ksh93. 1 106
6924 c | ¢

6925 | .

6926 ATTRI BUTE TYPE ATTRI BUTE VALUE

6927

6928 Interface Stability See bel ow.

6929 . TE

6931 .sp

6932 . LP

6933 The scripting interface is Unconmtted. The environnment variables,

6934 \fB\ & paths\fR feature, and editing nodes are Volatile.

6935 . SH SEE ALSO

6936 .sp

6937 . LP

6938 \fBcat\fR(1), \fBcd\fR(1), \fBchnod\fR(1), \fBcut\fR(1), \fBdate\fR(1),

6939 \fBegrep\fR(1), \fBecho\fR(1), \fBegrep\fR(1), \fBenv\fR(l), \fBfgrep\fR(1),
6940 \fBgrep\fR(1), \fBlogin\fR(1), \fBnewgrp\fR(1), \fBpaste\fR(1),

6941 \fBprintf\fR(1), \fBstty\fR(1), \fBtest\fR(1), \fBumask\fR(1), \fBvi\fR(1),
6942 \fBdup\fR(2), \fBexec\fR(2), \fBfork\fR(2), \fBioctI\fR(2), \fBlseek\fR(2),
6943 \ f Bpat hconf\fR(2), \fBpipe\fR(2), \stysconf\fR(BC), \fBulinmt\fR(2),

6944 \fBunmask\fR(2), \fBrand\fR(3C)\fBtcgetattr\fR(3C), \fBwait\fR(3C),

6945 \fBa.out\fR(4), \fBprofile\fR(4), \fBattributes\ fR(5) \f Be |r0n\fR(5)

6946 \fBlargefile\fR(5), \fBstandards\fR(5)

6947 .sp

6948 . LP

6949 Bol sky, Morris |. and Korn, David G, \flThe New KornShell Command and

6950 Programmi ng Language\fR, Prentice Hall, 1995.

6951 . sp

6952 . LP

6953 \fIPCSI X-Part 2: Shell and Utilities, IEEE Std 1003.2-1992, |SQ | EC 9945-2\fR,
6954 | EEE, 1993.

6955 . SH NOTES

6956 sp

6957

6958 \kash93\fR scripts should choose shell function names outside the nanmespace
6959 used by reserved keywords of the |1SO C99, C++ and JAVA | anguages to avoid
6960 collisions with future enhancenents to \fBksh93\fR

6961 .sp

6962 . LP

6963 If a command is executed, and then a command with the sane nane is installed in
6964 a directory in the search path before the directory where the original comand
6965 was found, the shell continues to \fBexec\fR the original command. Use the
6966 \fB-t\fR option of the alias conmand to correct this situation.

6967 .sp

6968 . LP

6969 Sonme very old shell scripts contain a caret (\fB"\fR) as a synonymfor the pipe
6970 character (\fB|\fR).

6971 .sp

6972 . LP

6973 Using the \fBhist\fR built-in conmand within a conpound conmand causes the
6974 whol e command to di sappear fromthe history file.

6975 .sp

6976 . LP

6977 The built-in command \fB\& \fR \fIfile\fR reads the whole file before any
6978 conmands are executed. \fBalias\fR and \fBunalias\fR commands in the file do
6979 not apply to any commands defined in the file.

6980 .sp

6981 . LP

6982 Traps are not processed while a job is waiting for a foreground process. Thus,
6983 a trap on \fBCHLD\fR i s not executed until the foreground job termninates.
6984 .sp

6985 . LP

6986 It is a good idea to | eave a space after the comma operator in arithmetic
6987 expressions to prevent the conma frombeing interpreted as the decinal point
6988 character in certain |ocales.

6989 .sp
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6990 . LP

6991 There night be sone restrictions on creating a \fB\& paths\fR file which is
6992 portable across other operating systens.

6993 . sp

6994 . LP

6995 If the system supports the 64-bit instruction set, \fB/bin/ksh93\fR executes
6996 the 64-bit version of \fBksh93\fR
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"\ te

.\" Copyright 1989 AT&T

.\" Copyright (c) 2009, Sun M crosystens, Inc. All Rights Reserved

.\" Copyright (c) 2012, Joyent, Inc. Al R ghts Reserved

\" The contents of this file are subject to the terns of the Conmon Devel opnment
.\" See the License for the specific |anguage governing perm ssions and |intat
.\" the fields enclosed by brackets "[]" replaced with your own identifying info
.THLD 1 "Sep 10, 2013"

.TH LD 1 "Cct 24, 2012"

. SH NAME

Id \- link-editor for object files

. SH SYNOPSI S

LP

. nf

\fBIA\fR [\fB-32\fR | \fB-64\fR [\fB-a\fR| \fB-r\fR] [\fB-b\fR [\fB-B\fRdirec
\fB-B\f R dynamic | static] [\fB-B\fRelimnate] [\fB-B\fR group] [\fB-B\fR | oca
\fB-B\fR reduce] [\fB-B\fR synbolic] [\fB-c\fR \flnane\fR] [\fB-CQ\fR [\fB-d\fR
\fB-D\IfR \fltoken\fR ...] [\fB-e\fR\flepsymfR] [\fB-f\fR\flnane\fR | \fB-F\f
\VfB-i\fR] [\fB-I\fR\flnane\fR] [\fB-I\fR\fIX\fR] [\fB-L\fR \flpath\fR] [\fB-m
\VfB-NMfR \fIstring\fR] [\fB-o\fR \floutfile\fR] [\fB-p\fR \flauditlib\fR [\fB-
\fBQfRy | n] [\fB-RfR \flpath\fR] [\fB-s\fR [\fB-S\fR \flsupportlib\fR [\
\fB-u\fR \flsymanme\fR] [\fB-WfR] [\fB-Y PA\fRfl,dirlist\fR [\fB-z\fR absexec
\fB-z\fR allextract | defaultextract | weakextract ] [\fB-z\fR altexec64]
\fB-z\fR assert-deflib ] [ \fB-z\fR assert-deflib=\fllibnane\fR ]

\fB-z\fR conbreloc | noconbreloc ] [\fB-z\fR defs | nodefs]

\fB-z\fR direct | nodirect] [\fB-z\fR endfiltee]

\fB-z\fR fatal -warnings | nofatal-warnings ] [\fB-z\fR finiarray=\flfunction\fR
\fB-z\fR gl obal audit] [\fB-z\fR groupperm | nogroupper

\fB-z\fR guidance[=\flI1dI\fR\flid2\fR ..] [\fB-z\fR help ]

\fB-z\fR ignore | record] [\fB-z\fR initarray=\flfunction\fR] [\fB-z\fR initfir
\fB-z\fR interpose] [\fB-z\fR |l azyl oad | nol azyl oad

\fB-z\fR 1d32=\flargl\fR \flarg2\fR, ...] [\fB-zZ\fR I d64=\flargl\fR \flarg2\fR, .
\fB-z\fR loadfltr] [\fB-z\fR nuldefs] [\fB-z\fR noconpstrtab] [\fB-z\fR nodefau
\fB-z\fR nodel ete] [\fB-z\fR nodl open] [\fB-z\fR nodunp] [\fB-2z\fR nol dynsyni
\fB-z\fR nopartial] [\fB-z\fR noversion] [\fB-z\fR now [\fB-z\fR origin]
\fB-z\fR preinitarray=\flfunction\fR] [\fB-z\fR redlocsyn] [\fB-z\fR rel axrel oc
\fB-z\fR rescan-now] [\fB-z\fR recan] [\fB-z\fR rescan-start \fI\& .. \fR\fB-2z\
\fB-z\fR target=sparc|x86] [\fB-z\fR text | textwarn | textoff]

\fB-z\fR verbose] [\fB-z\fR wap=\flsynbol\fR] \flfilenane\fR ..

i

. SH DESCRI PTI ON

.sp

.LP

The link-editor, \fBId\fR conbines relocatable object files by resolving
synbol references to synbol definitions, together with performng relocations.
\fBId\fR operates in tw npdes, static or dynam c, as governed by the \fB-d\fR

option. In all cases, the output of \fBId\fRis left in the file \fBa.out\fR by
defaul t. See NOTES.

.sp

.LP

In dynanmic node, \fB-dy\fR, the default, relocatable object files that are
provi ded as arguments are conbined to produce an executable object file. This
file is linked at execution with any shared object files that are provided as
argurments. If the \fB-GfR option is specified, relocatable object files are
conbi ned to produce a shared object. Wthout the \fB-GfR option, a dynanmic
executabl e is created.

.sp

.LP

In static node, \fB-dn\fR, relocatable object files that are provided as
argunments are conbined to produce a static executable file. If the \fB-r\fR
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option is specified, relocatable object files are conbined to produce one

rel ocatabl e object file. See \fBStatic Executables\fR

.sp

.LP

Dynamc linking is the npost comon nodel for conbining rel ocatabl e objects, and
the eventual creation of processes within Solaris. This environnent tightly
couples the work of the link-editor and the runtine linker, \fBld.so. 1\fR(1).
Both of these utilities, together with their related technol ogi es and
utilities, are extensively documented in the \flLinker and Libraries Guide\fR
.sp

.LP

If any argunment is a library, \fBId\fR by default searches the library exactly
once at the point the library is encountered on the argunent list. The library
can be either a shared object or relocatable archive. See \fBar.h\fR(3HEAD)).
.sp

.LP

A shared object consists of an indivisible, whole unit that has been generated
by a previous link-edit of one or nore input files. Wien the |ink-editor
processes a shared object, the entire contents of the shared object becone a

| ogical part of the resulting output file inmage. The shared object is not
physically copied during the link-edit as its actual inclusion is deferred
until process execution. This |ogical inclusion neans that all symbol entries
defined in the shared object are nade available to the |ink-editing process.
See Chapter 4, \flShared Objects,\fRin \flLinker and Libraries Guide\fR

.sp

.LP

For an archive library, \fBId\fR | oads only those routines that define an
unresol ved external reference. \fBId\fR searches the synbol table of the
archive library sequentially to resolve external references that can be
satisfied by library nmenbers. This search is repeated until no external
references can be resolved by the archive. Thus, the order of nenbers in the
library is functionally uninportant, unless nultiple library nenbers exist that
define the sane external synbol. Archive libraries that have interdependencies
can require multiple command line definitions, or the use of one of the
\fB-z\fR \fBrescan\fR options. See \flArchive Processing\fR in \flLinker and
Libraries Guide\fR

.sp

.LP

\fBId\fRis a cross link-editor, able to link 32-bit objects or 64-bit objects,
for Sparc or x86 targets. \fBId\fR uses the \fBELF\fR cl ass and nachi ne type of
the first rel ocatable object on the command line to govern the node in which to
operate. The mixing of 32-bit objects and 64-bit objects is not permtted.
Simlarly, only objects of a single machine type are allowed. See the
\fB-32\fR, \fB-64\fR and \fB-z target\fR options, and the \fBLD NCEXEC 64\fR
environnment vari abl e.

.SS "Static Executabl es"

.sp

.LP

The creation of static executables has been discouraged for many rel eases. In
fact, 64-bit systemarchive libraries have never been provided. Because a
static executable is built against systemarchive libraries, the executable
contains systeminplenentation details. This self-contai nment has a nunber of
dr awbacks.

.RS +4

. TP

.iet \(bu

.el o

The executable is inmune to the benefits of system patches delivered as shared
obj ects. The executable therefore, nust be rebuilt to take advantage of many
system i nprovenents.

RE

.RS +4

. TP

.iet \(bu

.el o

The ability of the executable to run on future rel eases can be conprom sed.
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127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170

172
173
174
175
176
177
178
179
180
181
182
183

185
186
187
188
189
190
191
192

.RE

.RS +4

. TP

.iet \(bu

.el o

The duplication of systeminplenentation details negatively affects system
per f or mance.

.RE

.sp
. LP

Wth Solaris 10, 32-bit systemarchive libraries are no | onger provided.

W thout these libraries, specifically \fBlibc.a\fR, the creation of static
executables is no | onger achi evabl e without specialized system know edge.
However, the capability of \fBId\fR to process static linking options, and the
processing of archive libraries, remins unchanged.

. SH OPTI ONS

.sp

.LP

The followi ng options are supported.

.sp

.ne 2

. ha
\fB\fB-32\fR | \fB-64\fRfR
ad

.sp .6

. RS 4n

Creates a 32-bit, or 64-bit object.

.sp

By default, the class of the object being generated is determined fromthe
first \fBELF\fR object processed fromthe conmand line. |If no objects are
specified, the class is determned by the first object encountered within the
first archive processed fromthe command line. If there are no objects or
archives, the link-editor creates a 32-bit object.

.sp
The \fB-64\fR option is required to create a 64-bit object solely froma
mapfile.

.sp
This \fB-32\fR or \fB-64\fR options can al so be used in the rare case of
linking entirely froman archive that contains a mixture of 32 and 64-bit
objects. If the first object in the archive is not the class of the object that
is required to be created, then the \fB-32\fR or \fB-64\fR option can be used
to direct the link-editor. See \flThe 32-bit link-editor and 64-bit
link-editor\fR in \flLinker and Libraries Guide\fR

. RE

.sp
.ne 2

. na
\fB\fB-a\fR fR
.ad

.sp .6

.RS 4n

In static node only, produces an executable object file. Undefined references
are not permtted. This option is the default behavior for static node. The
\fB-a\fR option can not be used with the \fB-r\fR option. See \fBStatic
Execut abl es\ f R under DESCRI PTI ON.

. RE

.sp
.ne 2

. na
\fB\fB-b\fRfR

.ad

.sp .6

. RS 4n

I'n dynanmi ¢ node only, provides no special processing for dynam c executable

new usr/src/ man/ manl/ld. 1

193
194
195
196
197
198
199
200
201
202

rel ocations that reference synbols in shared objects. Wthout the \fB-b\fR
option, the link-editor applies techniques within a dynam c executable so that
the text segnent can remain read-only. One technique is the creation of special
posi tion-independent relocations for references to functions that are defined
in shared objects. Another technique arranges for data objects that are defined
in shared objects to be copied into the nenory inage of an executable at
runtime.

.sp
The \fB-b\fR option is intended for specialized dynam c objects and is not
reconmended for general use. Its use suppresses all specialized processing

203 required to ensure an object’s shareability, and can even prevent the

204 relocation of 64-bit executables.

205 . RE

207 .sp

208 .ne 2

209 .na

210 \fB\fB-B\fR \fBdirect\fR | \fBnodirect\fRfR

211 . ad

212 .sp .6

213 . RS 4n

214 These options govern direct binding. \fB-B\fR \fBdirect\fR establishes direct
215 binding information by recording the relationship between each synbol reference
216 together with the dependency that provides the definition. In addition, direct

217
218
219
220
221
222
223
224
225
226

bi nding infornation is established between each synbol reference and an

associ ated definition within the object being created. The runtine |inker uses
this information to search directly for a synbol in the associated object
rather than to carry out a default symbol search.

.sp
Direct binding information can only be established to dependenci es specified
with the link-edit. Thus, you should use the \fB-z\fR \fBdefs\fR option.
bj ects that wish to interpose on synbols in a direct binding environnent
shoul d identify thenselves as interposers with the \fB-z\fR \fBinterpose\fR
option. The use of \fB-B\IfR\fBdirect\fR enables \fB-z\fR \fBl azyl oad\fR for

227 all dependencies

228 .sp

229 The \fB-B\f R \fBnodirect\fR option prevents any direct binding to the

230 interfaces offered by the object being created. The object being created can
231 continue to directly bind to external interfaces by specifying the \fB-z\fR
232 \fBdirect\fR option. See Appendix D, \flDirect Bindings,\fRin \flLinker and
233 Libraries Guide\fR

234 .RE

236 .sp

237 .ne 2

238 .na

239 \fB\fB-B\fR \fBdynanmic\fR | \fBstatic\fRfR

240 . ad

241 .sp .6

242 . RS 4n

243 Options governing library inclusion. \fB-B\fR \fBdynam c\fR is valid in dynamc
244 node only. These options can be specified any nunber of times on the comrand
245 line as toggles: if the \fB-B\fR \fBstatic\fR option is given, no shared

246 objects are accepted until \fB-B\fR\fBdynamc\fR is seen. See the \fB-I\fR
247 option.

248 . RE

250 .sp

251 .ne 2

252 .na

253 \fB\fB-B\f R \fBelinmnate\fRfR

254 . ad

255 .sp .6

256 . RS 4n

257 Causes any gl obal synbols, not assigned to a version definition, to be

258

elimnated fromthe synbol table. Version definitions can be supplied by nmeans
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259 of a \fBmapfile\fR to indicate the global synbols that should remain visible in
260 the generated object. This option achieves the same synbol elimnation as the
261 \flauto-elimnation\fR directive that is available as part of a \fBmapfile\fR
262 version definition. This option can be useful when conbining versioned and

263 non-versioned rel ocatabl e objects. See also the \fB-B\f R\fBl ocal\fR option and
264 the \fB-B\fR \fBreduce\fR option. See \flDefining Additional Synbols wth a
265 mapfile\fR in \flLinker and Libraries Guide\fR

266 . RE

268 .sp

269 .ne 2

270 .na

271 \fB\fB-B\f R \ f Bgroup\fRfR

272 . ad

273 .sp .6

274 . RS 4n

275 Establ i shes a shared object and its dependencies as a group. Objects within the
276 group are bound to other nmenbers of the group at runtinme. This node is simlar
277 to adding the object to the process by using \fBdl open\fR(3C) with the

278 \f BRTLD_GROUP\f R node. An object that has an explicit dependency on a object
279 identified as a group, becomes a nmenber of the group.

280 .sp

281 As the group nust be self contained, use of the \fB-B\fR \fBgroup\fR option
282 al so asserts the \fB-z\fR \fBdefs\fR option.

283 . RE

285 .sp

286 .ne 2

287 .na

288 \fB\fB-B\f R \fBlocal \fRfR

289 . ad

290 .sp .6

291 . RS 4n

292 Causes any gl obal synbols, not assigned to a version definition, to be reduced
293 to local. Version definitions can be supplied by nmeans of a \fBmapfile\fR to
294 indicate the global synbols that should remain visible in the generated object.
295 This option achi eves the same synbol reduction as the \flauto-reduction\fR

296 directive that is available as part of a \fBnapfile\fR version definition. This
297 option can be useful when conbining versioned and non-versioned rel ocatabl e
298 objects. See also the \fB-B\fR \fBelininate\fR option and the \fB-B\fR

299 \fBreduce\fR option. See \flDefining Additional Synbols with a mapfile\fR in
300 \flLinker and Libraries Guide\fR

301 .RE

303 .sp

304 .ne 2

305 .na

306 \fB\fB-B\f R \fBreduce\fRfR

307 . ad

308 .sp .6

309 . RS 4n

310 When generating a rel ocatabl e object, causes the reduction of symbolic

311 infornmation defined by any version definitions. Version definitions can be

312 supplied by means of a \fBnapfile\fR to indicate the global synbols that should
313 remain visible in the generated object. By default, when a rel ocatabl e object
314 is generated, version definitions are only recorded in the output inmage. The
315 actual reduction of synbolic information is carried out when the object is used
316 in the construction of a dynamic executable or shared object. The \fB-B\fR

317 \fBreduce\fR option is applied automatically when a dynam c executabl e or

318 shared object Is created.

319 . RE

321 .sp

322 .ne 2

323 .na

324 \fB\fB-B\fR \ fBsynbol i c\fR fR

5
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325 . ad

326 .sp .6

327 . RS 4n

328 In dynam ¢ node only. Wen building a shared object, binds references to gl obal
329 synbols to their definitions, if available, within the object. Normally,

330 references to global synbols within shared objects are not bound until runtine,
331 even if definitions are available. This nodel allows definitions of the same
332 synmbol in an executable or other shared object to override the object’s own
333 definition. \fBld\fR issues warnings for undefined synbols unless \fB-z\fR
334 \fBdefs\fR overrides.

335 .sp

336 The \fB-B\fR \fBsynbolic\fR option is intended for specialized dynam c objects
337 and is not recommended for general use. To reduce the runtine relocation

338 processing that is required an object, the creation of a version definitionis
339 recommended.

340 . RE

342 .sp

343 .ne 2

344 . na

345 \fB\fB-c\fR \flname\fR fR

346 . ad

347 .sp .6

348 . RS 4n

349 Records the configuration file \flname\fR for use at runtine. Configuration

350

files can be enployed to alter default search paths, provide a directory cache,

351 together with providing alternative object dependencies. See \fBcrle\fR(1).
352 .RE

354 .sp

355 .ne 2

356 .na

357 \fB\fB-QfRfR

358 . ad

359 .sp .6

360 . RS 4n

361 Denmangl es C++ synbol nanes displayed in di agnostic nmessages.

362 . RE

364 .sp

365 .ne 2

366 .na

367 \fB\fB-d\fR\fBy\fR | \fBn\fRfR

368 . ad

369 .sp .6

370 . RS 4n

371 V\hen \fB-d\fR\fBy\fR, the default, is specified, \fBld\fR uses dynanic
372 linking. When \fB-d\fR\fBn\fR is specified, \fBId\fR uses static |inking. See
373 \fBStatic Executabl es\fR under DESCRI PTION, and \fB-B\fR

374 \fBdynam c\fR|\fBstatic\fR

375 .RE

377 .sp

378 .ne 2

379 .na

380 \fB\fB-D\f R \fltoken\fR ...\fR

381 . ad

382 .sp .6

383 . RS 4n

384 Prints debugging infornmation as specified by each \fltoken\fR, to the standard
385 error. The special token \fBhelp\fR indicates the full list of tokens
386 avail able. See \flDebugging Aids\fR in \flLinker and Libraries Quide\fR
387 .RE

389 .sp

390 .ne 2
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391
392
393
394
395
396
397
398
399
400

.na
\fB\fB-e\fR \flepsym fRfR
.ad
. br

.na
\fB\fB--entry\fR \flepsym fRfR

.ad

.Sp .6

.RS 4n

Sets the entry point address for the output file to be the synbol \flepsymfR

401 . RE

403
404
405
406
407
408

409 .

410
411
412
413
414
415
416
417
418
419

421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437

439
440
441
442
443
444

445

446
447
448
449
450
451
452

454
455
456

.sp
.ne 2

.na

\fB\fB-f\fR \flnane\fRfR

.ad

. br

na

\fB\fB--auxiliary\fR \flnane\fR fR
. ad

.sp .6

. RS 4n

Useful only when building a shared object. Specifies that the synbol table of
the shared object is used as an auxiliary filter on the synbol table of the
shared object specified by \flname\fR Miltiple instances of this option are
al |l oned. This option can not be conbined with the \fB-F\fR option. See
\flGenerating Auxiliary Filters\fR in \flLinker and Libraries Guide\fR

.RE

.sp
.ne 2

. na
\fB\fB-F\fR \flnane\fRfR
.ad
. br

.na
\fB\fB--filter\fR \flname\fRfR

.ad

.sp .6

. RS 4n

Useful only when building a shared object. Specifies that the synmbol table of
the shared object is used as a filter on the synbol table of the shared object
specified by \flnane\fR Miltiple instances of this option are allowed. This
option can not be conbined with the \fB-f\fR option. See \flGenerating Standard
Filters\fRin \flLinker and Libraries Guide\fR

. RE

.sp
.ne 2

. na
\fB\fB-GfRfR

.ad

. br

na
\fB\fB-shared\fRfR
.ad

.sp .6

.RS 4n

I'n dynanmi ¢ node only, produces a shared object. Undefined synbols are all owed.
See Chapter 4, \flShared Objects,\fRin \flLinker and Libraries Guide\fR

.RE

.sp
.ne 2
.na
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457
458
459
460
461
462
463
464
465
466
467
468
469
470
471

473
474
475
476
477
478
479
480
481
482
483

485
486
487
488
489
490

491 .

492
493
494
495
496
497
498
499
500
501
502

504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522

\fB\fB-h\fR \flnane\fRfR
.ad
. br

. na
\fB\fB--sonane\fR \flnane\f R fR
.ad

.sp .6

. RS 4n

I'n dynami c node only, when building a shared object, records \flnane\fR in the
obj ect’s dynamic section. \flnane\fR is recorded in any dynam c objects that
are linked with this object rather than the object’s file system nane.
Accordingly, \flnane\fR is used by the runtine |inker as the nane of the shared
object to search for at runtine. See \flRecording a Shared Object Nane\fR in
\flLinker and Libraries Guide\fR

. RE

.sp
.ne 2

. na
\fB\fB-i\fRfR
.ad

.sp .6

. RS 4n

Ignores \fBLD LI BRARY_PATH\fR. This option is useful when an

\fBLD LI BRARY_PATH\ fR setting is in effect to influence the runtine library
search, which would interfere with the link-editing being perforned.

. RE

.sp
.ne 2

.ha
\fB\fB-I\fR \flname\f R fR

.ad

. br

na

\fB\fB--dynam c-linker\fR \flname\fR fR
.ad

.sp .6

. RS 4n

Wien buil di ng an executabl e, uses \flname\fR as the path name of the
interpreter to be witten into the program header. The default in static node
is nointerpreter. In dynanmic node, the default is the name of the runtine
linker, \fBld.so.1\fR(1). Either case can be overridden by \fB-1\fR \flnane\fR
\fBexec\fR(2) loads this interpreter when the \fBa.out\fR is | oaded, and passes
control to the interpreter rather than to the \fBa.out\fR directly.

.RE

.sp
.ne 2

. na
\VfB\fB-I\fR\fIX\fRfR
.ad
. br

. na
\fB\fB--library\fR\fIX\fRfR

.ad

.sp .6

. RS 4n

Searches a library \fBIib\fRfIX\fRfB\& so\fR or \fBIib\fRfIX\fRfB\ & a\fR
the conventional nanmes for shared object and archive libraries, respectively.
I'n dynanm ¢ node, unless the \fB-B\fR \fBstatic\fR option is in effect, \fBId\fR
searches each directory specified in the library search path for a
\fBIib\fRfIX\fRfB & so\fR or \fBIib\fRfIX\fRfB\& a\fR file. The directory
search stops at the first directory containing either. \fBl d\fR chooses the
file ending in \fB\& so\fR if \fB-I\fRfIx\fR expands to two files with nanes
of the form\fBIib\fRfIX\fRfB\& so\fR and \fBIIib\fRfIX\fRfB\ & a\fR If no
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523
524
525
526
527
528
529

531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552

554
555
556
557
558
559
560
561
562
563

565
566
567
568
569
570
571
572
573
574
575
576
577

579
580
581
582
583
584
585
586
587
588

\fBlib\fRfIX\fRfB\ & so\fRis found, then \fBl d\fR accepts
\fBIib\fRfIX\fRfB\& a\fR In static nmode, or when the \fB-B\f R \fBstatic\fR
option is in effect, \fBId\fR selects only the file ending in \fB\& a\fR
\fBld\fR searches a library when the library is encountered, so the placenent
of \fB-I\fRis significant. See \flLinking Wth Additional Libraries\fRin
\flLinker and Libraries Guide\fR

. RE

.sp
.ne 2

. na

\fB\fB-L\fR \flpath\fRfR

.ad

. br

. na

\fB\fB--library-path\fR \flpath\fRfR
.ad

.sp .6

. RS 4n

Adds \flpath\fR to the library search directories. \fBl d\fR searches for
libraries first in any directories specified by the \fB-L\fR options and then
in the standard directories. This option is useful only if the option precedes
the \fB-I\fR options to which the \fB-L\fR option applies. See \flDirectories
Searched by the Link-Editor\fR in \flLinker and Libraries Guide\fR

.sp
The environnent variable \fBLD LI BRARY_PATH\ fR can be used to suppl enent the
l'ibrary search path, however the \fB-L\fR option is recoomended, as the
environment variable is also interpreted by the runtime environnent. See

\f BLD_LI BRARY_PATH\ f R under ENVI RONMENT VARI ABLES.

.RE

.sp
.ne 2

.na
\fB\fB-mMfRfR

.ad

.Sp .6

.RS 4n

Produces a nmenory map or listing of the input/output sections, together with
any non-fatal nmultiply-defined synbols, on the standard output.

.RE

.sp
.ne 2

.na
\fB\fB-MfR \flnapfile\fRfR

.ad

.sp .6

. RS 4n

Reads \flmapfile\fR as a text file of directives to \fBId\fR This option can
be specified nultiple times. If \flmapfile\fRis a directory, then all regul ar
files, as defined by \fBstat\fR(2), wthin the directory are processed. See
Chapter 9, \flMapfile Option,\fR in \flLinker and Libraries Guide\fR Exanple
mapfiles are provided in \fB/usr/lib/Id\fR See FILES.

.RE

.sp
.ne 2

.na
\fB\fB-NMfR \flstring\fRfR
.ad

.sp .6

.RS 4n

This option causes a \fBDT_NEEDED\fR entry to be added to the \fB\ & dynanic\fR
section of the object being built. The value of the \fBDT_NEEDED\fR string is
the \flstring\fR that is specified on the conmand line. This option is position

new usr/src/ man/ manl/ld. 1 10

589
590
591
592
593

595
596
597
598
599
600
601
602

603 .

604
605
606
607
608

610
611
612
613
614
615
616
617
618
619
620
621
622
623

625
626
627
628
629
630
631
632
633
634
635
636
637
638

640
641
642
643
644
645
646
647
648
649
650
651
652
653
654

dependent, and the \fBDT_NEEDED\fR \fB\ & dynam c\fR entry is relative to the
ot her dynami ¢ dependenci es di scovered on the link-edit line. This optionis
useful for specifying dependencies w thin device driver rel ocatable objects
when conbined with the \fB-dy\fR and \fB-r\fR options.

.RE

.Sp
.ne 2

. na
\fB\fB-o\fR \floutfile\fRfR
.ad
. br

.na
\fB\fB--output\fR \floutfile\fRfR
ad

.sp .6

.RS 4n

Produces an output object file that is naned \floutfile\fR The name of the
default object file is \fBa.out\fR

.RE

.sp
.ne 2

. na
\fg\fB—p\fR\fIauditIib\fR\fR
.a

.sp .6

. RS 4n

Identifies an audit library, \flauditlib\fR This audit library is used to
audit the object being created at runtinme. A shared object identified as
requiring auditing with the \fB-p\fR option, has this requirenent inherited by
any obj ect that specifies the shared object as a dependency. See the \fB-P\fR
option. See \flRuntine Linker Auditing Interface\fR in \flLinker and Libraries
CGui de\fR

. RE

.sp
.ne 2

.na
\fB\fB-P\fR \flauditlib\fRfR
.ad

.sp .6

. RS 4n

ldentifies an audit library, \flauditlib\fR This audit library is used to
audit the dependencies of the object being created at runtinme. Dependency
auditing can also be inherited from dependencies that are identified as
requiring auditing. See the \fB-p\fR option, and the \fB-z\fR \fBgl obal audi t\fR
option. See \flRuntine Linker Auditing Interface\fR in \flLinker and Libraries
Gui de\fR.

.RE

.sp
.ne 2

.na
\fB\fB-QfR\fBy\fR | \fBn\fRfR
ad

.sp .6

. RS 4n

Under \fB-QfR\fBy\fR an \fBident\fR string is added to the \fB\& coment\fR
section of the output file. This string identifies the version of the \fBId\fR
used to create the file. This results in nultiple \fBld\fR \fBidents\fR when
there have been multiple Iinking steps, such as when using \fBId\fR\fB-r\fR
This identification is identical with the default action of the \fBcc\fR
command. \fB-Q fR \fBn\fR suppresses version identification. \fB\& coment\fR
sections can be nmanipulated by the \fBncs\fR(1) utility.

. RE
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656
657
658
659
660
661
662
663
664
665
666
667
668
669
670

672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701

703
704
705
706
707
708

709 .

710
711
712
713
714
715
716
717
718
719
720

.sp
.ne 2

. na
\fB\fB-r\fRfR
.ad
. br

. na
\fB\fB--rel ocatabl e\fRfR
.ad

.sp .6

.RS 4

Conbi nes rel ocatabl e object files to produce one rel ocatabl e object file.

\fBI d\fR does not conpl ain about unresol ved references. This option cannot be
used with the \fB-a\fR option.

. RE

.sp
.ne 2

. na
\fB\fB-RfR \flpath\fRfR
.ad
. br

. na
\fg\fB—rpath\fR \flpath\fRfR
.a

.sp .6

. RS 4n

A col on-separated list of directories used to specify library search
directories to the runtinme linker. If present and not NULL, the path is
recorded in the output object file and passed to the runtine linker. Miltiple
instances of this option are concatenated together with each \flpath\fR
separated by a colon. See \flDirectories Searched by the Runtine Linker\fR in
\flLinker and Libraries Cuide\fR

.sp
The use of a runpath within an associated object is preferable to setting

gl obal search paths such as through the \fBLD LI BRARY_PATH f R envi r onnent
variable. Only the runpaths that are necessary to find the objects dependencies
shoul d be recorded. \fBIdd\fR(1) can al so be used to discover unused runpaths
in dynanmic objects, when used wth the \fB-UfR option.

.sp

Various tokens can also be supplied with a runpath that provide a flexible
nmeans of identifying systemcapabilities or an objects |ocation. See Appendi x
C, \flEstablishing Dependencies with Dynamc String Tokens,\fR in \flLinker and
Libraries Guide\fR The \fBSORIG N\fR token is especially useful in allow ng
dynami c objects to be relocated to different locations in the file system

. RE

.sp
.ne 2

. na
\fB\fB-s\fRfR

.ad

. br

na

\fB\fB--strip-al I\fRfR
.ad

.Sp .6

.RS 4n

Strips synmbolic information fromthe output file. Any debugging information,
that is, \fB\&line\fR \fB\& debug*\fR, and \fB\ & stab*\fR sections, and their
associ ated relocation entries are renoved. Except for relocatable files, a
synbol table \fBSHT_SYMIAB\fR and its associated string table section are not
created in the output object file. The elimnation of a \fBSHT_SYMIAB\fR synbol
tabl e can reduce the \fB\ & stab*\fR debugging information that is generated
using the conpiler drivers \fB-g\fR option. See the \fB-z\fR \fBredl ocsym fR
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721
722

724
725
726
727
728
729
730
731
732
733
734
735
736

738
739
740
741
742
743
744
745
746

and \fB-z\fR \fBnol dynsym f R opti ons.
. RE

.sp
.ne 2

.na

\fB\fB-S\fR \flsupportlib\fRfR

.ad

.sp .6

.RS 4

The shared object \flsupportlib\fRis |loaded with \fBl d\fR and gi ven
informati on regarding the linking process. Shared objects that are defined by
using the \fB-S\fR option can al so be supplied using the \fBSGS_SUPPORT\fR
envi ronment variable. See \flLink-Editor Support Interface\fR in \flLinker and
Libraries Guide\fR

. RE

.sp
.ne 2

.na
\fB\fB-t\fRfR
.ad

.sp .6

. RS 4n

Turns off the warning for nultiply-defined synbols that have different sizes or
different alignnents.

747 . RE

749
750
751
752
753
754

755 .

756
757
758
759
760
761
762
763
764
765
766

768
769
770
771
772
773

774 .

775
776
777
778
779

.sp
.ne 2

.nha
\fB\fB-u\fR \flsymane\f R fR

.ad

. br

na

\fB\fB--undefined\fR \flsymanme\fR fR
.ad

.sp .6

. RS 4n

Enters \flsymane\fR as an undefined synbol in the synbol table. This option is
useful for loading entirely froman archive library. In this instance, an
unresol ved reference is needed to force the |loading of the first routine. The
pl acement of this option on the command line is significant. This option nust
be placed before the library that defines the synbol. See \flDefining

Addi tional Synbols with the u option\fR in \flLinker and Libraries Guide\fR
.RE

.sp
.ne 2

. na
\fB\fB-\WfR fR
.ad
. br

na

\fB\fB--version\fRfR

.ad

.sp .6

. RS 4n

Qutputs a nessage giving informati on about the version of \fBld\fR being used.

780 . RE

782
783
784
785
786

.sp
.ne 2

.na
\fFB\fB-NWFR\fBP,\fRfldirlist\fRfR
.ad
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787
788
789
790

.sp .6

. RS 4n

Changes the default directories used for finding libraries. \fldirlist\fRis a
col on-separated path |ist.

791 .RE

793
794
795
796
797
798
799
800
801
802
803
804

.Sp
.ne 2

.na
\fB\fB-z\fR \ f Babsexec\fR fR

.ad

.sp .6

.RS 4n

Useful only when building a dynam c executable. Specifies that references to
external absolute synbols should be resolved i nmediately instead of being left
for resolution at runtime. In very specialized circunstances, this option
renoves text relocations that can result in excessive swap space denmands by an
execut abl e.

805 . RE

807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828

830
831
832
833
834
835
836
837
838
839
840
841
842
843

845
846
847
848
849
850
851
852

.sp
.ne 2

.nha
\fB\fB-z\fR \fBal lextract\fR | \fBdefaultextract\fR | \fBweakextract\fRfR
.ad

. br

.na

\ f B\ f B--whol e-archive\fR | \fB--no-whol e-archive\fRfR

.ad

.sp .6

. RS 4n

Alters the extraction criteria of objects fromany archives that follow By
defaul t, archive nenbers are extracted to satisfy undefined references and to
promote tentative definitions with data definitions. Wak synbol references do
not trigger extraction. Under the \fB-z\fR \fBallextract\fR or

\ f B--whol e-archi ve\fR options, all archive nenbers are extracted fromthe
archive. Under \fB-z\fR \fBweakextract\fR, weak references trigger archive
extraction. The \fB-z\fR \fBdefaul textract\fR or \fB--no-whol e-archive\fR
options provide a neans of returning to the default follow ng use of the forner
extract options. See \flArchive Processing\fR in \flLinker and Libraries

Gui de\ fR.

.RE

.sp
.ne 2

.na
\fB\fB-z\fR \fBal texec64\fR fR

.ad

.sp .6

.RS 4n

Execute the 64-bit \fBId\fR The creation of very large 32-bit objects can
exhaust the virtual nenory that is available to the 32-bit \fBId\fR The
\fB-z\fR \fBal texec64\fR option can be used to force the use of the associated
64-bit \fBId\fR The 64-bit \fBId\fR provides a |arger virtual address space
for building 32-bit objects. See \flThe 32-bit |ink-editor and 64-bit
link-editor\fR in \flLinker and Libraries Guide\fR
. RE

.sp
.ne 2

. ha
\fB\fB-z\fR \fBconbrel oc\fR | \fBnoconbrel oc\fRfR

.ad

.sp .6

. RS 4n

By default, \fBlId\fR conbines nultiple relocation sections when building
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853 executabl es or shared objects. This section conbination differs from

854 rel ocatabl e objects, in which relocation sections are maintained in a

855 one-to-one relationship with the sections to which the relocations nust be

856 applied. The \fB-z\fR \fBnoconbrel oc\fR option disables this nerging of

857 rel ocation sections, and preserves the one-to-one relationship found in the

858 original relocatabl e objects.

859 .sp

860 \fBId\fR sorts the entries of data relocation sections by their symbol

861
862
863
864
865
866
867
868
869
870

reference. This sorting reduces runtinme synbol |ookup. When nultiple relocation
sections are conbined, this sorting produces the |east possible relocation
overhead when objects are |oaded into nenory, and speeds the runtinme | oading of
dynami ¢ obj ects.

.sp
Hi storically, the individual relocation sections were carried over to any
executabl e or shared object, and the \fB-z\fR \fBconbrel oc\fR opti on was
required to enable the relocation section nmerging previously described.

Rel ocation section nerging is now the default. The \fB-z\fR \fBconbrel oc\fR
option is still accepted for the benefit of old build environments, but the

871 option is unnecessary, and has no effect.

872 . RE

874 .sp

875 .ne 2

876 .na

877 \fB\fB-z\fR \fBassert-def|ib\fRfR

878 . ad

879 . br

880 .na

881 \fB\fB-z\fR \fBassert-deflib=\fR fllibname\fR fR
882 . ad

883 .sp .6

884 . RS 4n

885 Enabl es warnings that check the location of where libraries passed in with

886
887
888
889
890
891
892
893
894
895

897
898
899
900
901
902

903 .

904
905
906
907
908
909
910
911
912
913
914
915
916
917
918

\fB-I1\fR are found. If the link-editor finds a library on its default search
path it will emt a warning. This warning can be nade fatal in conjunction with
the option \fB-z fatal-warnings\fR Passing \fllibnane\fR white lists a library
fromthis check. The library nmust be the full name of the library, e.g.
\fllibc.so\fR To white list multiple libraries, the \fB-z

assert-deflib=\fR fllibnane\fR option can be repeated multiple tinmes. This
option is useful when trying to build self-contained objects where a referenced
library mght exist in the default systemlibrary path and in alternate paths
specified by \fB-L\fR but you only want the alternate paths to be used.

. RE

.sp
.ne 2

. na
\fB\fB-zZ\fR \fBdefs\fR | \fBnodefs\fR fR
.ad

. br

na

\ f B\ f B- - no-undefi ned\f R fR

.ad

.Sp .6

.RS 4n

The \fB-z\fR \fBdefs\fR option and the \fB--no-undefined\fR option force a
fatal error if any undefined synbols remain at the end of the link. This node
is the default when an executable is built. For historic reasons, this node is
\fBnot\fR the default when building a shared object. Use of the \fB-z\fR
\fBdefs\fR option is recommended, as this node assures the object being built
is self-contained. A self-contained object has all synbolic references resol ved
internally, or to the object’s inmredi ate dependenci es.

.sp
The \fB-z\fR \fBnodefs\fR option all ows undefined synbols. For historic

reasons, this node is the default when a shared object is built. Wen used with
execut abl es, the behavior of references to such undefined synbols is
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919
920

922
923
924
925
926
927
928
929
930
931
932
933
934
935
936

938
939
940
941
942
943
944
945
946
947
948

950
951
952
953
954
955

956 .

957
958
959
960
961
962
963
964
965

unspeci fied. Use of the \fB-z\fR \fBnodefs\fR option is not recommended.
. RE

.sp
.ne 2

.na
\fB\fB-zZ\fR \fBdirect\fR | \fBnodirect\fRfR

.ad

.sp .6

. RS 4n

Enabl es or disables direct binding to any dependencies that follow on the
command |ine. These options allow finer control over direct binding than the

gl obal counterpart \fB-B\IfR\fBdirect\fR The \fB-z\fR \fBdirect\fR option al so
differs fromthe \fB-B\fR \fBdirect\fR option in the follow ng areas. D rect

bi nding information is not established between a synbol reference and an

associ ated definition within the object being created. Lazy |oading is not
enabl ed.

. RE

.sp
.ne 2

. na
\fB\fB-z\fR \fBendfiltee\fRfR

.ad

.sp .6

. RS 4n

Marks a filtee so that when processed by a fi
further filtee searches by the filter. See \f
\flLinker and Libraries Quide\fR

. RE

ilter, the filtee term nates any
| Reducing Filtee Searches\fR in

.sp
.ne 2

.na
\fB\fB-z\fR \fBfatal -warni ngs\fR | \fBnofatal -warnings\fRfR
.ad
. br

na
\fB\fB--fatal -warnings\fR | \fB--no-fatal-warnings\fR

.ad

.sp .6

.RS 4

Controls the behavior of warnings emtted fromthe link-editor. Setting \fB-z
fatal -warnings\fR pronbtes warnings emtted by the link-editor to fatal errors
that will cause the link-editor to fail before linking. \fB-z

nof at al -war ni ngs\ f R i nst ead denotes these warnings such that they will not cause
the link-editor to exit prematurely.

966 . RE

969
970
971
972
973
974
975
976
977
978
979

.sp
.ne 2

.na

\fB\fB-z\fR \fBfiniarray=\fR flfunction\fRfR

.ad

.sp .6

. RS 4n

Appends an entry to the \fB\& finiarray\fR section of the object being built.
If no\fB\& finiarray\fR section is present, a section is created. The new
entry is initialized to point to \flfunction\fR See \fllnitialization and
Term nation Sections\fR in \flLinker and Libraries CGuide\fR

980 . RE

982
983
984

.sp
.ne 2
.na
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985 \fB\fB-z\fR \fBgl obal audi t\fRfR

986 . ad

987 .sp .6

988 . RS 4n

989 This option supplenents an audit library definition that has been recorded wth
990 the \fB-P\fR option. This option is only neani ngful when building a dynanic

991 executable. Audit libraries that are defined within an object with the \fB-P\fR

992
993
994
995
996
997
998
999
1000

1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012

1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027

1029
1030
1031
1032
1033
1034
1035
1036
1037

1039
1040

1042
1043
1044
1045
1046
1047
1048
1049
1050

option typically allow for the auditing of the i medi ate dependencies of the
object. The \fB-z\fR \fBgl obal audit\fR pronptes the auditor to a gl obal
auditor, thus allowing the auditing of all dependencies. See \fllnvoking the
Auditing Interface\fR in \flLinker and Libraries CGuide\fR

.sp
An auditor established with the \fB-P\fR option and the \fB-z\fR

\ f Bgl obal audi t\fR option, is equivalent to the auditor being established with
the \fBLD AUDI T\fR environnment variable. See \fBld.so.1\fR(1).

.RE

.sp
.ne 2

.na
\fB\fB-z\fR \fBgrouppermi fR | \fBnogroupperm fRfR
.ad

.sp .6

. RS 4n

Assigns, or deassigns each dependency that follows to a unique group. The

assi gnment of a dependency to a group has the sane effect as if the dependency
had been built using the \fB-B\fR \fBgroup\fR option.

. RE

.sp
.ne 2

.na
\fB-z\fR \fBgui dance\fR[=\flidI\fR \flid2\fR ..]
.ad

.sp .6
. RS 4n
G ve nmessages suggesting link-editor features that could inprove the resulting
dynami c obj ect.
LP

Speci fic classes of suggestion can be silenced by specifying an optional comma s
I'ist of guidance identifiers.
LP

The current classes of suggestion provided are:

.sp
.ne 2

.ha

Enabl e use of direct binding

.ad

.sp .6

. RS 4n

Suggests that \fB-z direct\fR or \fB-B direct\fR be present prior to any
speci fi ed dependency. This allows predictable synbol binding at runtine.

Can be disabled with \fB-z guidance=nodirect\fR
. RE

.sp
.ne 2

.ha
Enabl e | azy dependency | oadi ng

.ad

.sp .6

.RS 4n

Suggests that \fB-z lazyload\fR be present prior to any specified dependency.
This allows the dynanmic object to be | oaded nore quickly.
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1052
1053

1055
1056
1057
1058
1059
1060
1061
1062
1063
1064

1066
1067

1069
1070
1071
1072
1073
1074
1075
1076

1078
1079

1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091

1093
1094

1096
1097
1098
1099
1100
1101
1102
1103
1104

1106
1107
1108

1110
1111
1112
1113
1114
1115
1116

Can be disabled with \fB-z gui dance=nol azyl oad\f R
.RE

.sp
.ne 2

.nha

Shgr ed objects should define all their dependencies.

. al

.sp .6

. RS 4n

Suggests that \fB-z defs\fR be specified on the Iink-editor command |ine.
Shared objects that explicitly state all their dependencies behave nore
predi ctably when used.

Can be be disabled with \fB-z gui dance=nodefs\fR
.RE

.sp
.ne 2

.na

Version 2 mapfile syntax

.ad

.sp .6

.RS 4n

Suggests that any specified mapfiles use the nore readabl e version 2 syntax.

Can be disabled with \fB-z gui dance=nomapfile\fR
.RE

.sp
.ne 2

.na

Read-only text segnment
.ad

.sp .6

. RS 4n

Shoul d any runtine relocations within the text segnent exist, suggests that
the object be conpiled with position independent code (PIC). Keeping |arge
al | ocatabl e sections read-only allows themto be shared between processes
using a given shared object.

Can be disabled with \fB-z gui dance=notext\fR
.RE

.sp
.ne 2

. na

Nodunused dependenci es
.a

.sp .6

.RS 4n

Suggests that any dependency not referenced by the resulting dynam c object be
renoved fromthe link-editor command |ine.

Can be disabled with \fB-z gui dance=nounused\fR.
.RE
.RE

.sp
.ne 2

. na
\fB\fB-z\fR \fBhel p\fRfR
.ad
. br
. na
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1117
1118
1119
1120
1121
1122

1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141

1143
1144
1145
1146
1147
1148
1149
1150
1151
1152

\fB\fB--hel p\fRfR
.ad

.sp .6

.RS 4n

Print a summary of the command |ine options on the standard output and exit.
. RE

.sp
.ne 2

.na
\fB\fB-z\fR \fBignore\fR | \fBrecord\fRfR

.ad

.sp .6

.RS 4n

I gnores, or records, dynam c dependencies that are not referenced as part of
the link-edit. Ignores, or records, unreferenced \fBELF\fR sections fromthe
rel ocatabl e objects that are read as part of the link-edit. By default,
\fB-z\fR \fBrecord\fRis in effect.

.sp
If an \fBELF\fR section is ignored, the section is elinmnated fromthe output
file being generated. A section is ignored when three conditions are true. The
elimnated section nust contribute to an allocatable segnment. The elim nated
section nust provide no global synbols. No other section fromany object that
contributes to the link-edit, nust reference an eliminated section.

.RE

.sp
.ne 2

.na
\fB\fB-z\fR \fBinitarray=\fR flfunction\fRfR

.ad

.sp .6

. RS 4n

Appends an entry to the \fB\& initarray\fR section of the object being built.
If no\fB\&initarray\fR section is present, a section is created. The new
entry is initialized to point to \flfunction\fR See \fllnitialization and

1153 Term nation Sections\fR in \flLinker and Libraries Guide\fR

1154 . RE

1156 .sp

1157 .ne 2

1158 .na

1159 \fB\fB-z\fR \fBinitfirst\fRfR

1160 . ad

1161 .sp .6

1162 . RS 4

1163 Marks the object so that its runtine initialization occurs before the runtime
1164 initialization of any other objects brought into the process at the sanme tine.
1165 In addition, the object runtine finalization occurs after the runtinme

1166 finalization of any other objects renpved fromthe process at the sane tine.

1167

This option is only neaningful when building a shared object.

1168 . RE

1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182

.sp
.ne 2

.nha
\fB\fB-z\fR \fBi nterpose\fR fR

.ad

.sp .6

.RS 4n

Marks the object as an interposer. At runtine, an object is identified as an
explicit interposer if the object has been tagged using the \fB-z interpose\fR
option. An explicit interposer is also established when an object is |oaded
using the \fBLD PRELOAD\fR environnment variable. Inplicit interposition can
occur because of the load order of objects, however, this inplicit
interposition is unknown to the runtime linker. Explicit interposition can

18
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1183
1184
1185
1186
1187

1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202

ensure that interposition takes place regardl ess of the order in which objects
are | oaded. Explicit interposition also ensures that the runtime |inker
searches for synbols in any explicit interposers when direct bindings are in
effect.

.RE

.Sp
.ne 2

.na
\fB\fB-z\fR \fBl azyl oad\fR | \fBnol azyl oad\fR fR

.ad

.sp .6

.RS 4n

Enabl es or disabl es the marking of dynanic dependencies to be |azily |oaded.
Dynani ¢ dependenci es which are marked \fBl azyl oad\fR are not |oaded at initial
process start-up. These dependencies are delayed until the first binding to the
object is nmade. \fBNote:\fR Lazy | oading requires the correct declaration of
dependenci es, together with associated runpaths for each dynam c object used
within a process. See \fllLazy Loadi ng of Dynam c Dependencies\fR in \flLinker
and Libraries Guide\fR

1203 . RE

1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230

1232
1233
1234
1235
1236

1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248

.sp
.ne 2

. na
\fB\fB-zZ\fR \fBld32\fR=\flargl\fR \flarg2\fR ...\fR
.ad
. br

.na
\fB\fB-zZ\fR \fBld64\fR=\flargl\fR \flarg2\fR ... \fR

.ad

.sp .6

. RS 4n

The class of the link-editor is affected by the class of the output file being
created and by the capabilities of the underlying operating system The
\fB-zZ\fR\fBId\fR[\fB32\fR|\fB64\fR] options provide a nmeans of defining any
l'i nk-editor argunent. The defined argument is only interpreted, respectively,
by the 32-bit class or 64-bit class of the link-editor.

.sp
For exanple, support libraries are class specific, so the correct class of
support library can be ensured using:

.sp
in 42

. nf
\fBId ...
i

in -2
.sp

-z 1d32=-Saudit32.s0.1 -z |d64=-Saudit64.s0.1 ...\fR

The class of link-editor that is invoked is determned fromthe \fBELF\fR cl ass
of the first relocatable file that is seen on the command line. This

determ nation is carried out \fBprior\fRto any \fB-z\fR
\fBId\fR[\fB32\f R\ f B64\fR] processing.

. RE

.sp
.ne 2

. na
\fB\fB-zZ\fR \fBloadf Itr\fRfR

.ad

.sp .6

. RS 4n

Marks a filter to indicate that filtees nust be processed i nmediately at
runtime. Normally, filter processing is delayed until a synmbol reference is
bound to the filter. The runtinme processing of an object that contains this
flag mmcs that which occurs if the \fBLD LOADFLTR fR environnment variable is
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1249
1250

1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267

1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280

1282
1283
1284
1285
1286
1287
1288
1289
1290
1291

in effect. See the \fBld.so.1\fR(1).
. RE

.sp
.ne 2

.na
\fB\fB-z\fR \ f Bnmul def s\f R f R
.ad
. br

.na
\fB\fB--allownul tiple-definition\fRfR

.ad

.sp .6

. RS 4n

Allows multiple synbol definitions. By default, multiple synbol definitions
that occur between rel ocatable objects result in a fatal error condition. This
option, suppresses the error condition, allowing the first synbol definition to
be taken.

. RE

.sp
.ne 2

. nha
\fB\fB-z\fR \fBnoconpstrtab\fR fR
.ad

.sp .6

. RS 4n

Di sabl es the conpression of \fBELF\fR string tables. By default, string
conpression is applied to \fBSHT_STRTAB\fR sections, and to \fBSHT_PROGBI TS\ fR
sections that have their \fBSHF_MERGE\fR and \fBSHF_STRINGS\fR section flags
set.

. RE

.sp
.ne 2

. na
\fB\fB-z\fR \fBnodefaul tlib\fRfR
.ad

.sp .6

. RS 4n

Marks the object so that the runtime default library search path, used after
any \fBLD LI BRARY_PATH\fR or runpaths, is ignored. This option inplies that all
dependenci es of the object can be satisfied fromits runpath.

1292 . RE

1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304

1306
1307
1308
1309
1310
1311
1312
1313
1314

.sp
.ne 2

. na
\fB\fB-z\fR \fBnodel ete\fR fR
.ad

.sp .6

.RS 4n

Marks the object as non-deletable at runtinme. This nbde is sinmilar to adding
the object to the process by using \fBdlopen\fR(3C) with the

\ f BRTLD_NCDELETE\ f R node.

. RE

.sp
.ne 2

. na
\fB\fB-z\fR \fBnodl open\fR fR

.ad

.sp .6

.RS 4n

Marks the object as not available to \fBdl open\fR(3C), either as the object
specified by the \fBdlopen()\fR, or as any form of dependency required by the
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1315
1316

obj ect specified by the \fBdlopen()\fR This option is only neani ngful when
bui Il ding a shared object.

1317 .RE

1319
1320

.sp
.ne 2

1321 .na

1322

\fB\fB-z\fR \ f Bnodunp\ fR fR
d

1323 . a

1324
1325
1326

.sp .6
. RS 4n
Marks the object as not available to \fBdl dump\fR(3C).

1327 .RE

1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347

.sp
.ne 2

.na
\fB\fB-z\fR \ fBnol dynsym f R fR

.ad

.sp .6

.RS 4n

Prevents the inclusion of a \fB\& SUNW | dynsym f R section in dynamnic
executabl es or sharable libraries. The \fB\ & SUNWI dynsym fR section augnments
the \fB\& dynsym fR section by providing synbols for local functions. Local
function synbols all ow debuggers to display |ocal function names in stack
traces fromstripped programs. Similarly, \fBdladdr\fR(3C) is able to supply
nore accurate results.

Sp
The \fB-z\fR \fBnol dynsym fR option also prevents the inclusion of the two
synbol sort sections that are related to the \fB\& SUNWI|dynsym fR section. The
\fB\ & SUNW dynsymsort\fR section provides sorted access to regular function and
variabl e synbols. The \fB\ & SUNW dyntl ssort\fR section provides sorted access
to thread | ocal storage (\fBTLS\fR) variable synbols.

1348 .s

1349
1350
1351
1352
1353
1354

1356
1357
1358
1359

p
The \fB\ & SUNW | dynsym f R, \fB\ & SUNWdynsynsort\fR, and
\fB\ & SUNW dynt | ssort\fR sections, which becomes part of the allocable text
segnent of the resulting file, cannot be renpved by \fBstrip\fR(1). Therefore,
the \fB-z\fR \fBnol dynsym fR option is the only way to prevent their inclusion.
See the \fB-s\fR and \fB-z\fR \ fBredl ocsym fR options.
. RE

.sp
.ne 2

.na
\fB\fB-z\fR \fBnopartial \fRfR
d

1360 . a

1361
1362
1363
1364

.sp .6

. RS 4n

Partially initialized synbols, that are defined wi thin relocatable object
files, are expanded in the output file being generated.

1365 . RE

1367
1368

.Sp
.ne 2

1369 .na

1370

\fB\fB-z\fR \ fBnoversi on\f R fR
d

1371 . al

1372
1373
1374
1375

.Sp .6

.RS 4n

Does not record any versioning sections. Any version sections or associated
\fB\ & dynami c\fR section entries are not generated in the output inmage.

1376 . RE

1378
1379
1380

.sp
.ne 2
.na
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1381 \fB\fB-z\fR \ f Bnow\ f R fR

1382 . ad

1383 .sp .6

1384 . RS 4n

1385 Marks the obj ect as requiring non-lazy runtinme binding. This node is simlar to
1386 addi ng the object to the process by using \fBdl open\fR(3C) with the

1387 \f BRTLD NOWfR npde. This node is also simlar to having the \fBLD BI ND_NOWfR

1388

environnent variable in effect. See \fBld.so.1\fR(1)

1389 . RE

1391
1392
1393
1394
1395
1396
1397
1398
1399
1400

.sp
.ne 2

.na
\fB\fB-zZ\fR \fBorigin\fRfR

.ad

.sp .6

.RS 4n

Marks the object as requiring imediate \fBSORIG N\fR processing at runtine.
This option is only maintained for historic conpatibility, as the runtine
anal ysis of objects to provide for \fBSORIG N\fR processing is now defaul t.

1401 . RE

1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413

.sp
.ne 2

.na
\fB\fB-z\fR \fBpreinitarray=\f R flfunction\fRfR

.ad

.sp .6

.RS 4n

Appends an entry to the \fB\& preinitarray\fR section of the object being
built. If no \fB\& preinitarray\fR section is present, a section is created.
The new entry is initialized to point to \flfunction\fR See \fllnitialization
and Termination Sections\fR in \flLinker and Libraries GQuide\fR

1414 . RE

1416
1417

.sp
.ne 2

1418 .na

1419
1420
1421
1422
1423
1424
1425
1426
1427

\fB\fB-z\fR \ fBredl ocsym fRfR

.ad

.sp .6

.RS 4n

Elimnates all |ocal synmbols except for the \flSECT\fR synbols fromthe synbol
table \fBSHT_SYMIAB\fR All relocations that refer to local synbols are updated
to refer to the corresponding \flISECT\fR synbol. This option allows specialized
objects to greatly reduce their synbol table sizes. Elinminated | ocal synbols
can reduce the \fB\ & stab*\fR debugging information that is generated using the

1428 conpiler drivers \fB-g\fR option. See the \fB-s\fR and \fB-z\fR \fBnol dynsym fR
1429 options.

1430 . RE

1432 .sp

1433 .ne 2

1434 .na

1435 \fB\fB-z\fR \fBrel axrel oc\fR fR

1436 . ad

1437 .sp .6

1438 . RS 4n

1439 \fBId\fR normal |y issues a fatal error upon encountering a relocation using a
1440 synbol that references an elimnmi nated COVDAT section. If \fB-z\fR

1441 \fBrel axreloc\fR is enabled, \fBId\fR instead redirects such relocations to the
1442 equival ent synmbol in the COVDAT section that was kept. \fB-z\fR

1443 \fBrel axreloc\fR is a specialized option, nainly of interest to conpiler

1444

authors, and is not intended for general use.

1445 . RE
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1447 .sp
1448 .ne 2

1449 .na

1450 \fB\fB-z\f R \ f Brescan-now f R f R

1451 . ad

1452 . br

1453 . na

1454 \fB\fB-z\fR \fBrescan\fR fR

1455 . ad

1456 .sp .6

1457 . RS 4n

1458 These options rescan the archive files that are provided to the |ink-edit. By
1459 default, archives are processed once as the archives appear on the command
1460 line. Archives are traditionally specified at the end of the command |ine so
1461 that their synbol definitions resolve any preceding references. However,

1462 specifying archives multiple tinmes to satisfy their own interdependencies can
1463 be necessary.

1464 .sp

1465 \fB-z\fR \fBrescan-nowfR is a positional option, and is processed by the
1466 |ink-editor inmmediately when encountered on the conmmand line. Al archives seen
1467 on the conmand line up to that point are inmediately reprocessed in an attenpt
1468 to | ocate additional archive nenbers that resolve synbol references. This
1469 archive rescanning is repeated until a pass over the archives occurs in which
1470 no new nenbers are extracted.

1471 .sp

1472 \fB-z\fR \fBrescan\fR is a position independent option. The |ink-editor defers
1473 the rescan operation until after it has processed the entire command |ine, and
1474 then initiates a final rescan operation over all archives seen on the command
1475 line. The \fB-z\fR \fBrescan\fR operation can interact incorrectly
1476 with objects that contain initialization (.init) or finalization (.fini)

1477 sections, preventing the code in those sections fromrunning. For this reason,
1478 \fB-z\fR \fBrescan\fR i s deprecated, and use of \fB-z\fR \fBrescan-nowmfR is
1479 advi sed.

1480 . RE

1482 .sp

1483 .ne 2

1484 .na

1485 \fB\fB-z\fR \fBrescan-start\fR ... \fB-zZ\fR \fBrescan-end\fRfR

1486 . ad

1487 . br

1488 . na

1489 \fB\fB--start-group\fR ... \fB--end-group\fR fR

1490 . ad

1491 br

1492

1493\fB\fB(\fR \fB-)\fRfR

1494 . ad

1495 .sp .6

1496 . RS 4n

1497 Defines an archive rescan group. This is a positional construct, and is

1498 processed by the link-editor imediately upon encountering the closing

1499 delimter option. Archives found within the group deliniter options are

1500 reprocessed as a group in an attenpt to locate additional archive nenbers that
1501 resol ve synbol references. This archive rescanning is repeated until a pass
1502 over the archives On the occurs in which no new nmenbers are extracted.

1503 Archive rescan groups cannot be nested.

1504 . RE

1506 . sp

1507 .ne 2

1508 . na

1509 \fB\fB-z\fR \fBtarget =sparc| x86\f R \fI\fRfR

1510 . ad

1511 .sp .6

1512 . RS 4n

new usr/src/ man/ manl/ld. 1 24

1513
1514

Specifies the machine type for the output object. Supported targets are Sparc
and x86. The 32-bit nmachine type for the specified target is used unless the

1515 \fB-64\fR option is also present, in which case the correspondi ng 64-bit

1516 machine type is used. By default, the machine type of the object being

1517 generated is determined fromthe first \fBELF\fR object processed fromthe
1518 conmmand line. If no objects are specified, the machine type is determ ned by
1519 the first object encountered within the first archive processed fromthe
1520 conmand line. |If there are no objects or archives, the |link-editor assumes the
1521 native machine. This option is useful when creating an object directly with
1522 \fBId\fR whose input is solely froma \fBnapfile\fR See the \fB-MfR option.
1523 It can also be useful in the rare case of linking entirely froman archive that
1524 contains objects of different nachine types for which the first object is not
1525 of the desired nachine type. See \flThe 32-bit link-editor and 64-bit

1526 link-editor\fR in \flLinker and Libraries CGuide\fR

1527 . RE

1529 .sp

1530 .ne 2

1531 .na

1532 \fB\fB-z\fR \fBtext\fRfR

1533 . ad

1534 .sp .6

1535 . RS 4n

1536 In dynanic node only, forces a fatal error if any relocations against

1537 non-witable, allocatable sections renain. For historic reasons, this node is
1538 not the default when building an executable or shared object. However, its use
1539 is recommended to ensure that the text segnent of the dynanic object being
1540 built is shareable between nultiple running processes. A shared text segnment
1541 incurs the |east relocation overhead when |oaded into nmenory.

1542 \f | Position-Independent Code\fR in \flLinker and Libraries Gui de\f R

1543 . RE

1545 . sp

1546 .ne 2

1547 . na

1548 \fB\fB-z\fR \fBtextof f\fRfR

1549 . ad

1550 .sp .6

1551 . RS 4n

1552 In dynam ¢ node only, allows relocations against all allocatable sections,
1553 including non-witable ones. This nbde is the default when building a shar ed
1554 obj ect.

1555 . RE

1557 .sp

1558 .ne 2

1559 . na

1560 \fB\fB-z\fR \fBtextwarn\f R f R

1561 . ad

1562 .sp .6

1563 . RS 4n

1564 In dynam c node only, lists a warning if any relocations agai nst non-witable,
1565 al | ocatabl e sections renain. This nbde is the default when building an

1566 execut abl e.

1567 . RE

1569 .sp

1570 .ne 2

1571 .na

1572 \fB\fB-z\fR \fBverbose\fR fR

1573 . ad

1574 .sp .6

1575 . RS 4n

1576 This option provides additional warning diagnostics during a link-edit.

1577
1578

Presently, this option conveys suspicious use of displacenent relocations. This
option also conveys the restricted use of static \fBTLS\fR rel ocati ons when
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1579
1580

usr/src/ man/ manl/ld. 1 25

bui | di ng shared objects. In future, this option m ght be enhanced to provide
addi tional diagnostics that are deened too noisy to be generated by default.

1581 . RE

1583
1584
1585
1586
1587
1588

1589 .

1590
1591
1592

1593 .

1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607

1608 .
1609 .i

1610
1611
1612

.sp
.ne 2

. na

\fB\fB-zZ\fR fBwmap=\fR flsynbol \fRfR
.ad

. br

na

\fB\fB-wrap=\fR \flsynmbol \fRfR
.ad

. br

na

\fB\fB--wrap=\fR \fIsymbol \fRfR
.ad

.sp .6

. RS 4n

Renane undefined references to \flsynbol\fR in order to allow w apper code to
be linked into the output object without having to nodify source code. \Wen
\fB-z wap\fR is specified, all undefined references to \flsynbol\fR are
nodified to reference \fB_wap_\fRflsynbol\fR, and all references to
\fB__real _\fR flsynbol\fR are nodified to reference \flsynbol\fR The user is
expected to provide an object containing the \fB_wap_ \fR flsynbol\fR
function. This wapper function can call \fB__real \fRflsynbol\fR in order to
reference the actual function being wapped.

.sp
The following is an exanple of a wapper for the \fBnalloc\fR(3C) function:

__wap_nalloc(size_t c)

1613 |

1614
1614
1615

(void) printf("mall
(void) printf("malloc cal
return (__real _malloc(c));

oc called with %u\en", c);
led with %Zu\n", c);

1616 }
__unchanged_portion_onitted_
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- Typo in file(1l) manpage and various others

R R R R

"\ te

.\" Copyright 1989 AT&T

.\" Copyright (c) 2007, Sun Mcrosystens, Inc. Al R ghts Reserved

.\" Portions Copyright (c) 1992, X/ Open Conpany Limted Al R ghts Reserved

\" Sun Mcrosystenms, Inc. gratefully acknow edges The Open G oup for perm ssion
. http://ww. opengr oup. or g/ bookst ore/.

.\" The Institute of Electrical and El ectronics Engineers and The Open G oup, ha
.\" This notice shall appear on any product containing this material.

\" The contents of this file are subject to the terns of the Conmon Devel opnment
.\" You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE or http:
.\" Wen distributing Covered Code, include this CDDL HEADER in each file and in
.THNM 1 "Sep 10, 2013"

.THNM 1 "Cct 10, 2007"

. SH NAME

nm\- print nane |list of an object file

. SH SYNOPSI S

.LP

. nf

\fB/usr/bin/nmMfR [\fB-ACDhl nPpr RsTUW\fR] [\fB-efox\fR] [\fB-g\fR | \fB-u\fR]
[\fB-t\fR\fIformat\fR] \flfile\fR ..

Cfi

.LP

. nf

\f B/ usr/ xpg4/ bi n/nm f R [\ fB- ACDhl nPpr RsTUW\fR] [\fB-efox\fR] [\fB-g\fR | \fB-u\
[\fB-t\fR\flIformat\fR] \flfile\fR ..

. SH DESCRI PTI ON
.sp

.LP
The \fBnm fR uti

lity displays the synbol table of each \fBELF\fR object file
that is specified by \flIfil \f
- Sp
LP

If no synbolic information is available for a valid input file, the \fBnmfR
utility reports that fact, but not consider it an error condi ti on.

. SH OPTI ONS

.sp

.LP

The output of \fBnm fR can be controlled using the follow ng options:

.sp

.ne 2

.na
\fB\fB-AfRfR

.ad

. RS 13n

Wites the full path name or library nane of an object on each line.
. RE

.sp
.ne 2

. na
\fB\fB-QfRfR

.ad

. RS 13n

Demangl es C++ synbol nanes before printing them out.
. RE

.sp
.ne 2

new usr/src/ man/ manl/ nm 1

.na
\fB\fB-DIfRfR

.ad

.RS 13n

Di spl ays the \fBSHT_DYNSYM fR synbol information. This is the synmbol table used
by \fBld.so.1\fR and is present even in stripped dynani c executables. |f
\fB-D\If R is not specified, the default behavior is to display the

\ f BSHT_SYMIAB\ f R synbol i nformation.

.RE

.sp
.ne 2

. na
\fB\fB-e\fRfR
.ad

. RS 13n

See NOTES bel ow.
. RE

.sp
.ne 2

.na
\fB\fB-fA\fRfR
.ad

.RS 13n

See NOTES bel ow.
. RE

.sp
.ne 2

. ha
\fB\fB-g\fRfR
d

. al
.RS 13n

Wites only external (global) synmbol information.
.RE

.sp
.ne 2

.na
\fB\fB-h\fRfR

.ad

. RS 13n

Does not display the output headi ng data.
.RE

.sp
.ne 2

.na

\fB\fB-LAfRfR

.ad

. RS 13n

Di spl ays the \fBSHT_SUNW LDYNSYM fR synbol information. This synbol table
contains |local function synmbols. \fBSHT_SUNWLDYNSM fR synbol tables are
present even in stripped dynam c executabl es. These synbol s augnent the gl obal
synbol s that are found in \fBSHT_DYNSYMfR synbol table. If \fB-L\fRis not
speci fied, the default behavior is to display the \fBSHT_SYMIAB\fR synbol

i nf ormation.

119 . RE

121
122

.sp
.ne 2

123 .na

124
125
126

\fB\fB-I\fRfR
.ad
. RS 13n
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127
128
129

131
132

133 .

134
135
136
137

Di stingui shes between \fBWEAK\fR and \f BGLOBAL\fR synbol s by appending a * to
the key letter for \fBWEAK\fR synbol s.
. RE

.sp
.ne 2

na
\fB\fB-n\fRfR

. al
. RS 13n
Sorts external synbols by nane before they are printed.

138 . RE

140
141
142
143
144
145
146
147
148

150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165

167
168
169
170
171
172
173
174

176
177
178
179
180
181
182
183

185
186
187
188
189
190
191
192

.sp
.ne 2

. na
\fB\fB-o\fRfR
.ad

. RS 13n

Prints the value and size of a synbol in octal instead of decimal (equival ent
to \fB-t\fR\fBo\fR).

. RE

.sp
.ne 2

. ha
\fB\fB-p\fR fR
ad

_RS 13n

Produces easy to parse, terse output. Each synbol nane is preceded by its val ue
(bl anks if undefined) and one of the letters:

.sp

.ne 2

.na
\fB\fBAfRfR
.ad

. RS 5n

Absol ute synbol .
. RE

.sp
.ne 2

.na
\fB\fBB\fRfR

.ad

.RS 5n

bss (uninitialized data space) synbol.
.RE

.sp
.ne 2

.nha
\fB\fBOfRfR
.ad

.RS 5n
COWDON synbol .
.RE

.sp
.ne 2

.na
\fB\fBDLfRfR

.ad

. RS 5n

Dat a obj ect synbol .
.RE
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194
195
196
197
198
199
200
201

203
204
205
206
207
208
209
210

212
213
214
215
216
217
218

.sp
.ne 2

.na
\fB\fBR\fRfR
.ad

. RS 5n

File synbol.
.RE

.sp
.ne 2

.na
\fB\fBM\fRfR

.ad

. RS 5n

Synbol has no type.
. RE

.sp
.ne 2

.na
\fB\fBL\fR fR

.ad

.RS 5n

Thr ead- Local storage synbol .

219 . RE

221
222
223
224
225
226
227
228

230
231
232
233
234
235
236
237

239
240
241
242
243
244
245
246

248
249
250
251
252
253
254
255

.sp
.ne 2

. ha
\fB\fBS\fRfR

. al
.RS 5n

Section synbol .
.RE

.sp
.ne 2

.na
\fB\fBT\fRfR
.ad

. RS 5n

Text synbol .
.RE

.sp
.ne 2

. na
\fB\fBWfR fR
.ad

.RS 5n
Undef i ned.

. RE

If the synmbol’s binding attribute is:

.sp
.ne 2

.na
\fB\f BLOCAL\fR fR

.ad

. RS 10n

The key letter is | ower case.

256 . RE

.sp



new usr/src/ man/ manl/ nm 1

259

260 .

261
262
263
264
265
266

268
269
270
271
272
273
274
275

277

279
280
281
282
283
284
285
286
287

289
290
291
292
293
294
295
296

298
299
300
301
302
303
304
305
306

308
309
310
311
312
313
314

.ne 2

na
\fB\f BWEAK\ f R\ f R

.ad

.RS 10n

The key letter is upper case. If t
case key letter is followed by a \
.RE

fB-I\fR nodifier is specified, the upper
f

.sp
.ne 2

. na
\fB\f BGLOBAL\f R f R

.ad

. RS 10n

The key letter is upper case.
. RE

. RE

.sp
.ne 2

. ha
\fB\fB-PAfRfR

. al
. RS 13n

Wites information in a portable output format, as specified in \fBStandard
Qut put\ fR

.RE

.sp
.ne 2

. na
\fB\fB-r\fRfR

.ad

. RS 13n

Prepends the nanme of the object file or archive to each output Iine.
. RE

.sp
.ne 2

.na
\fB\fB-RfRfR

.ad

. RS 13n

Prints the archive nane (if present), followed by the object file and synbol
name. |If the \fB-r\fR option is also specified, this option is ignored.

. RE

.sp
.ne 2

. na
\fB\fB-s\fRfR

.ad

.RS 13n

Prints section nanme instead of section index.

315 . RE

317
318
319
320
321
322
323
324

.sp
.ne 2

.na
\fB\fB-t\fR\flformat\fRfR

.ad

. RS 13n

Wites each nuneric value in the specified format. The fornat is dependent on
the single character used as the \flformat\fR option-argunent:
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325
326
327
328
329
330
331

.sp
.ne 2

. na

\fB\fBd\fRfR

.ad

. RS 5n

The offset is witten in decimal (default).

332 .RE

334
335
336
337
338
339
340

.sp
.ne 2

. na
\fB\fBo\fRfR

.ad

. RS 5n

The offset is witten in octal.

341 .RE

343
344
345
346
347
348
349
350

352 .

354
355
356
357
358
359
360
361

363
364
365
366
367
368
369
370

.sp
.ne 2

. na
\fB\fBX\fRfR

.ad

. RS 5n

The offset is witten in hexadecimal.
.RE

RE

.sp
.ne 2

. na
\fB\fB-T\fRfR
.ad

.RS 13n

See \fBNOTES\f R
. RE

. SS "/usr/bin/nnt

.sp
.ne 2

.na
\fB\fB-u\fRfR

.ad

. RS 6n

Prints undefined synbols only.

371 .RE

373
374
375
376
377
378
379
380
381

383
384
385
386
387
388
389

. SS "/ usr/xpg4/ bin/ nnt

.sp
.ne 2

.nha
\fB\fB-u\fR fR

.ad

.RS 6n

Prints long listing for each undefined synbol. See \fBOUTPUT\fR bel ow.
.RE

.sp
.ne 2

.na
\fB\fB-vV\fR fR

.ad

. RS 6n

Sorts external synbols by value before they are printed.

390 . RE
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392
393
394
395
396
397
398
399
400

402
403
404
405
406
407
408
409
410

412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429

.sp
.ne 2

.na
\fB\fB-WfRfR

.ad

. RS 6n

Prints the version of the \fBnm fR command executing on the standard error
out put .

. RE

.sp
.ne 2

.na
\fB\fB-x\fRfR

.ad

.RS 6n

Prints the value and size of a synbol in hexadecinal instead of decinal
(equivalent to \fB-t\fR\fBx\fR).

.RE

.sp
.LP

Options can be used in any order, either singly or in conbination, and can
appear anywhere in the command |ine. When conflicting options are specified
(such as \fB-v\fR and \fB-n\fR, or \fB-o\fR and \fB-x\fR) the first is taken
and the second ignored with a warning nessage to the user. (See \fB-RfR for
exception.)

. SH OPERANDS

.sp

.LP

The followi ng operand is supported:

.sp

.ne 2

.na
\fB\fIfile\fRfR

.ad

.RS 8n

A path nane of an object file, executable file or object-file library.

430 . RE

432
433
434
435
436

437 .
438 .

439

440 .

441
442
443
444
445
446
447

449
450
451
452
453
454
455
456

. SH QUTPUT

.sp

.LP

This section describes the \fBnmifR utility s output options.
.SS "Standard Cutput"

For each synmbol, the following information is printed:
.ne 2

.nha
\fB\fBl ndex\fR fR

.ad

.RS 15n

The index of the synmbol. (The index appears in brackets.)
.RE

.sp
.ne 2

.na

\fB\fBVal ue\fRfR

.ad

.RS 15n

The val ue of the synbol is one of the follow ng:
.RS +4
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457 . TP

458 .ie t \(bu

459 .el o

460 A section offset for defined synmbols in a relocatable file.
461 .

462 . RS +4

463 . TP

464 .ie t \(bu

465 .el o

466 Alignnent constraints for synmbols whose section index is \fBSHN_COVWON f R
467 . RE

468 . RS +4

469 . TP

470 .ie t \(bu

471 .el o

472 A virtual address in executable and dynamic library files.
473 . RE

474 . RE

476 .sp

477 .ne 2

478 . na

479 \fB\fBSi ze\fR fR

480 . ad

481 . RS 15n

482 The size in bytes of the associated object.
483 . RE

485 . sp

486 .ne 2

487 . na

488 \fB\fBType\fR fR

489 . ad

490 . RS 15n

491 A synbol is of one of the follow ng types
492 . sp

493 .ne 2

494 . na

495 \fB\fBNOTYPE\f R\ f R
496 . ad

497 . RS 11n

498 No type was specified
499 . RE

501 .sp

502 .ne 2

503 .na

504 \fB\f BOBJECT\f R fR

505 . al

506 . RS 11n

507 A data object such as an array or variable.
508 . RE

510 .sp

511 .ne 2

512 .na

513 \fB\f BFUNC\fR f R

514 . ad

515 . RS 11n

516 A function or other executable code.
517 .RE

519 .sp

520 .ne 2

521 .na

522 \fB\fBREG \fR fR
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523 . ad

524 . RS 11n

525 A register synbol (\fBSPARC\fR only).
526 . RE

528 .sp

529 .ne 2

530 . na

531 \fB\fBSECTION\f R f R
532 . ad

533 . RS 11n

534 A section synbol.
535 . RE

537 .sp
538 .ne 2

539 .na

540 \fB\fBFILE\fR fR

541 . ad

542 . RS 11n

543 Nane of the source file.
544 . RE

546 .sp

547 .ne 2

548 . na

549 \fB\f BCOWON f R\ f R

550 . ad

551 . RS 11n

552 An uninitialized common bl ock.
553 . RE

555 .sp

556 .ne 2

557 .na

558 \fB\f BTLS\fR f R

559 . al

560 . RS 11n

561 A variable associated with Thread-Local storage.
562 . RE

564 . RE

566 .sp
567 .ne 2

568 .na

569 \fB\fBBi nd\fRfR

570 . ad

571 . RS 15n

572 The synbol’s binding attributes.

573 .sp

574 .ne 2

575 . na

576 \fB\f BLOCAL symbol s\fRfR

577 . ad

578 . RS 18n

579 Have a scope limted to the object file containing their definition.
580 . RE

582 .sp

583 .ne 2

584 .na

585 \fB\f BGLOBAL synbol s\fRfR

586 . ad

587 . RS 18n

588 Are visible to all object files being conbined.
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589

591
592
593
594
595
596
597
598

600 .

602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625

627

629
630
631
632
633
634
635
636
637
638
639
640
641
642
643

. RE

.sp
.ne 2

.na
\ f B\ f BWEAK synbol s\fR fR

.ad

. RS 18n

Are essentially global synbols with a | ower precedence than \fBGLOBAL\fR
. RE

RE

.sp
.ne 2

.na

\fB\fBO her\fRfR

.ad

. RS 15n

A synbol’s visibility.

.sp
The lower bits of the \fBst_other\fR nenber of the \fBEl f32_SymifR structure,
and the \fBEIf64_Sym fR structure, defined in \fB<sys/elf.h>\fR are currently
used and can be one of:
.sp

.in +2

. nf

#def i ne STV_DEFAULT
#define STV_| NTERNAL
#define STV_H DDEN
#defi ne STV_PROTECTED
#def i ne STV_EXPORTED
#defi ne STV_SI NGLETON
#define STV_ELI M NATE
fi

.in -2

.sp

.RE

COURWNRFO

.sp
.ne 2

. ha
\fB\f BShndx\fRfR

. al

.RS 15n

Except for three special values, this is the section header table index in
relation to which the synbol is defined. The followi ng special values exist:
.sp

.ne 2

.na

\fB\f BABS\f R f R

.a
. RS 10n
I ndi cates the synbol’s val ue does not change through rel ocation.

644 . RE

646
647
648
649
650
651
652
653

.sp
.ne 2

.ha
\ f B\ f BCOWON\ f R f R

.ad

.RS 10n

I ndi cates an unal |l ocated bl ock and the val ue provides alignnent constraints.
.RE

10
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655
656

.sp
.ne 2

657 .na

658

\fg\fBUNDEF\fR‘\fR

659 . al

660
661

. RS 10n
I ndi cates an undefined synbol .

662 . RE

664

666
667

. RE

.sp
.ne 2

668 . na

669
670
671
672

\fB\f BNane\f R\ f R

.ad

. RS 15n

The nane of the synbol.

673 . RE

675
676
677
678
679
680
681

.sp
ne 2

\fB\fBij ect Name\fR fR
ad

"RS 15n

The nane of the object or library if \fB-AfR is specified.

682 . RE

684
685
686
687
688
689
690
691

.sp
.LP

If the \fB-P\fR option is specified, the previous information is displayed
using the followi ng portable format. The three versions differ depending on
whether \fB-t\fR\fBd\fR \fB-t\fR\fBo\fR, or \fB-t\fR\fBx\fR was specified,
respectively:

.sp

Lin +2

692 . nf

693
694
695
694
695
696
697
698
699

701
702
703
704
705
706

707 .

708

\fB"%% % % %\n" ,\fR \fllibrary/object name\fR, \flnane
\fBsize "%% % % %\en",\fR \fllibrary/object nane\
\fBtype,\fR \flvalue\fR \fB, size "%% % % %\en",\
\fBsize "%% % % %\n",\fR \fllibrary/object nanel f R
\fBtype,\fR \flvalue\fR \fB, size "%% % % %\n",\fR\
\fBtype,\fR \flvalue\fRfB, size\fR

fRfB, type, \fR\flv
Iname\fR, \e
i brary/ obj ect
nane\fR, \e
i brary/ obj ect n

— . —

fB,
R \f
R\TI
R \fl
Il

Cfi
.in -2
.sp

.sp

Wnere \fllibrary/object nane\fR is formatted as foll ows:
RS +4

TP

.iet \(bu

el o

If \fB-AfRis not specified, \fllibrary/object nane\fR is an enpty string.

709 . RE

710
711
712
713
714
715
716
717
718

.RS +4

TP

.iet \(bu

.el o

If \fB-AfR is specified and the corresponding \flfile\fR operand does not nane
a library:

.sp

.in +2

. nf
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719 \fB"¥%s: \flfile\fRfR
720 . fi

721 .in -2

722 .sp

724 . RE
725 . RS +4
726 . TP

727 .iet \(bu
728 .el o

729
730 library. In this case,
731 containing the synbol
732 .sp

733 .in +2

734 . nf

735 \fB"%s[ %] : ",
736 . fi

737 .in -2

738 .sp

740 . RE
741 .sp
742
743
744
745
746
747 . RS +4
748 . TP
749 i
750 .el o
751
752 .sp
753 i
754 . nf

755 \fB"%:\en", \
755 \fB"%:\n", \f
756 . fi

757 .in -2

758 .sp

I'ibrary,

760 . RE

761 . RS +4

762 . TP

763 .iet \(bu
764 .el o

765

\fifile\fR

\flobject file\fRfR

.LP
If \fB-AfRis not specified,

| object fil
object file

\
f

fRf

RfR

i
766 \f
767 follow ng synbols:
768 .sp
769 .in +2
770 . nf
771 \fB'°/s[°/.s]:\en", \fIifile\fR \f
771\fB'°/s[°/s]:\n", \fifile\f \fl
772 i
773 .in -2
774 .sp
776 . RE
777 .sp
778 . LP
779 If \fB-P\fRis specified, but \fB-t\fRis not,
780 \fBx\fR had been specified.
781 . SH ENVI RONMENT VARI ABLES
782 .sp

f the corresponding \flfile\fR operand nanes a library;
lobject file\fRis the name of the file in the library containing the
|

R

the format

If \fB-AfRis specified and the corresponding \flfile\fR operand nanes a
\flobject file\fR nanes the object file in the library
bei ng descri bed:

then if nore than one \flfile\fR operand is
specified or if only one \flfile\fR operand is specified and it
\fBhmMfR wites a line identifying the object containing the foll ow ng
synbol s before the lines containing those synbols,

nanes a

inthe form

in this case,

isas if \fB-t\fR

12
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783
784
785
786
787
788
789
790
791
792
793
794
795
796
797

.LP

See \fBenviron\fR(5) for descript
that affect the execution of \fBn
\fBLC COLLATE\fR, \fBLC_CTYPE\fR,
.SH EXIT STATUS

.sp

.LP

The followi ng exit values are returned:
.sp

.ne 2

io
m
\

of the follow ng environnent variables
> \fBLANGfR, \fBLC ALL\fR,

ns
f
fBLC_MESSAGES\fR, and \fBNLSPATH\ f R

. ha
\fB\fBO\fRfR

. al
. RS 6n
Successful conpletion.

798 . RE

800
801
802
803
804
805
806

.sp
.ne 2

. na
\fB\fB>0O\fR fR
.ad

. RS 6n

An error occurred.

807 .RE

809
810
811
812
813
814

816
817
818
819
820
821
822
823
824

826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847

. SH ATTRI BUTES

.sp

.LP

See \fBattributes\fR(5) for descriptions of the follow ng attributes:
. SH / USR/ XPGA/ BI N NM

.sp

.sp
. TS

box;

c| c

.

ATTRI BUTE TYPE ATTRI BUTE VALUE

Tnterface Stability Conmi tted
. TE

. SH SEE ALSO

.sp

.LP

\fBar\fR(1), \fBas\fR(1), \fBdunp\fR(1), \fBId\fR(1), \fBld. so. 1\fR(1),
\fBar.h\fR(3HEAD), \fBa.out\fR(4), \fBattributes\fR(5), \fBenviron\fR(5),
\ f Bst andar ds\ f R(5)

. SH NOTES

.sp

.LP
The following options are obsol ete because of changes to the object file format
and m ght be deleted in a future rel ease.

.sp
.ne 2

.na
\fB\fB-e\fRfR

.ad

. RS 6n

Prints only external and static synbols. The synbol table now contains only
static and external synbols. Automatic synbols no | onger appear in the synbol
table. They do appear in the debugging infornmation produced by \fBcc\fR
\fB-g\fR which can be exam ned using \fBdunp\fR(1).

. RE
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849
850
851
852
853
854
855
856
857
858

860
861
862
863
864
865
866
867
868
869

.sp
.ne 2

. na
\fg:\fB-f\fR\fR

. al
. RS 6n

Produces full output. Redundant synbols (such as \fB\& text\fR \fB\& data\fR,
and so forth), which existed previously, do not exist and producing full output
is identical to the default output.

. RE

.sp
.ne 2

. na
\fB\fB-T\fR fR
.ad

.RS 6n

By default, \fBnmifR prints the entire name of the synbols listed. Since synbol
nanes have been noved to the |last colum, the problemof overflowis renmved
and it is no |onger necessary to truncate the synbol nane.

. RE
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- Typo in file(1l) manpage and various others

R R R R

"\ te

.\" Copyright (c) 2009, Sun M crosystens, Inc. All Rights Reserved

.\" Copyright 1992, X/ Open Conpany Limted All Rights Reserved

.\" Portions Copyright (c) 1982-2007 AT&T Know edge Ventures

\" Sun Mcrosystenms, Inc. gratefully acknow edges The Open G oup for perm ssion

.\" The Institute of Electrical and El ectronics Engi neers and The Open G oup, ha

.\" are reprinted and reproduced in electronic formin the Sun OS Reference Manu

.\" and Electronics Engineers, Inc and The Open Goup. In the event of any discr
" This notice shall appear on any product containing this material.

.\" The contents of this file are subject to the terns of the Common Devel opnent

.\" See the License for the specific |anguage governing perm ssions and |initat

A" the fiel ds encl osed by brackets "[]" replaced with your own identifying info

.TH PRINTF 1 "Aug 11, 200

. SH NAME

printf \- wite formatted out put
. SH SYNOPSI S

.SS "/usr/bin/printf"

LP

_nf
\fBprintf\fR\flformat\fR [\flargument\fR]...
fi

. SS "ksh93"

.LP

. nf

\fBprintf\fR\flformat\fR [\flstring\fR ..]
i

. SH DESCRI PTI ON

.SS "/usr/bin/printf"

.sp

.LP

The \fBprintf\fR utility wites each string operand to standard output using
\flformat\fR to control the output format.

. SH OPERANDS

.SS "/usr/bin/printf"

.sp

.LP

The foll owi ng operands are supported by \fB/usr/bin/printf\fR
.sp

.ne 2

.na
\fB\flformat\fRfR

. al

.RS 12n

A string describing the format to use to wite the remaining operands. The
\flfornat\fR operand is used as the \flformat\fR string described on the
\fBformat s\fR(5) manual page, with the follow ng exceptions:

RS +4

TP

.iet \(bu

.el o

A \fBSPACE\fR character in the format string, in any context other than a flag
of a conversion specification, is treated as an ordinary character that is
copi ed to the output.

RE

.RS +4
TP

.iet \(bu
.el o

A character in the format string is treated as a character, not as a
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62 \f BSPACE\f R character.

63 . RE

64 . RS +4

65 . TP

66 .iet \(bu

67 .el o

68 In addition to the escape sequences described on the \fBformats\fR(5) nanual

69 page (\fB\ele\fR \fB\ea\fR \fBleb\fR \fB\ef\fR \fBlen\fR \fBler\fR

70 \fB\et\fR, \fB\ev\fR), \fBle\fRflddd\fR where \flddd\fR is a one-, two- or
71 three-digit octal nunber, is witten as a byte with the nunmeric val ue specified

by the octal nunber.
RE

RS +4

The program does not precede or follow output fromthe \fBd\fR or \fBu\fR
conversion specifications with blank characters not specified by the
\flfornat\fR operand.

RE

RS +4

The program does not precede output fromthe \fBo\fR conversion specification
with zeros not specified by the \flformat\fR operand.
RE

‘RS +4

. TP
.iet \(bu
.el o
An additional conversion character, \fBb\fR, is supported as follows. The
argunent is taken to be a string that can contain backsl ash-escape sequences.
The fol | owi ng backsl ash- escape sequences are supported:

RS +4

TP

.iet \(bu

.el o

the escape sequences |listed on the \fBformats\fR(5) manual page (\fB
\fBlea\fR \fB\eb\fR \fB\ef\fR \fBlen\fR \fB\er\fR \fBet\fR \fB
which are converted to the characters they represent

. RE

ele\fR
Ve fR),

RS +4
. TP
.iet \(bu

.el o
\fBleO\fR flddd\fR, where \flddd\fRis a zero-, one-, two-

or three-digit octal
nunber that is converted to a byte with the nuneric value specified by the
octal nunber
.RE
RS +4
TP
.iet \(bu
.el o
\fB\ec\fR, which is witten and causes \fBprintf\fR to ignore any remai ni ng

characters in the string operand containing it, any remaining string operands
and any additional characters in the \flformat\fR operand.
.RE

. RE

The interpretation of a backslash followed by any other sequence of characters
is unspecified.

.sp

Bytes fromthe converted string are witten until the end of the string or the
nunber of bytes indicated by the precision specification is reached. If the
precision is omtted, it is taken to be infinite, so all bytes up to the end of
the converted string are witten. For each speC|f| cation that consunes an
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128 argunent, the next argunment operand is evaluated and converted to the

129 appropriate type for the conversion as specified below The \flformat\fR

130 operand is reused as often as necessary to satisfy the argument operands. Any
131 extra \fBc\fR or \fBs\fR conversion specifications are evaluated as if a null
132 string argunment were supplied; other extra conversion specifications are

133 evaluated as if a zero argument were supplied. If the \flformat\fR operand
134 contains no conversion specifications and \flargunent\fR operands are present,
135 the results are unspecified. If a character sequence in the \fiformat\fR

136 operand begins with a \fB%fR character, but does not forma valid conversion
137 specification, the behavior is unspecified.

138 . RE

140 .sp

141 .ne 2

142 .na

143 \fB\flargunent\fR fR

144 . ad

145 . RS 12n

146 The strings to be witten to standard output, under the control of

147 \fBformat\fR The \flargument\fR operands are treated as strings if the

148 correspondi ng conversion character is \fBb\fR \fBc\fR or \fBs\fR Ctherw se,
149 it is evaluated as a C constant, as described by the 1SO C standard, with the
150 fol |l owi ng extensions:

151 . RS +4

152 . TP

153 .ie t \(bu

154 .el o

155 A leading plus or mnus sign is allowed.

156 . RE

157 . RS +4

158 . TP

159 .ie t \(bu

160 .el o

161 If the leading character is a single- or double-quote, the value is the nuneric
162 value in the underlying codeset of the character follow ng the single- or

163 doubl e-quot e.

164 . RE

165 |f an argunent operand cannot be conpletely converted into an internal value
166 appropriate to the correspondi ng conversion specification, a diagnostic nmessage
167 is witten to standard error and the utility does not exit with a zero exit
168 status, but continues processing any renaining operands and wites the val ue
169 accunul ated at the tinme the error was detected to standard output.

170 . RE

172 . SS "ksh93"

173 .sp

174 . LP

175 The \flformat\fR operands support the full range of ANSI C/ C99/ XPG6 formatting
176 specifiers as well as additional specifiers:

177 .sp

178 .ne 2

179 .na

180 \fB\fBW\fR fR

181 . ad

182 . RS 6n

183 Each character in the string operand is processed specially, as follows:

184 .sp

185 .ne 2

186 .na

187 \fB\fBlea\fRfR

188 . ad

189 . RS 8n

190 Alert character.

191 . RE

193 .sp
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194
195
196
197
198
199

.ne 2

.ha
\fB\fBleb\fR fR

.ad

.RS 8n

Backspace character.

200 . RE

202
203
204
205
206
207
208
209
210

212
213
214
215
216
217
218
219

221
222
223
224
225
226
227
228

230
231
232
233
234
235
236
237

239
240
241
242
243
244
245
246

248
249
250
251
252
253
254

.sp
.ne 2

. ha
\fB\fBlec\fRfR

. al
. RS 8n

Term nate out put without appending NEW.I NE. The remaining string operands are
i gnor ed.

.RE

.sp
.ne 2

.na
\fB\fBleENfRfR

.ad

. RS 8n

Escape character (\fBASCII\fR octal \fB033\fR).
. RE

.sp
.ne 2

. na
\fB\fBlef\fRfR

.ad

. RS 8n

FORM FEED char act er .
.RE

.sp
.ne 2

. na
\fB\fBlen\fRfR
.ad

.RS 8n

NEWLI NE char acter.
. RE

.sp
.ne 2

. na
\fB\fBlet\fRfR
.ad

. RS 8n

TAB char acter.
. RE

.sp
.ne 2

. na
\fB\fBlevifRfR

.ad

. RS 8n

Vertical tab character.

255 . RE

257
258
259

.sp
.ne 2
.na
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260
261
262
263

\fB\fBle\e\fR fR
.ad

. RS 8n

Backsl ash character.

264 . RE

266
267
268
269
270
271
272
273
274

276

278
279
280
281
282
283
284
285

.Sp
.ne 2

. na
\fB\fBleO\fRfIX\fRfR

.ad

. RS 8n

The 8-bit character whose \fBASCII\fR code is the \fBI\fR-, \fB2\fR-, or
\fB3\fR-digit octal nunber \fIx\fR

. RE

.RE

.sp
.ne 2

.na
\fB\fBMB\fRfR

.ad

. RS 6n

Treat the argument as a variable name and output the val ue w thout converting
it to astring. This is nost useful for variables of type \fB-b\fR

286 . RE

288
289
290
291
292
293
294
295
296

298
299
300
301
302
303
304
305
306

308
309
310
311
312
313
314
315
316
317

319
320
321
322
323
324
325

.sp
.ne 2

. ha
\fB\fBBAfRfR

.a
.RS 6n

Qutput string with characters \fB<\fR \fB&fR \fB>\fR \fB'\fR and
non-printable characters, properly escaped for use in HTM. and XM. docunents.
.RE

.sp
.ne 2

. na
\fB\fB#P\fR fR

.ad

. RS 6n

Treat \flstring\fR as an extended regul ar expression and convert it to a shell
pattern.

. RE

.sp
.ne 2

. ha
\fB\fB%\fRfR
d

. al

. RS 6n

Qutput \flstring\fR quoted in a manner that it can be read in by the shell to
get back the sanme string. However, enpty strings resulting frommssing string
operands are not quoted.

. RE

.sp
.ne 2

. na
\fB\fBMRfR fR

.ad

. RS 6n

Treat \flstring\fR as an shell pattern expression and convert it to an extended
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326
327

329
330
331
332
333
334
335
336
337
338

340
341
342
343
344
345
346
347

349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378

379 .
380 .

381
382
383
384
385
386
387
388
389
390

regul ar expression.
. RE

.sp
.ne 2

.na
\fB\fBW\fR fR
.ad

.RS 6n

Treat \flstring
preceded by (\f
the \fBdate\fR(
.RE

fR as a date/tine strin
df ormat\fR), where \fld
) conmand.

\ g and format it. The \fBT\fR can be
| format\fR is a date format as defined by

1

.sp
.ne 2

.na
\fB\fB®\fRfR

.ad

. RS 6n

Qutput a byte whose value is \fBO\fR
. RE

.sp

.LP

When perform ng conversions of \flstring\fR to satisfy a numeric format
specifier, if the first character of \flstring\fRis \fB"or’\fR, the value is
the nuneric value in the underlying code set of the character follow ng the
\fB'or’\fR Oherwise, \flstring\fRis treated |ike a shell arithnetic
expression and eval uat ed.

.sp

.LP

If a\flstring\fR operand cannot be conpletely converted into a val ue
appropriate for that format specifier, an error occurs, but renaining
\flstring\fR operands continue to be processed.

.sp

.LP

In addition to the format specifier extensions, the follow ng extensions of
ANSI C/ C99/ XPG6 are permitted in format specifiers:

.RS +4

TP

.iet \(bu

.el o

The escape sequences \fB\eE\fR and \fB\ee\fR expand to the escape character
which is octal 033 in ASClII.

.RE

.RS +4

TP

.iet \(bu

.el o

The escape sequence \fB\ecx\fR expands to CTRL-x.
RE

RS +4

.el o

The escape sequence \fB\eC[.\fRflname\fR fB\& ]\fR expands to the collating
el enent \flname\fR

RE

.RS +4

. TP

.iet \(bu

.el o

The escape sequence \fB\ex{hex}\fRexpands to the character corresponding to the
hexadeci mal val ue \fBhex\fR

391 . RE
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392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407

408 .
409 .
410 .
411 .
412 .

413
414
415

416 .
417 .
418 .
419 .
420 .

421
422
423
424
425
426
427
428
429
430
431

.RS +4

TP

.iet \(bu

.el o

The format nodifier flag = can be used to center a field to a specified w dth.
Wien the output is a terminal, the character width is used rather than the
nunber of bytes.

. RE

.RS +4
.TP
.iet \ (bu

el
Each of the integral format specifiers can have a third nodifier after width
and precision that specifies the base of the conversion from2 to 64. In this
case, the \fB#\fR nodifier causes \flbase\fRfB#\fR to be prepended to the
val ue.

o}
The \fB#\fR nodifier can be used with the \fBd\fR specifier when no base is
specified to cause the output to be witten in units of 1000 with a suffix of
one of \fBKk MG T P E\fR

o}
The \fB#\fR nodifier can be used with the \fBi\fR specifier to cause the output
to be witten in units of \fB1024\fR with a suffix of one of \fBKi M G Ti Pi
Ei\fR

. RE

.sp

.LP

If there are nore \flstring\fR operands than fornat specifiers, the format
string is reprocessed fromthe beginning. If there are fewer \flstring\fR
operands than format specifiers, then \flstring\fR specifiers are treated as if
enpty strings were supplied, nuneric conversions are treated as if \fBO\fR was
supplied, and tine conversions are treated as if \fBnomfR was supplied.

432 .sp

433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457

.LP

\fB/usr/bin/printf\fRis equivalent to \fBksh93\fR s \fBprintf\fR built-in and
\fBprint -f\fR which allows additional options to be specified.

. SH USAGE

.SS "/usr/bin/printf"

.sp

.LP

The \fBprintf\fR utility, like the \fBprintf\fR(3C) function on which it is
based, nmakes no special provision for dealing with multi-byte characters when
using the \fB%\fR conversion specification. Applications should be extrenely
cautious using either of these features when there are nulti-byte characters in
the character set.

.sp

.LP

Field widths and precisions cannot be specified as \fB*\fR

.sp

.LP

The \fB%\fR conversion specification is not part of the 1SO C standard; it has
been added here as a portable way to process backsl ash escapes expanded in
string operands as provided by the \fBecho\fR utility. See al so the USAGE
section of the \fBecho\fR(1) manual page for ways to use \fBprintf\fR as a

repl acenent for all of the traditional versions of the \fBecho\fR utility.

.sp

.LP

If an argunment cannot be parsed correctly for the correspondi ng conversion
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458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473

475
476
477
478
479
480
481
482
483
484

486
487
488
489
490
491

specification, the \fBprintf\fR utility reports an error. Thus, overflow and
extraneous characters at the end of an argunment being used for a nuneric
conversion are to be reported as errors.

.sp

.LP

It is not considered an error if an argunent operand is not conpletely used for
a \fBc\fR or \fBs\fR conversion or if a string operand’ s first or second
character is used to get the numeric value of a character.

. SH EXAMPLES

.SS "/usr/bin/printf"

LP

\fBExaane 1 \fRPrinting a Series of Pronpts

.sp

.LP

The foll owi ng exanple alerts the user,
pronpts:

.sp
in +2

then prints and reads a series of

exarrpl e% \fBprintf "\eaPlease fill in the follow ng: \enName:
read name
printf "Phone nunber:

read phone\fR
i

.in -2
-Sp

.LP

\fBExanpl e 2 \fRPrinting a Table of Calcul ations

.sp

.LP

The follow ng exanple prints a table of calculations. It reads out a list of
right and wong answers froma file, calculates the percentage correctly, and

492 prints themout. The nunbers are right-justified and separated by a single tab
493 character. The percentage is witten to one deci mal place of accuracy:
495 . sp

496 .in +2

497 . nf

498 exaerI e% \fBwhile read right wong ;

499 per cent —$( echo "scal e=1; ($ri ght*lOO)/($r| ght +$wr ong)" | bc)
500 printf 0/Qd right\et%d wong\et(%%49\en"

501 i ght $wong $percent

502 done < dat abase_fi le\fR

503 . fi

504 .in -2

505 .sp

507 .LP

508 \fBExanpl e 3 \fRPrinting nunmber strings

509 .sp

510 . LP

511 The conmand:

513 .sp

514 .in +2

515 . nf

516 exanpl e% \fBprintf "9Gd%d\en" 1 21 321 4321 54321\fR

517 . fi

518 .in -2

519 .sp

521 .sp

522 . LP

523 produces:
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525
526
527
528
529
530

531 .

532
533

535
536
537
538
539

541
542
543
544
545

547
548
549
550
551
552

554

556
557
558
559
560
561
562
563
564

565 ABC

566

568
569
570
571
572
573

575
576
577
578
579
580

582
583
584
585
586
587
588

.sp
.in +2
. nf
1 21
3214321
54321 0
fi
.in -2
.sp

.sp
.LP

The \flformat\fR operand is used three tinmes to print all of the given strings
and that a \fBO\fR was supplied by \fBprintf\fR to satisfy the last \fB%d\fR
conversion specification.

.LP

\ f BExanpl e 4 \fRTabul ati ng Conversion Errors

.Sp

.LP

The foll owi ng exanpl e tabul ates conversion errors.

.sp

.LP

The \fBprintf\fR utility tells the user when conversion errors are detected
whi | e produci ng nuneric output. These results would be expected on an

i npl ementation with 32-bit twos-conpl ement integers when \fB%\fR is specified
as the \flformat\fR operand:

.sp

.sp

. TS

box;

ccc

(I

Argunent s

5a 5

9999999999

- 9999999999
0

St andar d Di agnostic

printf: 5a not conpletely converted

2147483647 printf: 9999999999: Results too |arge
-2147483648 printf: -9999999999: Results too large
printf: ABC expected nuneric val ue

. TE

.sp
.LP

The val ue shown on standard output is what woul d be expected as the return
value fromthe function \fBstrtol\fR(3C). A sinmilar correspondence exists
between \fB%\fR and \fBstrtoul \fR(3C), and \fB%\fR \fB%\fR and \fB%\fR and
\fBstrtod\fR(3C).

.LP

\fBExanple 5 \fRPrinting Qutput for a Specific Locale

.sp

.LP

The followi ng exanple prints output for a specific locale. In a |ocal e using
the 1SQO | EC 646: 1991 standard as the underlying codeset, the comrand:

.sp
in 42

. nf

e;(f’;mpl e%\fBprintf "%l\en" 3 +3 -3 \e’3 \e"+3 "' -3"\fR
i

in -2
.sp
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590
591
592

594 .

596 .
597 .

598
599
600
601
602
603
604
605

.sp
.LP

produces:

fR Nuneric val ue of constant 3
fR Nuneric val ue of constant 3
Nuneric value of constant \(m 3

—h —h —h —h

T{
Nuneric value of the character ‘3 in the I SO IEC 646: 1991 standard codeset

606 T}

607
608
609
610
611
612
613

615
616
617
618
619

621
622
623
624
625
626
627

629
630
631
632
633
634
635
636

638
639
640
641
641
642
643
644

646
647
648

650
651
652
653
654

\fB43\fR T

Nuneric value of the character ‘+ in the |ISOIEC 646: 1991 standard codeset
T

\fB45\f R T

Nureric val ue of the character ‘\(m"’
T}

. TE

in the SOI| EC 646: 1991 standard codeset

.sp
.LP

In alocale with multi-byte characters, the value of a character is intended to
be the value of the equivalent of the \fBwchar_t\fR representati on of the
character.

.sp
.LP

If an argunment operand cannot be conpletely converted into an internal value
appropriate to the correspondi ng conversion specification, a diagnostic nessage
is witten to standard error and the utility does exit with a zero exit status,
but continues processing any remaining operands and wites the val ue

accunul ated at the tinme the error was detected to standard output.

. LP

\fBExanple 6 \fRAIternative floating point representation 1

.sp

.LP

The \fBprintf\fR utility supports an alternative floating point representation
(see \fBprintf\fR(3C) entry for the "\fB¥\fR'/"\fB¥A\fR"), which allows the
output of floating-point values in a format that avoids the usual basel6 to
basel0 rounding errors.

.sp

.in +2

. nf

exanpl e% printf "%\en" 2 3.1 NaN
exanpl e% printf "%\n" 2 3.1 NaN
i

.in -2
.sp
.sp

.LP
produces:

.sp
Lin +2

. nf
0x1. 0000000000000000000000000000p+01
0x1. 8ccccccccccccccccccccccccccdp+0l
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655
656
657
658

660
661
662
663
664
665

667
668
669
670
670
671
672
673

675
676
677

679
680
681
682
683
684
685

687
688
689
690
691

693
694
695
696
696
697
698
699

701 .

702
703

705
706
707
708

709 . f

710
711

713
714
715

717
718

nan
fi
.in -2
.sp

.LP

\fBExanple 7 \fRAlternative floating point representation 2

.sp

.LP

The foll owi ng exanpl e shows two different representations of the sane
fl oati ng- poi nt val ue.

.sp
Lin 42

. nf

exanmpl e% x=2 ; printf "% == %\en" Xx X
exanpl e% x=2 ; printf "% == %\n" x x
i

.in -2

.sp

.sp
. LP

produces:

.sp
in 42

. nf
2.000000 == 0x1.0000000000000000000000000000p+01
i

.in -2
.sp

.LP

\ f BExanpl e 8 \fRQut put of uni code val ues

.sp

.LP

The following command will print the EURO uni code synbol (code-point 0x20ac).

.sp
Lin 42

. nf

exanpl e% LC_ALL=en_US. UTF-8 printf "\u[20ac]\en"
exanpl e% LC_ALL=en_US. UTF-8 printf "\u[20ac]\n"
i

.in -2
.sp

sp

.LP
produces:
.sp

Lin 42

. nf

<eur 0>

i

.in -2
.sp

.sp
.LP

where "<euro>" represents the EURO currency synbol character.

. LP
\ f BExanpl e 9 \fRConvert unicode character to uni code code-point val ue
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719
720
721

723
724
725
726
727
727
728
729
730

732
733
734
735

737
738
739

741
742

743 .

744

745 .
746 .
747 .

749
750
751

752 i

753
754
754
755
756
757

759
760
761

763 .
764 .

765
766

767 .
768 .
769 .

771
772
773
774
775
776

778
779
780
781
782

.sp
.LP
The following command will print the hexadecinal value of a given character.

.sp
.in +2

. nf

exanpl e% export LC _ALL=en_US. UTF-8
exanpl e% printf "9%\en" "’ <euro>"
exanmpl e% printf "o%\n" "’ <euro>"
i

.in -2
.sp

.sp
.LP

where "<euro>" represents the EURO currency synbol character (code-point
0x20ac) .

.Sp
.LP
produces:

.sp
Lin +2

.LP
\f BExanple 10 \fRPrint the numeric value of an ASCI| character

. nf

exanpl e% printf "%l en" "’ A"
exanpl e% printf "%\ n" "’ A"
i

.in -2
.sp

LP
produces:

.LP

\fBExanple 11 \fRPrint the |anguage-independent date and tine fornat

.sp

.LP

To print the |anguage-independent date and tine format, the follow ng statenent
coul d be used:

.sp
.in +2

. nf

exanmpl e% printf "fornmat" weekday nonth day hour min
i
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783 .in -2
784 .sp

786 .sp
787 . LP
788 For exanple

790 .sp

791 .in +2

792 . nf

793 $ printf format "Sunday" "July" 3 10 2
794 . fi

795 .in -2

796 .sp

798 .sp
799 . LP
800 For American usage, fornmat could be the string

802 .sp

803 .in +2

804 . nf

805 "%, % %, %d: % 2d\en”
805 "%, Y% %, %d: % 2d\n"
806 .fi

807 .in -2

808 .sp

810 .sp
811 .LP
812 produci ng the nessage

814 .sp

815 .in +2

816 . nf

817 Sunday, July 3, 10:02
818 . fi

819 .in -2

820 .sp

822 .sp
823 . LP
824 Whereas for EU usage, fornmat could be the string

826 .sp

827 .in +2

828 . nf

829 "%$s, uB%Sd. WR$s, %i$d: %6$. 2d\ en”
829 "%%s, 9B%d. W@$s, %$d: ¥%6$. 2d\ n"
830 .fi

831 .in -2

832 .sp

834 .sp
835 . LP
836 Note that the '$ characters nust be properly escaped, such as

838 .sp

839 .in +2

840 . nf

841 "%\ $s, 9B\ $d. %R\ $s, %\ $d: %\ $.2d\en" in this case
841 "?&\$s, 9B\ $d. R\ s, %\ $d: 9%\ $.2d\n" in this case
842 .

843 .in -2

844 .sp

13
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846 .sp
847 .LP
848 produci ng the nessage

850 .sp

851 .in +2

852 . nf

853 Sunday, 3. July, 10:02
854 . fi

855 .in -2

856 .sp

858 . SH ENVI RONVENT VARI ABLES

859 .sp

860 . LP

861 See \fBenviron\fR(5) for descrip
f

vironment vari abl es
BLC ALL\fR
\ f BNLSPATH\ f R.

tio
862 that affect the execution of \fBpri
863 \fBLC_CTYPE\fR, \fBLC_MESSAGES\fR,
864 .SH EXIT STATUS
865 . sp
866 .LP
867 The followi ng exit values are returned
868 .sp
869 .ne 2
870 .na
871 \fB\fBO\fR fR
872 . ad
873 . RS 6n
874 Successful conpletion
875 . RE

877 .sp
878 .ne 2

879 .na

880 \fB\fB>0O\fR fR
881 . ad

882 . RS 6n

883 An error occurred.
884 . RE

886 . SH ATTRI BUTES

887 .sp

888 .LP

889 See \fBattributes\fR(5) for descriptions of the follow ng attributes
890 .SS "/usr/bin/printf"

891 .sp

893 .sp
894 . TS

895 box

896 c | ¢

897 | | I .

898 ATTRI BUTE TYPE ATTRI BUTE VALUE
899

900 Csl Enabl ed

901 _

902 Interface Stability Commi t t ed
903

904 Standard See \fBstandards\f R(5)
905 . TE

907 .SS "ksh93"
908 .sp

910 .sp
911 . TS

14
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912 box;

913 ¢c | ¢

914 1 | I .

915 ATTRI BUTE TYPE ATTRI BUTE VALUE

916

917 Interface Stability Uncommi tted

918 . TE

920 . SH SEE ALSO

921 .sp

922 .LP

923 \fBawk\fR(1), \fBbc\fR(1), \fBdate\fR(1), \fBecho\fR(1), \fBksh93\fR(1),

924 \fBprintf\fR(3C), \fBstrtod\fR(3C), \fBstrtol\fR(3C), \fBstrtoul\fR(3C),

925 \fBattributes\fR(5), \fBenviron\fR(5), \fBformats\fR(5), \fBstandards\fR(5)
926 . SH NOTES

927 .sp

928 . LP

929 Using format specifiers (characters following '%) which are not listed in the
930 \fBprintf\fR(3C) or this nanual page will result in undefined behavior.

931 .sp

932 . LP

933 Usi ng escape sequences (the character follow ng a backslash ('\e’)) which are
933 Usi ng escape sequences (the character follow ng a backslash ("\’)) which are
934 not listed in the \fBprintf\fR(3C) or this manual page will result in undefined
935 behavi or.

936 .sp

937 .LP

938 Fl oati ng-point values follow C99, XPG5 and | EEE 754 standard behavi or and can
939 handl e val ues the same way as the platfornmis |\fBlong double\fR datatype.
940 .sp

941 . LP

942 Fl oating-point values handle the sign separately which allows signs for val ues
943 |like NaN (for exanple, -nan), Infinite (for example, -inf) and zero (for

944 exanple, -0.0).
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"\ te

.\" Copyright (c) 2007, Sun Mcrosystens, Inc. Al Rights Reserved Portions
.\" Copyright 1989 AT&T

.\" Portions Copyright (c) 1982-2007 AT&T Know edge Ventures

\" Portions Copyright (c) 1992, X/ Open Conpany Linmited Al Rights Reserved

Sun Mcrosystens, Inc. gratefully acknow edges The Open G oup for perm ssion
. The Institute of Electrical and El ectronics Engi neers and The Open G oup, ha
.\" are reprinted and reproduced in electronic formin the Sun OGS Reference Manu
\" and El ectronics Engineers, Inc and The Open G oup. In the event of any discr

S\
\ "

.\" This notice shall appear on any product containing this material.

.\" The contents of this file are subject to the terns of the Common Devel opnent
.\" See the License for the specific |anguage governing perm ssions and |imtat
\" the fields enclosed by brackets "[]" replaced with your own identifying info

.TH SLEEP 1 "Sep 10, 2013"
.TH SLEEP 1 "Nov 20, 2007"
. SH NAME
sl eep \- suspend execution for an interval
. SH SYNOPSI S

. SS "/usr/bin/sleep"

.LP

. nf
\fB/usr/bin/sleep\fR \flseconds\fR

fi

. SS "ksh93"
.LP

. nf
\fBsl eep\fR \flseconds\fR
Cfi

. SH DESCRI PTI ON

.sp

.LP

\fBsl eep\ f R suspends execution for at |least the time in seconds specified by
\flseconds\fR or until a \fBSIGALRMfR signal is received. The \flseconds\fR
operand can be specified as a floating point nunber but the actual granularity
normal Iy depends on the underlying system

. SH OPERANDS

. SS "/usr/bin/sleep"

.sp

.LP

The foll owi ng operands are supported for \fB/usr/bin/sleep\fR and \fBksh93\fR' s
\fBsleep\fR built-in command:

.sp

.ne 2

. na
\fB\flseconds\fR fR

. al

.RS 11n

A non-negative floating-point nunber specifying the nunber of seconds for which
to suspend execution. The floating-point nunber may be specified in all formats
requi red by C99/ XPG5, including constants such as "Inf" or "infinite".

. RE

. SS "ksh93"

.sp

.LP

The fol |l owi ng operands are supported:
.sp

.ne 2

.na

117

119
120
121
122
122
123

124 . f

125
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\fB\fltine\fRfR

.ad

. RS 8n

Specify \fltime\fR in seconds as a floating point nunber. The actual

granul arity depends on the underlying system normally around 1 mllisecond.
. RE

. SH EXAMPLES

.LP

\ f BExanpl e 1 \fRSuspendi ng Conmand Execution

.sp

.LP

The fol |l owi ng exanpl e executes a conmand after a certain anount of tine:

.sp
Lin 42

. nf
exanpl e% \ f B(sl eep 105; \flcomand\fR) & fR
i

.in -2
.sp

.LP

\f BExanpl e 2 \f RExecuting a Command Every So Often

.sp

.LP

The foll owi ng exanpl e executes a conmand every so often:

.sp
Lin +2

. nf
exanpl e% \ f Bwhil e true
do

\flconmand\ f R
sl eep 37
done\ f R
Cfi

.in -2
.sp

. LP

\ f BExanpl e 3 \fRSuspend conmmand execution forever (or until a \fBSIGALRMfR
signal 1s received)

.sp

Lin 42

. nf

exanpl e% sl eep | nf

i

.in -2

.sp

.LP

\ f BExanpl e 4 \fRSuspendi ng conmand execution for 0.5 seconds

.sp

.LP

Suspendi ng comand execution for 0.5 seconds using an alternative
fl oating-point representation for the value "0.5"

.sp
Lin 42

. nf

exanmpl e% printf "%\en" 0.5

exanpl e% printf "%\n" 0.5

0x1. 0000000000000000000000000000p- 01
i

.in -2
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126

128
129
130
131
132

133 .

134

136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154

156
157
158
159
160
161
162

.sp

.sp
Lin +2

. nf
exanpl e% sl eep 0Ox1. 0000000000000000000000000000p- 01
Cfi

in-2
.sp

. SH ENVI RONVENT VARI ABLES

.sp

.LP

See \fBenviron\fR(5) for descriptions of the follow ng environnment variabl es
that affect the execution of \fBsleep\fR \fBLANGfR, \fBLC ALL\fR,
\fBLC_CTYPE\fR, \fBLC_MESSAGES\fR, and \fBNLSPATH fR

.SH EXIT STATUS

.sp

.LP

The followi ng exit values are returned:

.sp

.ne 2

. ha
\fB\fBO\fRfR

. al
. RS 6n

The execution was successfully suspended for at least \fltinme\fR seconds, or
\ f BSI GALRM f R si gnal was received (see NOTES).

.RE

.sp
.ne 2

. na
\fB\fB>0O\fR fR

.ad

. RS 6n

An error has occurred.

163 . RE

165
166
167
168
169
170

172
173
174
175
176
177
178
179
180
181
182

184
185

187
188
189
190
191

. SH ATTRI BUTES

.sp

.LP

See \fBattributes\fR(5) for descriptions of the follow ng attributes:
. SS "/usr/bin/sleep"

.sp

.sp
. TS

box;

c| c

Cln.

ATTRI BUTE TYPE ATTRI BUTE VALUE
Tnterface Stability Conmi tted
St andar d
.TE

See \fBstandards\fR(5).

. SS "ksh93"
.sp

.sp
.TS
box;
c| c
I

a
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192
193
194

ATTRI BUTE TYPE ATTRI BUTE VALUE

Tnterface Stability Unconmi tt ed

195 . TE

197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225

. SH SEE ALSO
.sp

LP
\fBksh93\fR(1), \fBwait\fR(1), \fBa
\fBuwai t\fR(3UCB), \fBattributes\fR(
. SH NOTES

.sp

.LP
If the \fBsleep\fR utility receives a \fBSIGALRM fR signal, one of the
following actions is taken:

.RS +4

rmfR(2), \fBsleep\fR(30),
\ f Ben

I a )
5) viron\fR(5), \fBstandards\fR(5)

’

TP

.iet \(bu

.el o

Terminate nornally with a zero exit status.

.RS +4

TP

.iet \(bu

.el o

Effectively ignore the signal.

. RE

.sp

.LP

The \fBsleep\fR utility takes the standard action for all other signals.
.sp

.LP

The behavior for input values such as "NaN' (not-a-nunber) or negative val ues
i s undefined.
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"\ te

.\" Copyright (c) 1992, X/ Open Conpany Linmted Al Rights Reserved

.\" Copyright 1989 AT&T

.\" Portions Copyright (c) 2009, Sun Mcrosystens, Inc. All Rights Reserved.

\" Sun Mcrosystenms, Inc. gratefully acknow edges The Open G oup for perm ssion
The Institute of Electrical and El ectronics Engi neers and The Open G oup, ha
. are reprinted and reproduced in electronic formin the Sun OS Reference Manu
.\" and El ectronics Engineers, Inc and The Open G oup. In the event of any discr
\" This notice shall appear on any product containing this naterial.

The contents of this file are subject to the terms of the Common Devel opnent
See the License for the specific | anguage governing permnissions and limtat
.\" the fields enclosed by brackets "[]" replaced with your own identifying info
.TH SUM1 "Aug 11, 2009"

S\
\ "

A\
S\

. SH NAME

sum\- print checksum and bl ock count for a file
. SH SYNOPSI S

. LP

. nf

\?B/usr/bin/sun\fR[-abBchHLpPrRstTw] [-x method] [\fIfile\fR ..]
i

. SS "ksh93"
.LP

. nf
sum [ - abBchH LpPrRst Tw] [-x method] [\flfile\fR ..]

fi

. SH DESCRI PTI ON

.sp
LP

The \fBsumM fR utility and ksh93 built-in command |ist the checksum and for

nost net hods the bl ock count, for each file argunent. The standard input is
read if there are no file argunents.
.sp

.LP
The \fBgetconf\fR(1) \fBUN VERSE\fR determ nes the default sum nethod: att for
the att universe, bsd otherw se. The default for the other commands is the

command nane itself. The att nmethod is a true sum all others are order
dependent.

.sp

.LP

Met hod nanes consist of a |leading identifier and O or nore options separated by

.sp
LP

\ f Bget conf\fR \ f BPATH_RESOLVE\ f R det er mi nes how synbolic |inks are handl ed.
This can be explicitly overridden by the \fB--logical\fR \fB--netaphysical\fR

and \fB--physical\fR options bel ow \fBPATH RESOLVE\fR can be one of:

.sp
.ne 2

.na
\fB\fB--logical \fRfR

.ad

.RS 18n

Fol l ow al | symnbolic |inks.
.RE

.sp
.ne 2

.na
\fB\fB--netaphysical \fRfR
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62
63
64

.ad
. RS 18n
Fol | ow command argunent synbolic |inks, otherwi se do not follow

65 . RE

122

124
125
126
127

.sp
.ne 2

.na
\fB\fB--physical \fRfR
.ad

. RS 18n
Do not follow synbolic |inks.
.RE

. SH OPTI ONS

.sp

.LP

The following options are supported for \fB/usr/bin/sumfR
.sp

.ne 2

. na
\fB\fB-a\fRfR
.ad
. br

. na
\fB\fB--al I\fRfR

.ad

.sp .6

.RS 4n

List the checksumfor all files. Use with \fB--total\fR to Iist both individual
and total checksunms and bl ock counts.

. RE

.sp
.ne 2

. na
\fB\fB-b\fRfR
.ad
. br

. ha
\fB\fB--binary\fRfR

.ad

.sp .6

. RS 4n

Read files in binary node. This is the default.
. RE

.sp
.ne 2

. na
\fB\fB-B\f RfR
.ad
. br

.na
\fB\fB--scal e=scal e\ fRfR

.ad

.sp .6

. RS 4n

Bl ock count scale (bytes per block) override for nmethods that include size in
the output. The default is nethod-specific.

. RE

.sp
.ne 2

. ha
\fB\fB-c\fRfR
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128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

.ad

. br

.na

\fB\fB--check\fRfR

.ad

.sp .6

. RS 4n

Each file is interpreted as the output froma previous sum |f \fB--header\fR
or \fB--perm ssions\fR was specified in the previous sumthen the checksum
nmethod is automatically determ ned, otherw se \fB--nethod\fR nust be specified.
The listed checksumis conpared with the current value and a warning is issued
for each file that does not match. If file was generated by
\fB--permssions\fR, then the file npbde, user and group are al so checked. Enpty
lines, lines starting with #<space> or the line # are ignored. Lines

contai ning no blanks are interpreted as [no] nane[=\flval ue\fR] options:

.sp

.ne 2

.na
\ f B\ f Bnet hod=nane\ f R\ f R

.ad

.sp .6

. RS 4n

Checksum method to apply to subsequent I|ines.

151 . RE

153
154
155
156
157
158
159
160
161

163

165
166
167
168
169
170
171
172

173 .

174
175
176
177

.sp
.ne 2

. na
\fg\prerm'ssi ons\fRfR
. al

.sp .6

. RS 4n

Subsequent |ines were generated with \fB--perm ssions\fR
.RE

. RE

.sp
.ne 2

. ha
\fB\fB-h\fRfR
.ad
. br

. na
\fB\fB--header\fR fR
ad

.sp .6

. RS 4n

Print the checksum nethod as the first output line. Used with \fB--check\fR and
\fB--perm ssions\fR

178 . RE

180
181
182
183
184
185

186 .

187

188 .

189
190
191
192

.Sp
.ne 2

. na
\fB\fB-1\fRfR
.ad
. br

na
\fB\fB--1ist\fRfR
ad

.sp .6

.RS 4n
Each file is interpreted as a list of files, one per line, that is checksumed.
. RE
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194
195
196
197
198
199

200 .

201
202
203
204
205
206
207
208
209
210

212
213
214
215
216
217
218
219
220
221
222
223

.sp
.ne 2

.na

\fB\fB-p\fRfR

.ad

. br

na

\fg:\fB--perrﬁssi ons\fRfR
. al

.sp .6

. RS 4n

If \fB--check\fR is not specified then list the file npde, user and group

bet ween the checksum and path. User and group natching the caller are output as
-. If \fB--check\fR is specified then the node, user and group for each path in
file are updated if necessary to match those in file. Awarning is printed on
the standard error for each changed file.

.RE

.sp
.ne 2

. na
\fB\fB-RfRfR
.ad
. br

.na
\fB\fB--recursive\fRfR

.ad

.sp .6

.RS 4n

Recur si vel y checksum the contents of directories.

224 . RE

226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242

244
245
246
247
248
249

250 .

251
252
253
254
255
255
256

.sp
.ne 2

.na
\fB\fB-t\fRfR

.ad

. br

.na

\fB\fB--total \fRfR
.ad

.sp .6

. RS 4n

List only the total checksum and bl ock count of all files. \fB--all\fR
\fB--total\fR |ists each checksum and the total. The total checksum and bl ock
count may be different fromthe checksum and bl ock count of the catenation of
all files due to partial blocks that may occur when the files are treated
separatel y.

. RE

.sp
.ne 2

. na
\fB\fB-T\fRfR
.ad
. br

na
\fB\fB--text\fRfR
.ad

.sp .6

. RS 4n

Read files in
Read files in
. RE

text node (for exanple, treat \er\en as \en).
text node (for exanple, treat \r\n as \n).

.sp



new usr/src/ man/ manl/ sum 1

259
260
261
262
263

264 .

265
266
267
268
269
270
271

273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296

298
299
300
301
302
303
304
305
306
307

309
310
311
312
313
314
315
316
317

319
320
321
322
323
324

.ne 2

.na
\fB\fB-WfRfR
.ad
. br

na
\fB\fB--warn\ fR fR

.ad

.sp .6

. RS 4n

Warn about invalid \fB--check\fR Iines.
\ f B--nowar n\ f R

. RE

On by default; \fB-wfR neans

.sp
.ne 2

. na
\fB\fB-x\fRfR
.ad
. br

.na
\ f B\ f B- - net hod| al gorit hmemet hod\f R f R

.ad

.sp .6

.RS 4n

Speci fies the checksum nethod to apply. Parenthesized nethod options are
readonly inplenmentation details.

.sp

.ne 2

.na
\fB\fBatt\f R/ \fBsys5\f R\ fBs5\f R\ fBdefaul t\fRfR
ad

.Sp .6

.RS 4n

The system 5 rel ease 4 checksum This is the default for sum when \fBgetconf\fR
\fBUNIVERSE\fR is \fBatt\fR This is the only true sum all of the other

net hods are order dependent.

.RE

.sp
.ne 2

.na
\fB\fBast4\fRI\fB32x4\ fRI\fBtWfR fR

.ad

.sp .6

.RS 4n

The \fBast\fR 128 bit \fBPRNG fR hash generated by catenating 4 separate 32 bit

\ f BPNRG f R hashes. The bl ock count is not printed.
.RE

.sp
.ne 2

. na
\fB\fBbsd\f R\ fBucbh\fRfR
.ad

.sp .6

. RS 4n
The BSD checksum
.RE

.sp

.ne 2

.na
\fB\fBcrc\fRfR
.ad

.sp .6
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325
326
327
328
329
330
331
332
333
334
335
336

338
339
340
341
342
343
344
345
346
347

349
350
351
352
353
354
355
356
357
358

360
361

362 .

363
364
365
366
367
368
369

371
372
373
374
375
376
377
378
379
380

382

384
385
386
387
388
389
390

. RS 4n
32 bit CRC (cyclic redundancy check).

.sp
.ne 2

.na
\ f B\ f Bpol ynom al \ f R=\fl mask\f R f R
.ad

.Sp .6

.RS 4n

The 32 bit \fBcrc\fR polynom al bitmask with inplicit bit 32. The default val ue
i s Oxedb88320.

.RE

.sp
.ne 2

.na
\fB\fBdone\fR[ =\f | number\ fR]\fR
.ad

.sp .6

. RS 4n

XOR the final \fBcrc\fR value with nunber. Oxffffffff is used if nunber is
omtted. The option value nay be onmtted. The default value is O

. RE

.sp
.ne 2

. na
\fB\fBinit\fR[=\flnunber\fRI\fR
.ad

.sp .6

.RS 4n

The initial \fBcrc\fR value. Oxffffffff is used if nunber is omtted. The
option value may be omtted. The default value is O.

.RE

.sp
.ne 2

na
\fB\fBrotate\fRfR

.ad

.sp .6

.RS 4n

XOR each input character with the high order \fBcrc\fR byte (instead of the |ow
order).

.RE

.sp

.ne 2

. na

\fB\fBsize\fR[ =\flnumber\fRI\fR

.ad

.sp .6

.RS 4n

Include the total number of bytes in the crc. nunber, if specified, is first
XOR d into the size. The option value may be onmtted. The default value is 0.
. RE

. RE

.sp
.ne 2

.na
\fB\fBprng\fR fR
.ad

.sp .6
. RS 4n
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391
392
393
394
395

32 bit \fBPRNG fR (pseudo random nunber generator) hash.

.sp
.ne 2

.na
\fB\f Bnpy\ f R=\f | nunber\f R f R

396 . ad

397
398

.RS 17n
The 32 bit \fBPRNG fR nultiplier. The default value is 0x01000193.

399 . RE

401
402
403
404
405
406
407

.sp
.ne 2

. na
\fB\fBadd\ f R=\f | nunber\f R fR

.ad

.RS 17n

The 32 bit \fBPRNG fR addend. The default value is 0.

408 . RE

410
411
412
413
414
415
416
417

.sp
ne 2

\fB\fBI nit\fRI=\flnumber\fRI\fR
ad
RS 17n

The \fBPRNG fR initial value. Oxffffffff is used if number is omtted. The
option value may be onmitted. The default value is 0x811c9dc5.

418 . RE

420

422
423

.RE

.sp
.ne 2

424 . na

425
426
427
428
429
430

\fB\anTi4\fR|\fBl\/D4\fR\fR

RS 4n
\ f BRFC1320\ f R \ f BMD4\ f R message di gest. Cryptographically weak. The bl ock count
is not printed. (version) \fBmd4\fR (\fBsolaris\fR\fB-Ind\fR) 2005-07-26

431 . RE

433
434
435
436
437
438
439
440
441

.sp
.ne2

\fB\andS\fR|\fBl\/D5\fR\fR

sp .6
RS 4n
\f BRFC1321\ f R \ f BMD5\ f R nessage di gest. Cryptographi

f

ically weak. The bl ock count
is not printed. (version) \fBmd5\fR (\fBsolaris\fR\fB-I|

y
B-Imd\fR) 2005-07-26

442 . RE

444
445
446
447

.sp
.ne 2

. ha
\fB\fBshal\f R\ f BSHA1\ f R| \ f Bsha- 1\ f R| \ f BSHA- 1\ f R f R
d

448 . a

449
450
451
452
453

.sp .6

. RS 4n

\ f BRFC3174\fR / \fBFI PS 180-1\fR \f BSHA- 1\ f R secure hash al gorithm 1.

Crypt ographically weak. The block count is not printed. (version) \fBshal\fR
(\fBsolaris\fR\fB-I md\fR) 2005-07-26

454 | RE

456

.sp
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457 ne 2

458

459 \fB\stha256\fR|\stha 256\ f R \ f BSHA256)\ f R| \ f BSHA- 256\ f R f R
460 . ad

461 .sp .6

462 RS 4n

463 \fBFI PS 180-2\fR \ f BSHA256\ f R secure hash al gorit
464 printed. (version) \fBsha256\fR (\fBsolaris\fR \f
465 . RE

The bl ock count is not
nd\fR) 2005-07- 26

467 . sp

468 .ne 2

469 . na

470 \fB\fBsha384\ f Rl \ f Bsha- 384\ f R| \ f BSHA384\ f R| \ f BSHA- 384\ f R f R
471 . ad

472 .sp .6

473 . RS 4n

474 \fBFI PS 180-2\fR \ f BSHA384\f R secure hash algorith
475 printed. (version) \fBsha384\fR (\fBsolaris\fR \fB
476 . RE

The bl ock count is not
mj\fR) 2005- 07- 26

478 .sp

479 .ne 2

480 . na

481 \fg\stha512\fR| \fBsha-512\f Rl \ f BSHA512\ f R| \ f BSHA- 512\ f R f R
482 . a

483 .sp .6

484 . RS 4n

485 \fBFI PS 180-2\fR \f BSHA512\ f R secure hash al gorithm
486 printed. (version) \fBsha512\fR (\fBsolaris\fR \fB-1I
487 . RE

The bl ock count is not
nd\ f R) 2005- 07- 26

489 .sp

490 .ne 2

491 . na

492 \fB\fBposi x\f R\ f Bcksum f R\ f Bstd\f R \ f Bst andard\f R f R

493 . ad

494 .sp .6

495 . RS 4n

496 The \fBposix 1003.2-1992\fR 32 bit \fBcrc\fR checksum This is the default
497 \fBcksum fR(1) nethod. Shorthand for \fBcrc-0x04cl1ldb7-rotate-done-size\fR
498 . RE

500 .sp
501 .ne 2

502 .na

503 \fB\fBzip\fRfR

504 . ad

505 sp .6

506 . RS 4n

507 The \fBzi p\fR(1) \fBcrc\fR Shorthand for \fBcrc-0xedb88320-init-done\fR
508 . RE

510 .sp

511 .ne 2

512 .na

513 \fB\fBfddi\fR fR

514 . ad

515 .sp .6

516 . RS 4n

517 The \fBFDDI\fR \fBcrc\fR Shorthand for
518 \f Bcrc- 0xedb88320- si ze\ f R=\ f BOxcc55cc55\ f R
519 . RE

521 .sp
522 .ne 2
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523
524
525
526
527
528
529
530

532
533
534
535
536
537
538
539
540
541

543

545
546
547
548
549
550
551
552

553 .

554
555
556
557
558

560
561
562
563
564
565
566
567
568
569
570
571
572
573
574

576
577
578
579
580
581
582
583
584
585
586
587
588

. ha
\fB\fBfnvV\fRI\fBf nvI\f R fR
.ad

.sp .6

.RS 4n

The \fBFowl er-Nol | -Vo\fR 32 bit \fBPRNG fR hash with non-zero initializer
(\fBFNV-1\fR). Shorthand for \fBprng-0x01000193-i nit\fR=\fB0x811c9dc5\fR.
. RE

.sp
.ne 2

.na
\fB\fBast\fR/\fBstrsum fR fR
.ad

.sp .6

. RS 4n

The \fBast\fR \fBstrsumfR \
\ f Bpr ng- 0x63c63cd9- add\ f R=\ f
. RE

f BPRNG f R hash. Shorthand for
BOx9c39c33d\ f R

.RE

.sp
.ne 2

. na
\fB\fB-L\fRfR
.ad
. br

.na
\fB\fB--logical\fRI\fBfollowmAfR fR
ad

.sp .6

. RS 4n

Fol | ow synmbolic |inks when traversing directories. The default is determ ned by
\ f Bget conf\ f R \ f BPATH_RESOLVE\ f R.

. RE

.sp
.ne 2

. ha
\fB\fB-HfR fR
.ad
. br

.na
\fB\fB--netaphysical \fRfR
.ad

.sp .6

. RS 4n

Fol | ow command argunent synbolic |inks, otherwi se do not follow synbolic |inks
when traversing directories. The default is determ ned by \fBgetconf\fR

\ f BPATH_RESOLVE\ f R

. RE

.sp
.ne 2

.na
\fB\fB-P\fRfR
.ad
. br

. na
\fB\f B- - physi cal \fR fR
.ad

.sp .6

.RS 4n

Do not follow synbolic |links when traversing directories. The default is
det erm ned by \fBgetconf\fR \fBPATH RESOLVE\fR
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589

591
592
593
594
595
596
597
598
599
600
601
602
603

. RE

.sp
.ne 2

. na
\fB\fB-r\fRfR
.ad
. br

.na
\fB\fB--bsd\fRfR

.ad

.sp .6

.RS 4n

Equi val ent to \fB--nmethod=bsd\fR \fB--scal e=512\fR for conpatibility with other
sum i npl ement ati ons.

604 . RE

606
607
608
609
610
611
612
613
614
615
616
617
618

619 .

621
622
623
624
625
626

627 .

628
629
630
631
632
633
634

636
637
638
639
640
641
642
643
644
645
646

.sp
.ne 2

. na
\fB\fB-s\fRfR
.ad
. br

.na
\fB\fB--sysv\fRfR
.ad

.sp .6
. RS 4n
Equi val ent to \fB--nethod=sys5\fR for conpatibility with other sum
i npl ement ati ons.
RE

.sp
.ne 2

.ha
\fB\fB-S\fRfR

.ad

. br

na
\fB\fB--silent\fR\fBstatus\fR fR
.ad

.sp .6

. RS 4n

No output for \fB--check\fR;, 0 exit status neans all suns matched, non-0 neans
at | east one sumfailed to match. Ignored for \fB--permssions\fR

. RE

. SH OPERANDS

.sp

.LP

The fol |l owi ng operands are supported:

.sp
.ne 2

.na
\fB\fIfile\fRfR

. ad

. RS 8n

A path name of a file. |If no files are named, the standard input is used.

647 . RE

649
650
651
652
653
654

. SH USAGE

.sSp

.LP

See \fBlargefile\fR(5) for the description of the behavior of \fBsumfR when
encountering files greater than or equal to 2 Ghyte ( 2731 bytes).

. SH ENVI RONVENT VARI ABLES
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655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670

.sp
.LP

See \fBenviron\fR(5) for descriptions of the follow ng environnent variables
that affect the execution of \fBsumfR \fBLC CTYPE\fR, \fBLC MESSAGES\fR, and
\ f BNLSPATH\ f R.

.SH EXIT STATUS

.sp

.LP

The following exit values are returned.

.sp

.ne 2

.na
\fB\fBO\fRfR

.ad

. RS 6n

Successful conpletion.

671 .RE

673
674
675
676
677
678
679
680

682
683
684
685
686

688
689
690
691
692
693
694
695
696

698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716

.sp
.ne 2

. na
\fB\fB>0O\fR fR
.ad

. RS 6n

An error occurred.
. RE

. SH ATTRI BUTES

.sp

.LP

See \fBattributes\fR(5) for descriptions of the followi ng attributes:
.sp

.sp
. TS

box;

c| c

.

ATTRI BUTE TYPE ATTRI BUTE VALUE

Csl Enabl ed
. TE

. SH SEE ALSO
.sp

.LP
\fBcksum fR( 1),
\fBzip\fR(1) , \
\fBlargefile\fR(
. SH DI AGNCSTI CS
.sp

. LP

\fBRead error\fR is indistinguishable fromend of file on nost devices. Check
the bl ock count.

. SH NOTES

.sp

.LP

Portabl e applications should use \fBcksum fR(1). The default algorithmfor this
conmand is defined in the PCSI X standard and is identical across platforns.

.sp

. LP

\fBsum fR and \fBusr/uch/sumfR (see \fBsumfR(1B)) return different checksuns.

Bget conf\f R(1)
|

\f Y VER(1),
Bl b\ f R(3LIB), \f
5)

)

sefus]

ksh93\fR(1), \fBsum fR(1B),
attributes\fR(5), \fBenvi

o5
22
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4023 - Typo in file(1l) nanpage and various others
LEEE R R R R EE SRR EEEEEEEEEEE R EEE SRR SRR EEEEEREREEEEEEEEESE]
"\" te
.\"  Copyright 1989 AT&T Copyright (c) 1980 Regents of the University of Califo
.\" Sun Mcrosystenms, Inc. gratefully acknow edges The Open Group for permssion
\" http://ww. opengroup. or g/ bookstore/ .
.\" The Institute of Electrical and El ectronics Engineers and The Open G oup, ha
.\" This notice shall appear on any product containing this material.
. TH UUENCCDE 1C "Sep 10, 2013"
. TH UUENCODE 1C "Aug 6, 2003"
. SH NAME
uuencode, uudecode \- encode a binary file, or decode its encoded
10 representation
11 . SH SYNOPSI S

OCONNOUTARWNE

12 . LP

13 . nf

14 \fBuuencode\fR [\flsource-file\fR] \fldecode_pat hnane\fR
15 . fi

17 . LP

18

. nf
19 \fBuuencode\fR [\fB-mM fR] [\flsource-file\fR \fldecode_pathnanme\fR
Cfi

22 . LP
23 . nf
24 \fBuudecode\fR [\fB-p\fR] [\flencoded-file\fR]
25 . fi
27 . LP
28 .nf

29 \fBuudecode\fR [\fB-o\fR \floutfile\fR] [\flencoded-file\fR]
30 .fi

32 . SH DESCRI PTI ON

33 .sp

34 . LP

35 These commands encode and decode files as follows:

36 .SS "uuencode"

37 .sp

38 . LP

39 The \fBuuencode\fR utility converts a binary file into an encoded

40 representation that can be sent using \fBnaiI\fR(1). It encodes the contents of
41 \flsource-file\fR or the standard input if no \flsource-file\fR argunent is
42 given. The \fldecode_pat hnane\fR argunment is required. The

43 \fl decode_pathnane\fR is included in the encoded file s header as the nane of
44 the file into which \fBuudecode\fR is to place the binary (decoded) data.

45 \fBuuencode\f R al so i ncludes the perm ssion nodes of \flsource-file\fR (except
46 \fBsetuid\fR \fBsetgid\fR and sticky-bits), so that \fldecode_pathnane\fR is
47 recreated with those sane pernission nodes.

48 . SS "uudecode"

49 .sp

.LP
51 The \fBuudecode\fR utility reads an \flencoded-file\fR, strips off any I|eading
52 and trailing lines added by nailer prograns, and recreates the original binary
53 data with the filenane and the node specified in the header.
54 .sp
55 . LP
56 The encoded file is an ordinary portable character set text file; it can be
57 edited by any text editor. It is best only to change the node or
58 \fldecode_pathnane\fR in the header to avoid corrupting the decoded binary.
59 . SH OPTI ONS
60 .sp
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.LP
The following options are supported:
. SS "uuencode”

.sp
.ne 2

. na
\fB\fB-mMfRfR

.ad

. RS 6n

Encodes \flsource-file\fR using Base64 encoding and sends it to standard
out put .

. RE

. SS "uudecode"

.sp
.ne 2

.na
\fB\fB-o\fR \floutfile\fRfR

.ad

. RS 14n

Specifies a file pathnane that should be used instead of any pathnane contai ned
in the input data. Specifying an \floutfile\fR option-argunent of

\f B/ dev/ stdout\fR indicates standard output.This allows \fBuudecode\fR to be
used in a pipeline.

.RE

.sp
.ne 2

. na
\fB\fB-p\fRfR

.ad

. RS 14n

Decodes \flencoded-file\fR and sends it to standard output. This allows
\ f Buudecode\fR to be used in a pipeline.

. RE

The fol | ow ng operands are supported by \fBuuencode\fR and \fBuudecode\fR:
. SS "uuencode”

.sp
.ne 2

.na
\f B\ f 1 decode_pat hnane\f R f R

.ad

. RS 19n

The pat hnane of the file into which the \fBuudecode\fR utility will place the
decoded file. |If there are characters in \fldecode_pathname\fR that are not in

110 the portable filename character set, the results are unspecified.
111 . RE

113 .sp

114 .ne 2

115 .na

116 \fB\flsource-file\fRfR

117 . ad

118 . RS 19n

119 A pathnane of the file to be encoded.
120 . RE

122 . SS "uudecode"

123 .sp

124 .ne 2

125

126

.na
\fB\flencoded-file\fRfR
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127
128
129

.ad
. RS 16n
The pathnanme of a file containing the output of \fBuuencode\fR.

130 . RE

132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
156
157
158
159

161
162
163
164
165
166
167
168
169
170

172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

. SH USAGE

.sp

.LP

See \fBlargefile\fR(5) for the description of the behavior of \fBuuencode\fR
and \ f Buudecode\ f R when encountering files greater than or equal to 2 Cbhyte (
2731 bytes).

. SH ENVI RONMENT VARI ABLES

.sp

.LP

See \fBenviron\fR(5) for descriptions of the follow ng environnment variabl es
that affect the execution of \fBuuencode\fR and \fBuudecode\fR \fBLANG fR,
\fBLC ALL\fR, \fBLC CTYPE\fR, \fBLC_MESSACGES\fR, and \fBNLSPATH fR

. SH QUTPUT

.sp

. LP

st dout

. SS "uuencode Base64 Al gorithnt

.sp

.LP

The standard output is a text file, encoded in the character set of the current
| ocal e, that begins with the |ine:

.sp

Lin +2

. nf

begi n- base64 % %\en, \flnode\fR \f
begi n- base64 % %\ n, \fl e\ f fl
i

.in -2

.sp

.sp
.LP

and ends with the l|ine:
.sp

.in +2

. nf

fi
.in -2
.sp

decode_pat hnane\ f R
ecode_pat hnanme\ f R

a—

.sp
.LP
In both cases, the lines have no preceding or trailing blank characters.

.sp

.LP

The encodi ng process represents 24-bit groups of input bits as output strings
of four encoded characters. Proceeding fromleft to right, a 24-bit input
group is formed by concatenating three 8-bit input groups. Each 24-bit I nput
group is then treated as four concatenated 6-bit groups, each of which is
translated into a single digit in the Base64 al phabet. Wen encoding a bit
stream by nmeans of the Base64 encoding, the bit streamis presuned to be
ordered with the nost-significant bit first. That is, the first bit in the
streamis the high-order bit in the first byte, and the eighth bit is the

|l oworder bit in the first byte, and so on. Each 6-bit group is used as an
index into an array of 64 printable characters, as shown in the follow ng
table.

.sp

.in +2

. nf

Val ue Encoding  Val ue Encoding

Val ue Encoding Val ue Encoding
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192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208

209 .
210 .
211 .

213 .
214 .

215

216 .

217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246

0 A 17 R 34 i 51 z
1 B 18 S 35 j 52 0
2 C 19 T 36 k 53 1
3 D 20 U 37 | 54 2
4 E 21 \ 38 m 55 3
5 F 22 w 39 n 56 4
6 G 23 X 40 [} 57 5
7 H 24 Y 41 p 58 6
8 | 25 z 42 q 59 7
9 J 26 a 43 r 60 8
10 K 27 b 44 s 61 9
11 L 28 c 45 t 62 +
12 M 29 d 46 u 63 /
13 N 30 e a7 v
14 o) 31 f 48 w (pad) =
15 P 32 g 49 X
16 Q 33 h 50 y
fi
in-2
sp
sp
LP
The character referenced by the index is placed in the output string.
sp
.LP
The out put stream (encoded bytes) is represented in lines of no nore than 76
characters each. Al line breaks or other characters not found in the table are
i gnored by decoding software (see \fBuudecode\fR).
.sp
.LP
Speci al processing is perforned if fewer than 24 bits are available at the end

of a message or encapsul ated part of a message. A full encoding quantumis
al ways conpleted at the end of a nmessage. Wien fewer than 24 input bits are
avail able I n an input group, zero bits are added on the right to forman
integral nunmber of 6-bit groups. Qutput character positions that are not
required to represent actual Input data are set to the equals (\fB=\fR)

character. Since all Base64 input is an integral nunber of octets, only the
foll owing cases can ari se:

.RS +4

TP

1

The final quantum of encoding input is an integral multiple of 24 bits.

Here, the final unit of encoded output is an integral nultiple of four
characters with no '\fB=\fR ' paddi ng.

.RE

.RS +4

. TP

2.

The final quantum of encoding input is exactly 16 bits. Here, the final unit
of encoded output is three characters followed by one '\ fB=\fR paddi ng
character.

. RE

.RS +4

. TP

247 3

248
249
250

The fi nal quantum of encoding input is exactly 8 bits. Here, the final unit
of encoded output is two characters followed by two "\fB=\fR padding
characters.

251 . RE

252
253
254
255
256
257

.sp
.LP

A terminating "\fB====\fR' eval uates to nothing and denotes the end of the
encoded dat a.

. SS "uuencode Historical Al gorithnt

.sp
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258
259
260
261
262

.LP

The standard output is a text file (encoded in the character set of the current
| ocale) that begins with the I|ine:

.sp

.in +2

263 . nf

264

265 .

266
267

269
270
271

272 .
273 i
274 .

275

276 .
277 .
278 .

280

281 .

282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300

301 .
302 .
303 .

304
305
306
307

308 .
309 .
310 .

312 .

313
314
315
316
317
318
319
320
321
322
323

begin % %\en,
fi

.in -2

.sp

.sp
.LP
and ends with the line:

\flnode\fR, \fldecode_pat hname\ fR

.sp

I'n both cases,
.sp

.LP

The algorithmthat is used for lines between \fBbegin\fR and \fBend\fR takes
three octets as input and wites four characters of output by splitting the
input at six-bit intervals into four octets, containing data in the |ower six
bits only. These octets are converted to characters by adding a val ue of
\fBOXx20\fR to each octet, so that each octet is in the range

\ f BOx20\ (mi Ox5f\f R, and each octet is assumed to represent a printable
character. Each octect is then translated into the correspondi ng character
codes for the codeset in use in the current |ocale. For exanple, the octet
\fBOXx41\fR, representing '\fBAfR, would be translated to "\fBAfR in the
current codeset, such as \fBOxcl\fR if the codeset were \fBEBCDI C\fR

.sp

.LP

Wiere the bits of two octets are conbined, the least significant bits of the
first octet are shifted left and conbined with the nost significant bits of the
second octet shifted right. Thus, the three octets \fBAfR \fBB\fR \fBOfR
are converted into the four octets:

the lines have no preceding or trailing blank characters.

) & Ox3F)
F

F)
) & OX3F)

These octets are then translated into the local character set.

-Sp

.LP

Each encoded |ine contains a | ength character, equal to the nunber of
characters to be decoded plus \fBOx20\fR translated to the |l ocal character set
as descri bed above, followed by the encoded characters. The maxi mum nunber of
octets to be encoded on each line is 45.

.SH EXIT STATUS

.sp

.LP
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324
325
326
327
328
329
330
331

The following exit values are returned:

.sp
.ne 2

. na
\fB\fBO\fR fR

.ad

. RS 6n

Successful conpletion.

332 .RE

334
335
336
337
338
339
340

.sp
.ne 2

. na
\fB\fB>0O\fR fR
.ad

. RS 6n

An error occurred.

341 . RE

343
344
345
346
347

349
350
351
352
353
354
355
356

. SH ATTRI BUTES

.sp

.LP

See \fBattributes\fR(5) for descriptions of the followi ng attributes:

.sp

.sp
. TS

box;

c| c

| .

ATTRI BUTE TYPE ATTRI BUTE VALUE

Tnterface Stability St andar d

357 . TE

359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377

. SH SEE ALSO

.sp

.LP

\fBmai [\fR(1), \fBnmailx\fR(1),
\fBattributes\fR(5), \fBenviron\fR(5),
. SH NOTES

.sp

LP

The size of the encoded file is expanded by 35% (3 bytes becone 4, plus control
information), causing it to take longer to transmt than the equi val ent bi nary.
- Sp

LP

The user on the renote system who is invoking \fBuudecode\fR (typl cally

\ f Buucp\fR) nust have write permission on the file specified in the

\ f I decode_pat hnane\ f R.

.sp

LP

If you invoke \fBuuencode\fR and then execute \fBuudecode\fR on a file in the
sane directory, you will overwite the original file.

\ f Buucp\ f R(10),
\fBlargefile\fR(5),

\ f Buux\ f R(1C),
\ f Bst andar ds\ f R( 5)
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©CONOOOUTAWNE

"\ te

.\" Copyright (c) 2008, Sun M crosystens, Inc. All Rights Reserved

.\" The contents of this file are subject to the terns of the Conmon Devel opnent
.\" See the License for the specific |anguage governing perm ssions and |imtat
.\" the fields enclosed by brackets "[]" replaced with your own identifying info
.TH FDI SK 1M "Sep 10, 2013"
.TH FDI SK 1M "Jul 2, 2009"

. SH NAME
fdisk \- create or nmodi fy fixed disk partition table
. SH SYNOPSI S
. LP
nf
\fodlsk\fR[\fB-o\fR\roffset\fR] [\fB-s\fR \flsize\fR] [\f -P\VFRAFIfill_patt
[\fB-WfR | \fB-r\fR| \fB-d\fR| \fB-n\fR| \fB-I\fR| \fB-B\fR| \fB-t\fR
[-\fB-RfR\flfdisk_file\fR [ [\fB-vV\fR] \fB-WfR {\flfdisk file\fR| \(m
[\fB-h\fR] [\fB-b\fR \flmasterboot\fR]
[\fB-AfR\flid\fR: \flact\fR: \flbhead\fR : \flbsect\fR: \flbcyl\fR: \
flecyl\fR: \flrsect\fR : \flnunsect\fR]
[\fB-DIfR\flid\fR: \flact\fR : \flbhead:\fR \flbsect\fR : \flbcyl\fR: \f
flecyl\fR : \flrsect\fR : \flnunsect\fR \flrdevice\fR

Cfi

. SH DESCRI PTI ON
. sp

ThIS command is used to do the follow ng:

RS +4

TP

.iet \(bu

.el o

Create and nodify an \fBfdisk\fR partition table on x86 systens
RE

.RS +4

. TP

.iet \(bu

.el o

Create and nodify an \fBfdisk\fR partition table on renpvabl e nedia on SPARC or
x86 systens

RE

RS +4

Install the master boot record that is put in the first sector of the fixed

di sk on x86 systens only

. RE

.sp

.LP

This table is used by the first-stage bootstrap (or firmware) to identify parts
of the disk reserved for different operating systens, and to identify the
partition containing the second-stage bootstrap (the \flactive\fR Solaris

partition). The \flrdevice\fR argunent nust be used to specify the raw device
associated with the fixed disk, for exanple, \fB/ dev/rdsk/c0t0dOpO\fR

.sp

.LP

The program can operate in three different nodes. The first is interactive
node. In interactive node, the programdisplays the partition table as it
exi sts on the disk, and then presents a nmenu allowing the user to nodify the
table. The nenu, questions, warnings, and error nessages are intended to be
sel f-expl anatory.

.sp
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. LP

In interactive node, if there is no partition table on the disk, the user is
given the options of creating a default partitioning or specifying the initial
table values. The default partitioning allocates the entire disk for the

Sol ari s system and nmakes the Solaris systempartition active. In either case,
when the initial table is created, \fBfdisk\fR also wites out the first-stage
bootstrap (x86 only) code along with the partition table. In this node, (x86
only) when creating an entry for a non-EFl partition on a disk that is larger
than 2 TB (terabytes), \fBfdisk\fR warns that the nmaxi mum size of the partition
is 2 TB. Under these conditions percentages displayed by \fBfdisk\fR are based
on 2 TB.

.sp

.LP

The second npde of operation is used for automated entry addition, entry

del etion, or replacenent of the entire \fBfdisk\fR table. This node can add or
del ete an entry described on the conmand line. In this nbde the entire
\fBfdisk\fR table can be read in froma file replacing the original table.
\fBfdi sk\fR can al so be used to create this file. There is a conmand |ine

option that will cause \fBfdisk\fR to replace any \fBfdisk\fR table with the
default of the whole disk for the Solaris system

.sp

.LP

The third node of operation is used for disk diagnostics. In this node, a
section of the disk can be filled with a user-specified pattern and node
sections of the disk can also be read or witten.

.LP

Note -

.sp

.RS 2

The third node of operation is not currently supported for extended partitions
. RE

.sp

. LP

When \fBfdisk\fR creates a partition, the space is allocated in the \fBfdisk\fR
partition table, but the allocated disk space is not initialized.
\fBnewfs\fR(1M is required to create and wite file systemnetadata to the new

partition, and \fBformat\fR(1M is required to wite the VIOC or EFI/GPT
net adat a.

.SS "Menu Options”

.sp

.LP

The nenu options for interactive node given by the \fBfdisk\fR program are:
.sp

.ne 2

.na

\fB\fBCreate a partition\fRfR

.ad

.sp .6

. RS 4n

This option allows the user to create a new partition. The maxi num nunber of
partitions is 4. The programw || ask for the type of the partition (SOLAR S,
Ms-DOS, UNIX, or other). It will then ask for the size of the partition as a
percentage of the disk. The user may also enter the letter \fBc\fR at this
point, in which case the programw || ask for the starting cylinder nunber and
size of the partition in cylinders. If a \fBc\fRis not entered, the program
will determine the starting cylinder nunber where the partition will fit. In
either case, if the partition would overlap an existing partition or will not
fit, a message is displayed and the programreturns to the original menu.

.RE

.sp
.ne 2

.na
\ f B\ f BChange Active (Boot from partition\fRfR
d

125 . a

126

.sp .6
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127 . RS 4n

128 This option allows the user to specify the partition where the first-stage
129 bootstrap will ook for the second-stage bootstrap, otherw se known as the
130 \flactive\fR partition.

131 . RE

133 .sp

134 .ne 2

135 . na

136 \fB\fBDelete a partition\fRfR

137 . ad

138 .sp .6

139 . RS 4n

140 This option allows the user to delete a previously created partition. Note that
141 this wll destroy all data in that partition.

142 . RE

144 .sp

145 .ne 2

146 .na

147 \fB\f BChange between Solaris and Sol aris2 Partition IDs\fRfR

148 . ad

149 .sp .6

150 . RS 4n

151 This option allows the user to switch between the current \fBfdisk\fR operating
152 system partition identifier and the previous one. This does not affect any data
153 in the disk partition and is provided for conpatibility with ol der software.
154 . RE

156 .sp

157 .ne 2

158 . na

159 \fB\fBEdi t/ Vi ew extended partitions\fRfR

160 . ad

161 .sp .6

162 . RS 4n

163 This option provides the extended partition menu to the user. Use the extended
164 partition nenu to add and del ete | ogical drives, change the sysid of the

165 | ogical drives, and display logical drive infornation. To commit the changes
166 made in the extended partition, you nust return to the nain nenu using the
167 extended partition subrmenu option \fBr\fR There is also an option to display
168 the list of options that the extended partition submenu supports. G ven bel ow
169 is the list:

170 .sp

171 .ne 2

172 .na

173 \fB\fBa\fRfR

174 . ad

175 . RS 5n

176 Add a | ogical drive.

177 .sp

178 Use this submenu option to add a logical drive. There are three pieces of

179 information that are required: The beginning cylinder, the size (in cylinders
180 or in human readable form- KB, MB, or GB), and the partition ID. Wile

181 specifying the partition ID, there is an option (\fBI\fR) that you can use to
182 list the supported partitions.

183 . RE

185 .sp

186 .ne 2

187 .na

188 \fB\fBd\fRfR

189 . ad

190 . RS 5n

191 Delete a | ogical drive.

192 .sp
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193
194

Use this submenu option to delete a |ogical drive. The only input required is
the nunber of the logical drive that is to be del eted.

195 . RE

197
198
199
200
201
202
203
204
205
206

.sp
.ne 2

. na

\fB\fBh\fRfR

.ad

. RS 5n

Di splay the hel p nenu.

.sp
Thi s submenu option displays the supported operations in the extended partition
subnenu.

207 . RE

209
210
211
212
213
214
215
216
217
218
219

.sp
.ne 2

.na
\fB\fBi\fRfR

.ad

. RS 5n

Change the id of the logical drive.

.sp
Use this submenu option to change the system|D of the existing
A list of supported systemIDs is displayed when you use the \f
when in this submenu.

| ogi cal drives.
I\ f

BI\fR option

220 . RE

222
223
224
225
226
227
228
229
230
231
232
233

.sp
.ne 2

.na
\fB\fBp\fRfR
.ad

. RS 5n
Di splay the logical drive |ayout.

.sp
Di spl ays the | ogical drive information to stdout. This output reflects any
changes made during the current run of the \fBfdi sk\fR program The changes are
not conmitted to the disk until return to the nain nenu (using the subnmenu
\fBr\fR) and choose the option to commit the changes to the disk.

234 . RE

236
237
238
239
240
241
242
243
244
245

247

249
250
251
252
253
254
255
256
257
258

.sp
.ne 2

. na
\fB\fBr\fRfR

.ad

. RS 5n

Return to the nain \fBfdisk\fR menu.

.sp
Exit the extended partition submenu and return to the nmain nenu.
.RE

.RE

. sp
.LP

Use the followi ng options to include your nodifications to the partition table
at this time or to cancel the session wi thout nodifying the table:

.sp

.ne 2

.na
\fB\fBEXi t\fRfR
.ad

. RS 10n
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259
260
261

263
264

This option wites the new version of the table created during this session
with \fBfdisk\fR out to the fixed disk, and exits the program
. RE

.sp
.ne 2

265 .n

266

a
\fB\fBCancel \fRfR

267 . al

268
269

. RS 10n
This option exits wi thout nodifying the partition table.

270 . RE

272
273
274
275
276
277
278
279

. SH OPTI ONS

.sp

.LP

The following options apply to \fBfdisk\fR
.sp

.ne 2

.na
\fB\fB-AfR \flid:act: bhead: bsect: bcyl : ehead: esect: ecyl : rsect: nunsect\fR fR
d

280 . al

281
282
283
284
285

.sp .6

RS 4n

Add a partition as described by the argunent (see t
the format). Use of this option will zero out the \
partition if the \fBfdi sk\fR tabl e changes.

he \fB-F\fR option bel ow for
fBVTOC\fR on the Solaris

286 . RE

288
289
290
291

.sp
.ne 2

.na
\fB\fB-b\fR \flmaster_boot\fRfR
d

292 . al

293
294
295
296

.sp .6

. RS 4n

Specify the file \flnmaster_boot\fR as the naster boot program The default
mast er boot programis \fB/usr/lib/fs/ufs/mboot\fR

297 . RE

299
300

.sp
.ne 2

301 .na

302

\fB\fB-B\fRfR
d

303 . a

304
305
306
307
308
309

311
312

.sp .6

RS 4n

Def ault to one Solaris partition that uses the whol e disk. On an x86 machi ne,
if the disk is larger than 2 TB (terabytes) the default size of the Solaris
partition will be limted to 2 T

. RE

.Sp
.ne 2

313 .na

314

\fB\fB-d\fRfR
d

315 . al

316
317
318
319
320
321

323
324

.Sp .6

.RS 4n

Turn on verbose \fldebug\fR node. This will cause \fBfdisk\fR to print its
state on stderr as it is used. The output fromthis option should not be used
with \fB-RfR

.RE

.sp
.ne 2
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325
326
327
328
329
330
331
332
333

.na
\fB\fB-D\fR \flid:act: bhead: bsect: bcyl : ehead: esect: ecyl : rsect: nunsect\fR fR
.ad

.sp .6

.RS 4n

Delete a partition as described by the argunent (see the \fB-F\fR option bel ow
for the format). Note that the argument nust be an exact match or the entry

wi |l not be deleted! Use of this option will zero out the \fBVTOC\fR on the
Sol aris partition if the \fBfdisk\fR table changes.

334 .RE

336
337

.sp
.ne 2

338 .na

339
340
341
342
343

\fB\fB-E\fRfR

.ad

.sp .6

.RS 4n

Create an \fBEFI\fR partition that uses the entire disk.

344 . RE

346
347
348
349

.sp
.ne 2

. na
\fg\fB-F\fR\fIfdiSk_fiIe\fR\fR

350 . al

351
352
353
354
355
356
357
358
359
360
361
362
363
364

.sp .6

. RS 4n

Use fdisk file \flifdisk_file\fRto initialize table. Use of this option will
zero out the \fBVTOC\fR on the Solaris partition if the \fBfdisk\fR table
changes.

.sp
The \flIfdisk_file\fR contains four specification lines for the primry
partitions followed by specification lines for the logical drives. You nust
have four lines for the primary partitions if there is at |east one |ogical
drive. In this case, if the nunber of primary partitions to be configured is
| ess than four, the remaining lines should be filled with zeros.

.sp

Each line is conposed of entries that are position-dependent,
whi t espace or colons, and have the follow ng format:

are separated by

365 .s

366

p
\flid act bhead bsect bcyl ehead esect ecyl rsect nunsect\fR

367 .s

368
369
370

p
\ & ..where the entries have the follow ng val ues:

.sp
.ne 2

371 .na

372

\fB\flid\fRfR

373 . ad

374
375
376

.RS 11n
This is the type of partition and the correct nuneric values may be found in
\fBfdi sk. h\ fR.

377 .RE

379
380

.sp
.ne 2

381 .na

382
383
384
385
386
387

\fB\flact\fRfR

.ad

.RS 11n

This is the active partition flag; \fBO\fR nmeans not active and \fB128\fR neans
active. For logical drives, this flag will always be set to 0 even if specified
as 128 by the user.

388 . RE

390

.sp
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391

.ne 2

392 .na

393
394
395
396
397

398 .

400
401
402
403
404
405
406
407

\fB\flbhead\fR fR

.ad

.RS 11n

This is the head where the partit
\fBfdisk\fRwill correctly fill
RE

ion starts. If this is set to \fBO\fR,
this in fromother infornation.

.sp
.ne 2

.na
\fB\flbsect\fRfR

.ad

.RS 11n

This is the sector where the partition starts. If this is set to \fBO\fR,
\fBfdisk\fRwill correctly fill this in fromother information.

408 . RE

410
411
412
413
414
415
416
417

.sp
ne 2

\fB\fIbcyI\fR\fR
ad
RS 11n

This is the cylinder where the partition starts. If this is set to \fBO\fR,
\fBfdisk\fRwi Il correctly fill this in fromother information.

418 . RE

420
421
422
423
424
425
426
427

.sp
.ne 2

.na
\fB\flehead\fRfR

.ad

.RS 11n

This is the head where the partit
\fBfdisk\fRwill correctly fill

ion ends. If this is set to \fBO\fR,
this in fromother infornmation.

428 . RE

430
431

.sp
.ne 2

432 .na

433
434
435
436
437

\fB\flesect\fRfR

.ad

.RS 11n

This is the sector where the partition ends. If this is set to \fBO\fR
\fBfdisk\fRwi Il correctly fill this in fromother information.

438 . RE

440
441
442
443
444
445
446
447
448

450
451

.sp
ne 2

\fB\ercyI\fR\fR
ad

.RS 11n

This is the cylinder where the partition ends. If this is set to \fBO\fR
\fBfdisk\fRwi Il correctly fill this in fromother information.

.RE

.sp
.ne 2

452 .n

453
454
455
456

a
\fB\flrsect\fRfR
.ad

.RS 11n

The rel ative sector fromthe begi nning of the disk where the partition starts.
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457
458
459

Thi s nust be specified and can be used by \fBfdisk\fR to fill in other fields.
For 1 ogical drives, you nust make sure that there are at |east 63 free sectors
before the \flrsect\fR specified for a |ogical drive.

460 . RE

462
463
464
465
466
467
468
469

.sp
.ne 2

.na
\fB\flnumsect\fRfR

.ad

.RS 11n

The size in sectors of this disk partition. This nust be specified and can be
used by \fBfdisk\fRto fill in other fields.

470 . RE

472

474
475
476
477

. RE

.sp
.ne 2

.na
\fB\fB-g\fRfR
d

478 . a

479
480
481
482

.sp .6

. RS 4n

Get the | abel geonetry for disk and display on stdout (see the \fB-S\fR option
for the format).

483 . RE

485
486

.sp
.ne 2

487 . na

488

\fB\fB-GfRfR
d

489 . a

490
491
492
493

.sp .6

. RS 4n

Get the physical geonetry for disk and display on stdout (see the \fB-S\fR
option for the format).

494 . RE

496
497

.sp
.ne 2

498 . na

499
500
501
502
503
504
505

507
508
509
510
511
512
513
514
515
516

\fB\fB-h\fRfR

.ad

.Sp .6

.RS 4n

| ssue verbose nmessage; nmessage Will list all options and supply an expl anation
for each.

.RE

.sp
.ne 2

.na

\fB\fB-I\fRfR

.ad

.sp .6

. RS 4n

Forgo device checks. This is used to generate a file inage of what would go on
a di sk wi thout using the device. Note that you nust use \fB-S\fRwith this
option (see above).

517 . RE

519
520

.sp
.ne 2

521 .na

522

\fB\fB-n\fRfR
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523
524
525
526
527
528
529
530

532
533
534
535
536
537
538
539
540
541

543
544
545
546
547
548
549
550
551
552
553
554

556
557
558
559
560
561
562
563
564

.ad

.sp .6

. RS 4n

Don’t update \fBfdisk\fR table unless explicitly specified by another option.
If no other options are used, \fB-n\fRw Il only wite the naster boot record
to the disk. In addition, note that \fBfdisk\fRwill not cone up in interactive
node if the \fB-n\fR option is specified.

. RE

.sp
.ne 2

.na
\fB\fB-o\fR \flof fset\fRfR
.ad

.sp .6

. RS 4n

Bl ock offset fromstart of disk. This option is used for \fB-P\fR \fB-r\fR
and \fB-WfR Zero is assuned when this option is not used.

. RE

.sp
.ne 2

. na
\fB\fB-P\fR\fIfill_patt\fRfR
.ad

.sp .6

. RS 4n

Fill disk with pattern \fIfill_patt\fR \fIfill_patt\fR can be decinal or hex
and is used as nunber for constant |long word pattern. If \fIfill_patt\fRis
\fB#\fR then pattern is block # for each block. Pattern is put in each bl ock
as long words and fills each block (see \fB-o\fR and \fB-s\fR).

. RE

.sp
.ne 2

.na
\fB\fB-r\fRfR
.ad

.sp .6

. RS 4n

Read fromdisk and wite to stdout. See \fB-o\fR and \fB-s\fR which specify
the starting point and size of the operation.

565 . RE

567
568
569
570
571
572
573
574
575

577
578
579
580
581
582
583
584

.sp
.ne 2

. ha
\fB\fB-RfR fR
.ad

.sp .6

. RS 4n

Treat disk as read-only. This is for testing purposes.
.RE

.sp
.ne 2

.na
\fB\fB-s\fR \flsize\fRfR

.ad

.sp .6

. RS 4n

Nunber of bl ocks to performoperation on (see \fB-o\fR).

585 . RE

587
588

.sp
.ne 2
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589
590
591
592
593
594
595
596
596
597
598
599
600
601
602
603
604
605
606

608
609
610
611
612
613
614
615

na
\fB\fB-S\fR \flgeomfile\fRfR

.ad

.sp .6

.RS 4n

Set the | abel geonetry to the content of the \flgeomfile\fR The
\flgeomfile\fR contains one specification line. Each line is delimted by a
new-|ine character (\fBlen\fR). If the first character of a line is an asterisk
new|ine character (\fB\n\fR). If the first character of a line is an asterisk
(*), the line is treated as a conment. Each line is conposed of entries that
are position-dependent, are separated by white space, and have the foll ow ng
format:

.sp
Lin +2

. nf

\g!pcyl ncyl acyl bcyl nheads nsectors sectsiz\fR
i

.in -2
.sp

where the entries have the follow ng val ues:
.sp

.ne 2

.na
\fB\flpcyl\fRfR
.ad

. RS 12n
This is the nunber of physical cylinders for the drive.

616 . RE

618
619
620
621
622
623
624
625

627
628
629
630
631
632
633

.sp
.ne 2

. na
\fB\fIncyl\fRfR

.ad

.RS 12n

This is the nunber of usable cylinders for the drive.
. RE

.sp

.ne 2

. na
\fB\flacyl\fRfR
ad

RS 12n
This is the number of alt cylinders for the drive.

634 . RE

636
637
638
639
640
641
642

.sp
.ne 2

. na
\fB\flbcyl\fRfR
d

.a
.RS 12n
This is the number of offset cylinders for the drive (should be zero).

643 . RE

645
646
647
648
649
650
651

.sp
.ne 2

. ha
\fB\fl nheads\fR fR

.ad

.RS 12n

The nunber of heads for this drive.

652 . RE
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654
655

656 .

657
658
659
660
661

663
664
665
666
667
668
669
670

672

674
675
676
677
678
679
680
681
682
683

685
686
687
688
689
690
691
692

.sp
.ne 2

na
\fB\flnsectors\fRfR

. al
.RS 12n

The nunber of sectors per track.
.RE

.sp
.ne 2

. na
\fB\flsectsiz\fRfR

.ad

.RS 12n

The size in bytes of a sector.
. RE

. RE

.sp
.ne 2

. na
\fB\fB-t\fRfR
.ad

.sp .6

.RS 4n

Adj ust incorrect slice table entries so that they will not cross partition
tabl e boundaries.

.RE

.sp
.ne 2

.na
\fB\fB-T\fRfR

.ad

.sp .6

.RS 4n

Renove incorrect slice table entries that span partition table boundaries.

693 . RE

695
696
697
698
699
700
701
702
703
704
705

707
708
709
710
711
712
713
714
715
716

718
719

.sp
.ne 2

. na
\fB\fB-V\IfR fR
.ad

.sp .6

. RS 4n

Qut put the HBA (virtual) geonetry di nensions. This option nust be used in
conjunction with the \fB-WfR flag. This option will work for platforns which
support virtual geometry. (x86 only)

. RE

.sp
.ne 2

.na
\fB\fB-WMfRfR

.ad

.sp .6

. RS 4n

Wite to disk and read fromstdin. See \fB-o\fR and \fB-s\fR, which specify the
starting point and size of the operation.

.RE

.sp
.ne 2
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720 .na

721 \fB\fB-WfR\fB\(mM\fRfR

722 . ad

723 .sp .6

724 . RS 4n

725 Qutput the disk table to \fBstdout\fR
726 .RE

728 .sp

729 .ne 2

730 .na

731 \fB\fB-WfR \fIfdisk file\fRfR

732 . ad

733 .sp .6

734 . RS 4n

735 Create an \fBfdisk\fR file \flfdisk_file\fR fromdisk table. This can be used
736 with the \fB-F\fR option bel ow.

737 . RE

739 . SH FILES

740 .sp

741 .ne 2

742 .na

743 \fB\f B/ dev/rdsk/ cOt 0dOpO\ f R\ f R

744 . ad

745 . RS 25n

746 Raw device associated with the fixed disk.
747 .RE

749 .sp

750 .ne 2

751 .na

752 \fB\fB/usr/lib/fs/ufs/mhoot\fRfR
753 . ad

754 . RS 25n

755 Default master boot program

756 . RE

758 . SH ATTRI BUTES

759 .sp

760 . LP

761 See \fBattributes\fR(5) for descriptions of the follow ng attributes:
762 .sp

764 .sp

765 . TS

766 box;

767 ¢ | ¢

768 1 | | .

769 ATTRI BUTE TYPE ATTRI BUTE VALUE
770

771 Architecture
772 . TE

x86 and SPARC

774 . SH SEE ALSO

775 .sp

776 . LP

777 \fBunane\fR(1), \fBfnthard\fR(1IM, \fBformat\fR(1M, \fBnewfs\fR(1M,
778 \fBprtvtoc\fR(1M, \fBattributes\fR(5)

779 . SH DI AGNOSTI CS

780 .sp

781 . LP

782 Most nessages will be sel f-explanatory. The follow ng may appear inmediately
783 after starting the program

784 .sp

785 .ne 2

12
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786
787
788
789
790
791

.na
\f B\ f BFdi sk\f R \fBcannot open\fR <\fBdevi ce\fR>\fR

.ad

.sp .6

.RS 4n

This indicates that the device nanme argunent is not valid.

792 . RE

794
795

796 .

797
798
799
800
801
802
803

.sp
.ne 2

na
\fB\f BFdi sk\f R \fBunable to get device paraneters for device\fR
<\fBdevice\fR>\fR

.ad

.sp .6

. RS 4n

This indicates a problemw th the configuration of the fixed disk, or an error
in the fixed disk driver.

804 . RE

806
807
808
809
810
811
812
813
814
815

.sp
.ne 2

.na
\fB\fBFdi sk\fR: \fBerror reading partition table\fRfR
.ad

.sp .6

.RS 4n

This indicates that sone error occurred when trying initially to read the fixed
disk. This could be a problemw th the fixed disk controller or driver, or with
the configuration of the fixed disk.

816 . RE

818
819
820
821
822
823
824
825
826
827
828
829

.sp
.ne 2

.na
\fB\fBFdi sk\fR \fBerror witing boot record\fRfR
.ad

.sp .6

. RS 4n

This indicates that sone error occurred when trying to wite the new partition
table out to the fixed disk. This could be a problemw th the fixed di sk
controller, the disk itself, the driver, or the configuration of the fixed

di sk.

. RE
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"\" te

.\"  Copyright (c) 1992, X/ Open Conpany Limted Al Rights Reserved Portions C
.\" Sun Mcrosystenms, Inc. gratefully acknow edges The Open Group for permssion
\" http://ww. opengroup. or g/ bookstore/ .

\" The Institute of Electrical and El ectronics Engineers and The Open G oup, ha
This notice shall appear on any product containing this material.

The contents of this file are subject to the ternms of the Common Devel opnent
.\" You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE or http:
.\" When distributing Covered Code, include this CDDL HEADER in each file and In
.TH 1D 1M "Sep 10, 2013"

.TH 1D 1M "Nov 28, 2006"

. SH NAME

id\- return user identity

. SH SYNOPSI S

.LP

A
A

. nf
\fB/usr/bin/id\fR[\fB-p\fR [\fluser\fR|
fi

.LP
. nf
\fB/usr/bin/idifR\fB-a\fR [\fB-p\fR] [\fluser\fR]
fi

.LP
. nf
\fB/usr/bin/id\fR\fB-GfR [\fB-n\fR] [\fluser\fR]
fi

.LP
. nf
\;B/usr/bi nfid\fR\fB-g\fR [\fB-nr\fR [\fluser\fR]
i

.LP
. nf
\fBlusr/binfid\fR\fB-u\fR [\fB-nr\fR [\fluser\fR]
fi

.LP
. nf
\fB/usr/xpg4/bin/id\fR [\fB-p\fR] [\fluser\fR]
fi

.LP
. nf
\fB/usr/xpg4/bin/id\fR\fB-a\fR [\fB-p\fR] [\fluser\fR]
i

.LP
. nf
\fB/usr/xpg4/ bin/id\fR\fB-GfR [\fB-n\fR [\fluser\fR]
fi
.LP

. nf
\;B/usr/xpgA/bi nfid\fR\fB-g\fR [\fB-nr\fR] [\fluser\fR]
i

.LP
. nf
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61
62

107

109 .

110
111
112
113
114
115

116 .

117
118

120
121
122
123
124
125
126

\fB/usr/xpg4/bin/id\fR\fB-u\fR [\fB-nr\fR] [\fluser\fR]
i

. SH DESCRI PTI ON
.sp
.LP
If no \fluser\fR operand is provided, the \fBid\fR utility wites the user and
group \fBID\fRs and the correspondi ng user and group nanes of the invoking
process to standard output. If the effective and real \fBID\fRs do not match,
both are witten. If nmultiple groups are supported by the underlying system
\fB/usr/xpg4/bin/id\fR also wites the supplenmentary group affiliations of the
i nvoki ng process.
.sp
.LP
If a\fluser\fR operand is provided and the process has the appropriate
privileges, the user and group \fBID\fRs of the selected user are witten. In
this case, effective \fBIDIfRs are assurmed to be identical to real \fBID\fRs.
If the selected user has nore than one all owabl e group nenbership listed in the
group database, \fB/usr/xpg4/bin/id\fR wites themin the same manner as the
suppl ementary groups described in the preceding paragraph.
. SS "Formats"
.sp
.LP
The following formats are used when the \fBLC _MESSAGES\fR | ocal e cat egory
specifies the "C' locale. In other locales, the strings \fBuid\fR \fBgid\fR
\fBeuid\fR \fBegid\fR and \fBgroups\fR may be replaced with nore appropriate
strings corresponding to the |ocale.
.sp
.in +2
. nf
"ui d=%i( %) gi d=%(%)\en" <\flreal user ID\fR> <\fluser-nanme\fR>,

<\flreal group ID\fR>, <\flgroup-nane\fR>
i
.in -2
.sp

.sp
.LP

If the effective and real user \fBID\IfRs do not natch, the follow ng are
inserted i mediately before the \fB\en\fR character in the previous fornat:
.sp

.in +2

nf
eui d=%i(%)"
Cfi
.in -2
.sp

sp

.LP

with the follow ng argunents added at the end of the argunent |ist:
.sp

Lin +2

. nf

<\fleffective user IDIfR>, <\fleffective user-nane\fR>

fi

.in -2

.sp

.sp

.LP

If the effective and real group \fBID\IfRs do not match, the following is
inserted directly before the \fB\en\fR character in the format string (and
after any addition resulting fromthe effective and real user \fBID\fRs not

mat chi ng) :
.sp
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127

128 .

129

Lin +2

nf
" egi d=%(%)"
i

130 .f

131
132

134
135
136
137
138
139
140

141 . f

142
143

145
146
147
148
149
150
151
152
153

154 .

155
156

158
159
160
161
162
163
164
165
166
167

169
170
171
172
173
174
175
176

.in -2
.sp

.sp

.LP
with the followi ng argunents added at the end of the argument |ist:

.sp
Lin +2

. nf

<\fleffectivegroup-ID\fR> <\fleffectivegroupname\fR>
i

.in -2

.sp

.sp
.LP

If the process has suppl ementary group affiliations or the selected user is
all owed to belong to nultiple groups, the first is added directly before the
\f BNEWL.I NE\ f R character in the format string:

.sp

.in +2

. nf

" groups=%u(%)"

fi

.in -2
.sp

.sp
.LP

with the follow ng argunents added at the end of the argunent |ist:
.sp

in 42

. nf

<\flsupplenentary group ID\fR> <\flsupplenentary group name\fR>
fi

.in -2
.sp

.sp
.LP

and the necessary nunber of the follow ng added after that for any renaining
suppl ementary group \fBID\fRs:

.sp

.in +2

. nf
", (%) "
i

177 . f

178
179

181
182
183
184
185
186
187
188
189
190
191

.in -2
.sp

.sp
.LP

and the necessary nunber of the follow ng arguments added at the end of the
argunent |ist:

.sp

Lin 42

. nf

<>f|suppl ementary group ID\fR>, <\flsupplenmentary group nane\fR>

i

in -2
.sp
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193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218

219 .

220

.sp
.LP

If any of the user \fBIDIfR group \fBID\fR, effective user \fBIDIfR effective
group \fBID\fR or supplenmentary/multiple group \fBIDfRs cannot be mapped by
the systeminto printable user or group nanes, the corresponding (\fB¥%\fR) and
nanme argunent is omtted fromthe corresponding format string.

.sp

.LP

When any of the options are specified, the output format is as described under
OPTI ONS.

. SH OPTI ONS

.sp

.LP

The followi ng options are supported by both \fB/usr/bin/id\fR and
\fB/usr/xpg4/bin/id\fR The \fB-p\fR and \fB-a\fR options are invalid if
specified with any of the \fB-GfR \fB-g\fR or \fB-u\fR options.

.sp

.ne 2

.na
\fB\fB-p\fRfR

.ad

. RS 6n

Reports additionally the current project nenbership of the invoking process.
The project is reported using the format:

.sp

.in +2

nf
"projid=%(%)"
i

221 . f

222
223

225
225
226
227
228
229
230
231
232
233

235
236
237

.in -2
.sp

which is inserted prior to the \fB\en\fR character of the default format
which is inserted prior to the \fB\n\fR character of the default format
described in the \fBFornmats\fR section. The argunents

.sp

Lin +2

. nf

<\flproject IDIfR> <\flproject nane\fR>

i

.in -2

.sp

are appended to the end of the argunent list. |f the project \fBIDfR cannot

be mapped by the systeminto a printable project nane, the correspondi ng
\fB(%)\fR and nane argunent is omtted fromthe corresponding format string.

238 . RE

240
241
242
243
244
245
246

.sp
.ne 2

. ha
\fB\fB-a\fRfR

.a
. RS 6n
Reports user nane, user \fBID\fR and all the groups to which the user bel ongs.

247 .RE

249
250
251
252
253
254
255
256
257

.sp
.ne 2

.ha
\fB\fB-GfRfR

.ad

.RS 6n

Qutputs all different group \fBID\fRs (effective, real and supplenmentary) only,
using the format \fB"%\en"\fR If there is nore than one distinct group
affiliation, output each such affiliation, using the format \fB" %"\fR before



new usr/src/ man/ manlm i d. 1m

258
259

261
262
263
264
265
266
267
268

270
271
272
273
274
275
276
277
278

280
281
282
283
284
285
286
287

289
290
291
292
293
294
295
296

298 .
299 .

300
301
302

303 .

304
305
306
307
308

the \fBNEW.I NE\fR character is output.
. RE

.sp
.ne 2

.na
\fB\fB-g\fRfR

.ad

.RS 6n

Qutputs only the effective group \fBID\fR using the format \fB"%\en"\fR
.RE

.sp
.ne 2

. ha
\fB\fB-n\fRfR

. al
. RS 6n

Qutputs the nane in the format \fB"%"\fR i nstead of the nunmeric \fBID\ fR using
the format \fB"%"\fR

.RE

.sp
.ne 2

.na
\fB\fB-r\fRfR

.ad

. RS 6n

Qutputs the real \fBID\fR instead of the effective \fBIDIfR
.RE

.sp
.ne 2

.na
\fB\fB-u\fRfR

.ad

. RS 6n

Qutputs only the effective user \fBIDIfR, using the format \fB"%\en"\fR
. RE

The fol | ow ng operand is supported:
.sp

.na

\fB\fluser\fRfR

.a
.RS 8n
The user (login) name for which information is to be witten.

309 . RE

311
312
313
314
315
316
317
318
319
320
321
322
323

. SH ENVI RONMENT VARI ABLES

.sp

.LP

See \fBenviron\fR(5) for descriptions of the follow ng environnment variabl es
that affect the execution of \fBid\fR \fBLANGfR, \fBLC ALL\fR,
\fBLC CTYPE\fR, \fBLC MESSAGES\fR, and \fBNLSPATH fR

.SH EXI T STATUS

.sp

.LP

The followi ng exit values are returned:

.sp

.ne 2

.na
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324
325
326
327

\fB\fBO\fRfR

.ad

. RS 6n

Successful conpletion.

328 .RE

330
331
332
333
334
335
336
337

339
340
341
342
343
344

346
347
348
349
350
351
352
353

.Sp
.ne 2

. na
\fB\fB>0O\fR fR
.ad

. RS 6n

An error occurred.
. RE

. SH ATTRI BUTES

.sp

.LP

See \fBattributes\fR(5) for descriptions of the followi ng attributes:
.SS "/usr/bin/id"

.sp

.sp
. TS

box;

c| c

.

ATTRI BUTE TYPE ATTRI BUTE VALUE

Tnterface Stability Stabl e

354 . TE

356
357

359
360
361
362
363
364
365
366

. SS "/usr/xpg4/ bin/id"
.sp

.sp
. TS

box;

c| c

[

ATTRI BUTE TYPE ATTRI BUTE VALUE

Tnterface Stability St andar d

367 . TE

369
370
371
372
373
374
375
376
377
378
379
380

. SH SEE ALSO
.sp

. LP

\fBfol d\fR(1), \
\ f Bget gr oups\ f R(
\ f Benvi ron\fR(5)
. SH NOTES

fBl ognanme\ f R(1), \fBwho\fR(1), \fBgetgid\fR(2),

2), \fBgetprojid\fR(2), \fBgetuid\fR(2), \fBattributes\fR(5),
, \fBstandards\fR(5)

.sp

.LP

Qut put produced by the \fB-GfR option and by the default case could
potentially produce very long lines on systens that support |arge nunbers of
suppl enentary groups.
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©CONOOOUTAWNE

"\ te

.\" Copyright (c) 2007, Sun Mcrosystens, Inc. All Rights Reserved.

.\" The contents of this file are subject to the terns of the Common Devel opnent
.\" You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE or http:
.\" Wen distributing Covered Code, include this CDDL HEADER in each file and in
. TH CPC_BI ND_EVENT 3CPC "Sep 10, 2013"

. TH CPC_BI ND_EVENT 3CPC "Mar 02, 2007"

. SH NAME

cpc_bi nd_event, cpc_take_sanple, cpc_rele \- use CPU performance counters on

| wps
. SH SYNCPSI S

.LP

. nf

cc [ \fiflag\fR .. ] \fifile\fR .. \(milcpc [ \fllibrary\fR .. ]
#i ncl ude <libcpc. h>

\fBint\fR \fBcpc_bind_event\fR(\fBcpc_event _t *\fRflevent\fR \fBint\fR\flflag
fi

.LP

. nf
\fBint\fR \fBcpc_t ake_sanpl e\fR(\fBcpc_event _t *\fR flevent\fR);
fi

.LP
. nf
\fBint\fR \fBcpc_rele\fR(\fBvoi d\fR);
i

. SH DESCRI PTI ON

.sp

.LP

Once the events to be sanpl ed have been sel ected using, for exanple,
\fBcpc_strtoevent\fR(3CPC), the event selections can be bound to the calling
\fBLWP\ f R using \fBcpc_bind_event ()\fR If \fBcpc_bind_event()\fR returns
successfully, the system has associ ated perfornmance counter context with the
calling \fBLWP\fR The context allows the systemto virtualize the hardware
counters to that specific \fBLWP\fR and the counters are enabl ed.

.sp

.LP

Two flags are defined that can be passed into the routine to allow the behavior
of the interface to be nodified, as described bel ow.

.sp

.LP

Count er values can be sanpled at any tinme by calli
and dereferencing the fields of the \fBce_pic\fRf
\fBce_hrt\fR field contains the timestanp at which
counters.

.sp

.LP

To imedi ately renove the performance counter context on an \fBLWA\fR, the
\fBcpc_rele()\fR interface should be used. Otherw se, the context will be
destroyed after the \fBLWP\fR or process exits.

.sp

.LP

The caller should take steps to ensure that the counters are sanpled often
enough to avoid the 32-bit counters w apping. The events npbst prone to wap are
those that count processor clock cycles. If such an event is of interest,

sanpl i ng shoul d occur frequently so that |less than 4 billion clock cycles can
occur between sanples. Practically speaking, this is only likely to be a
problem for otherw se idle systems, or when processes are bound to processors,

fBcpc_t ake_sanpl e()\f R
fR array returned. The
kernel |ast sanpled the

ng
B[

\
1\
t he
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since nornmal context switching behavior will otherw se hide this problem

. SH RETURN VALUES

.sp

.LP

Upon successful conpletion, \fBcpc_bind_event()\fR and \fBcpc_take_sanmple()\fR
return \fBO\fR Otherw se, these functions return \fB\(m 1\fR, and set
\fBerrno\fR to indicate the error.

. SH ERRORS

.sp

.LP

The \fBcpc_bind_event ()\fR and \fBcpc_take_sanpl e()\fR functions will fail if:
.sp

.ne 2

.nha
\ f B\ f BEACCES\ f R f R

.ad

.RS 11n

For \fBcpc_bind_event ()\fR, access to the requested hypervisor event was
deni ed.

.RE

.sp
.ne 2

.na

\fB\f BEAGAIN\f R fR

.ad

.RS 11n

Anot her process may be sanpling systemw de CPU statistics. For
\fBcpc_bind_event ()\fR, this inplies that no new contexts can be created. For
\fBcpc_t ake_sanpl e()\fR, this inplies that the performance counter context has
been invalidated and nust be released with \fBcpc_rele()\fR Robust prograns
shoul d be coded to expect this behavior and recover fromit by releasing the
now i nvalid context by calling \fBcpc_rele()\fR sleeping for a while, then

94 attenpting to bind and sanple the event once nore.

95 . RE

97 .sp

98 .ne 2

99 .na

100 \fB\f BEI N\VAL\fR f R

101 . ad

102 . RS 11n

103 The \fBcpc_take_sanpl e()\fR function has been invoked before the context is
104 bound.

105 . RE

107 .sp

108 .ne 2

109 .na

110 \f B\ f BENOTSUP\ f R f R

111 . ad

112 . RS 11n

113 The caller has attenpted an operation that is illegal or not supported on the
114 current platform such as attenpting to specify signal delivery on counter
115 overflow on a CPU that doesn't generate an interrupt on counter overflow.
116 . RE

118 . SH USAGE

119 .sp

120 .LP

121 Prior to calling \fBcpc_bind_event()\fR, applications should call

122 \fBcpc_access\fR(3CPC) to determine if the counters are accessible on the
123 system

124 . SH EXAMPLES

125 . LP

126 \fBExanple 1 \fRUse hardware perfornance counters to nmeasure events in a
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127 process.

128 .sp

129 . LP

130 The exanpl e bel ow shows how a standal one program can be instrunented with the
131 \fBlibcpc\fR routines to use hardware performance counters to neasure events in
132 a process. The programperforms 20 iterations of a conputation, neasuring the
133 counter values for each iteration. By default, the exanple makes the counters
134 nmeasure external cache references and external cache hits; these options are
135 only appropriate for U traSPARC processors. By setting the \fBPERFEVENTS\fR
136 environnment variable to other strings (a list of which can be gleaned fromthe
137 \fB-h\fR flag of the \fBcpustat\fR or \fBcputrack\fR utilities), other events
138 can be counted. The \fBerror()\fR routine belowis assuned to be a

139 user-provided routine anal ogous to the famliar \fBprintf\fR(3C) routine from
140 the C library but which also perfornms an \fBexit\fR(2) after printing the

141 nessage.

143 .sp

144 .in +2

145 . nf

146 \f B#i ncl ude <inttypes. h>

147 #include <stdlib. h>

148 #include <stdio. h>

149 #incl ude <unistd. h>

150 #include <libcpc. h>

151 int

152 mai n(int argc, char *argv[])

153 {

154 int cpuver, iter;

155 char *setting = NULL;

156 cpc_event_t event;

158 if (cpc_version(CPC_VER CURRENT) != CPC_VER CURRENT)

159 error("application:library cpc version msnatch!");

161 if ((cpuver = cpc_getcpuver()) == -1)

162 error("no performance counter hardware!");

164 if ((setting = getenv("PERFEVENTS"')) == NULL)

165 setting = "picO=EC ref, pi c1=EC hit";

167 if (cpc_strtoevent(cpuver, setting, &event) != 0)

168 error("can’t nmeasure '%’ on this processor", setting);

169 setting = cpc_eventtostr(&event);

171 if (cpc_access() == -1)

172 error("can’t access perf counters: %", strerror(errno));

174 if (cpc_bi nd_event (&event, 0) == -1)

175 error("can’t bind Iw%: %", _|wp_self(), strerror(errno));

177 for (iter = 1; iter <= 20; iter++) {

178 cpc_event _t before, after;

180 if (cpc_take_sanpl e(&before) == -1)

181 br eak;

183 /* ==> Conputation to be neasured goes here <== */

185 if (cpc_take_sanple(&fter) == -1)

186 br eak;

187 (void) printf("98d: % PRI d64 " % PR d64 "\en", iter,

187 (void) printf("98d: % PRI d64 " 9% PRI d64 "\n", iter,

188 after.ce_pic[0] - before.ce_pic[O],

189 after.ce_pic[1l] - before.ce_pic[1]);

190 }

__unchanged_portion_onitted_
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232
232
233
234
235

237
238

240
240
241
242

244
245
246
247

(void) printf("lw% - si_addr % ucontext: %fpc
(void) printf("lw%l - si_addr % ucontext: %fpc
_Iwp_sel f(), (void *)sip->si_addr,
(voi d *)uap->uc_ntontext.gregs[PC,
(void *)uap->uc_ntontext.gregs[ USP]);

if (cpc_take_sanpl e(&anpl e)
error("can't sanple: %",

(void) printf("0Ox% PRI x64 "
(void) printf("0x% PRIx64 "

sanpl e. ce_pic[ 0], sanple.
(void) fflush(stdout);

sanpl e. ce_pi c[ 0] = PRESETO;
sanpl e. ce_pi c[ 1] = PRESET1;

)
strerror(errno));

0x% PRI x64 "\en",
0x% PRI x64 "\n",
ce_pic[1]);

if (cpc_bind_event(&sanple, CPC BIND_ EMI_OVF) ==

error("cannot bind | wp%:

248 }

__unchanged_portion_omtted_

%",

_wp_sel f(),

% %Wsp Y%p\en”,
% YWsp Y%p\n",

_1)
strerror(errno));
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1'\" te

2 .\" Copyright (C 2008, Sun Mcrosystens, Inc. All Rights Reserved.

3 .\" Copyright 1989 AT&T.

4 .\" Portions Copyright (c) 1992, X/ Open Conpany Limted. Al Rights Reserved

5 .\" Sun Mcrosystens, Inc. gratefully acknow edges The Open G oup for perm ssion

6 .\" http://ww. opengroup. or g/ bookst ore/ .

7 .\" The Institute of Electrical and El ectronics Engi neers and The Open Group, ha

8 .\" This notice shall appear on any product containing this material.

9 .\" The contents of this file are subject to the terms of the Common Devel opnent
10 .\" You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE or http:
11 .\" When distributing Covered Code, include this CDDL HEADER in each file and in
12 . TH GETHOSTBYNAME 3NSL "Sep 10, 2013"

12 . TH GETHOSTBYNAME 3NSL " Aug 24, 2007"

13 . SH NAME

14 get host bynanme, gethostbynane_r, gethostbyaddr, gethostbyaddr_r, gethostent,
15 gethostent_r, sethostent, endhostent \- get networ k host entry

16 . SH SYNOPSI S

17 . LP

. nf
19 \fBcc\fR [ \fiflag\fR .. ] \fIfile\fR .. \fB-InsI\fR [ \fllibrary\fR .. ]
20 #incl ude <netdb. h>

22 \fBstruct hostent *\fR\ fBgethostbynane\fR(\fBconst char *\fR flname\fR);
23 . fi

25 . LP

nf
27 \fBstruct hostent *\f R\ f Bget host bynane_r\f R(\ fBconst char *\fR flnanme\fR,
28 \fBstruct hostent *\fR flresult\fR \fBchar *\fR flbuffer\fR \fBint\fR \fl
29 \fBint *\fRflh_errnop\fR);
30 .fi

32 .LP

33 .nf

34 \fBstruct hostent *\fR\ fBgethostbyaddr\fR(\fBconst char *\fR fladdr\fR, \fBint\f
35 . \fBint\fR\fltype\fR);

36 .fi

38 . LP
39 .nf
40 \fBstruct hoste
41 \fBint\fR
42 \fBint\fR
43 . fi

f thost byaddr _r\fR(\fBconst char *\fRf
fR, \fBstruct hostent *\fR flresult\fR \
n

addr\fR, \fBi
, f
\fR, \fBint *\fRflh_errnop\fR);

| i nt
fBchar *\fR flbu

45 . LP

. nf
47 \fBstruct hostent *\fR\ fBgethostent\fR(\fBvoid\fR);
48 . fi

50 .LP

51 .nf

52 \fBstruct hostent *\fR\ fBgethostent_r\fR(\fB:
53 \fBchar *\fR flbuffer\fR \fBint\fR\fl
54 . fi

It\fR,

truct hostent *\fR flresu
flh_errnop\fR

S f
buflen\fR, \fBint *\fR

56 .LP
. nf

58 \fBint\fR \fBsethostent\fR(\fBint\fR \flstayopen\fR);
i
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61

.LP

62 . nf

63

64 .

\fBi nt\fR \ fBendhostent\fR(\fBvoi d\fR);
fi

. SH DESCRI PTI ON
.sp

LP
These functions are used to obtain entries describi ng hosts. An entry can cone
fromany of the sources for \fBhosts\fR specified in the
\fB/etc/nsswitch.conf\fR file. See \fBnsswi tch.conf\fR(4). These functions have
been superseded by \fBgeti pnodebyname\ f R{3SOCKET) ,
\ f Bget i pnodebyaddr\ f R 3SOCKET), and \fBget addri nf o\f R(3SOCKET), which provide
greater portability to applications when nultithreading is perforn‘ed or
technol ogi es such as 1 Pv6 are used. For exanple, the functions described in the
foll owi ng cannot be used with applications targeted to work with |Pv6.
.sp
.LP
The \ fBget host bynane()\fR function searches for information for a host with the
host nane specified by the character-string paraneter \flname\fR
.sp
.LP
The \ f Bget host byaddr ()\fR function searches for information for a host with a
gi ven host address. The paraneter \fBtype\fR specifies the famly of the
address. This shoul d be one of the address famlies defined in
\ f B<sys/socket.h>\fR & See the \fBNOTES\fR section for nore information. Al so
see the \fBEXAMPLES\fR section for information on how to convert an Internet
\fBIP\fR address notation that is separated by periods (.) into an \fladdr\fR
paranmeter. The paraneter \fllen\fR specifies the length of the buffer indicated
by \fladdr\fR
.sp

.LP

Al addresses are returned in network order. In order to interpret the
addresses, \fBbyteorder\fR(3SOCKET) nust be used for byte order conversion.
.sp

.LP

The \fBsethostent ()\fR, \fBgethostent()\fR and \fBendhostent()\fR functions
are used to enunmerate host entries fromthe database.

.sp

.LP

The \fBsethostent ()\fR function sets or resets the enuneration to the beginning
of the set of host entries. This function should be called before the first
call to \fBgethostent()\fR Calls to \fBgethostbyname()\fR and

\ f Bget host byaddr ()\fR | eave the enuneration position in an indeterm nate state.
If the \flstayopen\fR flag is non-zero, the system can keep all ocated resources
such as open file descriptors until a subsequent call to \fBendhostent()\fR
.sp

.LP

Successive calls to the \fBgethostent()\fR function return either successive
entries or \fINULL,\fR indicating the end of the enuneration.

.sp

.LP

The \fBendhostent ()\fR function can be called to indicate that the caller
expects to do no further host entry retrieval operations; the systemcan then
deal | ocate resources it was using. It is still allowed, but possibly |ess
efficient, for the process to call nore host retrieval functions after calling
\ f Bendhostent ()\fR.

.SS "Reentrant Interfaces"

.sp
.LP

The \ f Bget host bynane()\f R, \fBget hostbyaddr ()\fR, and \fBgethostent()\fR
functions use static storage that is reused in each call, meking these
functions unsafe for use in multithreaded applications.

.sp

.LP

The \ fBget host bynane_r ()\fR, \fBget hostbyaddr_r()\fR, and \fBgethostent_r()\fR
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127 functions provide reentrant interfaces for these operations.

128 .sp

129 . LP

130 Each reentrant interface perfornms the same operation as its non-reentrant

131 counterpart, naned by renoving the \fB_r\fR suffix. The reentrant interfaces,
132 however, use buffers supplied by the caller to store returned results and the
133 interfaces are safe for use in both single-threaded and nultithreaded

134 applications.

135 .sp

136 .LP

137 Each reentrant interface takes the same paraneters as its non-reentrant

138 counterpart, as well as the follow ng additional parameters. The paraneter

139 \flresult\fR nmust be a pointer to a \fBstruct hostent\fR structure allocated by
140 the caller. On successful conpletion, the function returns the host entry in
141 this structure. The paraneter \flbuffer\fR nust be a pointer to a buffer

142 supplied by the caller. This buffer is used as storage space for the host data.
143 Al of the pointers within the returned \fBstruct hostent\fR \flresult\fR point
144 to data stored within this buffer. See the \fBRETURN VALUES\fR section for nore
145 information. The buffer nust be large enough to hold all of the data associated
146 with the host entry. The paraneter \flbuflen\fR should give the size in bytes
147 of the buffer indicated by \flbuffer\fR The paraneter \flh_errnop\fR should be
148 a pointer to an integer. An integer error status value is stored there on

149 certain error conditions. See the \fBERRORS\fR section for nore infornation.
150 .sp

151 . LP

152 For enuneration in multithreaded applications, the position within the

153 enuneration is a process-w de property shared by all threads. The

154 \fBsethostent ()\fR function can be used in a nmultithreaded application but

155 resets the enuneration position for all threads. If nmultiple threads interleave
156 calls to \fBgethostent_r()\fR the threads will enunerate disjoint subsets of
157 the host dat abase.

158 .sp

159 .LP

160 Li ke their non-reentrant counterparts, \fBgethostbyname_r()\fR and

161 \fBget hostbyaddr_r()\fR | eave the enuneration position in an indeterm nate

162 state.

163 . SH RETURN VALUES

164 .sp

165 . LP

166 Host entries are represented by the \fBstruct hostent\fR structure defined in
167 \fB<netdb. h>\fR

168 .sp

169 .in +2

170 .nf

171 struct hostent {

172 char *h_nane; /* canoni cal nane of host */

173 char **h_ali ases; /* alias list */

174 int h_addrtype; /* host address type */

175 int h_l engt h; /* length of address */

176 char **h_addr_list; /* list of addresses */

177 };

178 .fi

179 .in -2

181 .sp

182 .LP

183 See the \fBEXAMPLES\fR section for information about how to retrieve a **.""
184 separated Internet \fBIP\fR address string fromthe \flh_addr_list\fR field of
185 \fBstruct hostent\fR

186 .sp

187 .LP

188 The \fBget host bynanme()\fR, \fBgethostbynane_r()\fR, \fBgethostbyaddr()\fR, and
189 \f Bget host byaddr _r()\fR functions each return a pointer to a \fBstruct

190 hostent\fR i f they successfully |locate the requested entry; otherw se they

191 return \fINULL\fR

192 .sp
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193
194
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210
211
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213
214
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216
217
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220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
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240
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244
245
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248
249
250
251
252
253
254
255
256
257
258

.LP

The \fBget hostent ()\fR and \fBgethostent_r()\fR functions each return a pointer
to a \fBstruct hostent\fR if they successfully enunerate an entry; otherw se
they return \fINULL\fR, indicating the end of the enureration.

.sp

.LP

The \fBget host bynane()\fR, \fBgethostbyaddr()\fR, and \fBgethostent()\fR
functions use static storage, so returned data nust be copied before a
subsequent call to any of these functions if the data is to be saved.

.sp
.LP

VWen the pointer returned by the reentrant functions \fBgethostbyname_r()\fR,
\ f Bget host byaddr _r ()\fR, and \fBgethostent _r()\fRis not \fINULL\fR, it Is
al ways equal to the \flresult\fR pointer that was supplied by the caller.

.sp

.LP

The \fBsethostent()\fR and \fBendhostent()\fR functions return \fBO\fR on
success.

. SH ERRCRS

.sp

.LP

The reentrant functions \ f Bget host bynane_r ()\f R, \fBget hostbyaddr_r()\fR and
\fBgethostent _r()\fRwi Il return \fINULLIfR and set \flerrno\fR to \fBERANGE\fR
if the length of the buffer supplied by caller is not |arge enough to store the
result. See \fBIntro\fR(2) for the proper usage and interpretation of
\fBerrno\fR in multithreaded applications.

.sp

LP

The reentrant functions \ f Bget host byname_r ()\f R and \f Bget host byaddr r()\fR set
the integer pointed to by \flh_errnop\fR to one of these values in case of
error.

.sp

.LP

On failures, the non-reentrant functions \fBgethostbynane()\fR and

\ f Bget host byaddr ()\fR set a global integer \flh_errno\fR to indicate one of
these error codes (defined in \fB<netdb. h>fR): \fBHOST_NOT_FOUND\fR,

\ f BTRY_AGAI N\ f R, \fBNO RECOVERW\ f R, \fBNO DATA\fR, and \fBNO ADDRESS\fR.

- Sp

.LP

If a resolver is provided with a mal forned address, or if any other error
occurs before \fBgethostbynane()\fR is resol ved, then \fBgethostbynane()\fR
returns an internal error with a value of \(m1

- Sp

LP

The \fBget host bynane()\fR function will set \flh_errno\fR to

\ f BNETDB_| NTERNAL\ f R when it returns a \flINULL\fR val ue.

. SH EXAMPLES

. LP

\f BExanpl e 1 \fRUsi ng \fBgethostbyaddr()\fR
.sp

.LP

Here is a sanple program
separated Internet \fBI
addr ess:

that gets the canonical nane, aliases,
P\fR addresses for a given ‘*."’ separated \fBIP\fR

.sp
Lin 42

. nf

#i ncl ude <stdio. h>

#i nclude <stdlib.h

#i ncl ude <string. h>

#i ncl ude <sys/types. h>
#i ncl ude <sys/socket.h>
#i ncl ude <netinet/in.h>
#i ncl ude <arpa/inet.h>
#i ncl ude <netdb. h>
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259 int main(int argc, const char **argv)

260 {

261 in_addr_t addr;

262 struct hostent *hp;

263 char **p;

264 if (argc !'=2) {

265 (void) printf("usage: % |P-address\en", argv[O0]);
266 exit (1);

267

268 if ((int)(addr = inet_addr(argv[1l])) == -1) {

269 (void) printf("IP-address nust be of the forma.b.c.d\en");
270 exit (2);

271 }

272 hp = gethostbyaddr((char *)&addr, 4, AF_INET);

273 if (hp == NULL)

274 (void) printf("host information for % not found\en", argv[1]);
275 exit (3);

276 }

277 for (p = hp->h_addr_list; *p = 0; p++) {

278 struct in_addr in;

279 char **q;

280 (void) mencpy(& n.s_addr, *p, sizeof (in.s_addr));
281 (void) printf("9%\t%", inet_ntoa(in), hp\(m >h_nane);
282 for (q = hp->h_aliases; *q != 0; q++)

283 (void) printf(" %", *q);

284 (void) putchar(’\en');

284 (void) putchar(’\n’);

285 }

286 exit (0);

287 }

__unchanged_portion_onitted_
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"\ te
.\" Copyright (c) 2007, Sun Mcrosystens, Inc. Al Rights Reserved.
.\" The contents of this file are subject to the terns of the Common Devel opnent
.\" You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE or http:
.\" When distributing Covered Code, include this CDDL HEADER in each file and in
. TH PAPI JOBSUBM T 3PAPI "Sep 10, 2013"
. TH PAPI JOBSUBM T 3PAPI "Jan 17, 2007"
. SH NAME
papl JobSubmi t, papi JobSubni t ByRef erence, papi JobVal i date, papi JobStreanOpen,
papi JobSt reamin i te, papiJobStreanC ose, papi JobQuery, papi JobMdify,
papi JobMove, papi JobCancel, papi JobHol d, papi JobRel ease, papi JobRestart,
papi JobPronot e, papi JobGet Attri buteList, papi JobGet PrinterNane, papiJobGetld,
papi JobGet JobTi cket, papi JobFree, papi JobListFree \- job object nmanipul ation
. SH SYNOPSI S
.LP

. nf
cc [ \fiflag\fR&\|.\|. ] \fIfile\fR&\|.\]|.
#i ncl ude <papi . h>

\fB-1papi\fR[ \fllibrary\fR & \|

\ f Bpapi _status_t\fR \fBpapi JobSubm t\fR(\fBpapi _service_t\fR \flhandl e\fR
\fBchar *\fRflprinter\fR \fBpapi _attribute t **\fR fljob_attributes\fR,
\fBpapi _job_ticket t *\fRfljob_ticket\fR \fBchar **\fRflfiles\fR

. \fBpapi _job_t *\fRfljob\fR);
i

.LP
. nf
\ f Bpapi _status_t\fR \fBpapi JobSubm t ByRef er ence\ f R(\ f Bpapi _service_t\fR \fl handl
\f har *\fR flprinter\fR, \fBpapi _attribute_t **\fR\fljob_attributes\fR
fBpapi _job_ticket _t *\fRfljob_ticket\fR, \fBchar **\fRflfiles\fR
fBpapi _job_t *\fRfljob\fR);
fi

.LP

. nf

\ f Bpapi _status_t\fR \fBpapi JobVal i dat e\ f R(\ f Bpapi _service_t\fR \fl handl e\fR,
\fBchar *\fR flprinter\fR \fBpapi_attribute_t **\fRfljob_attributes\fR,
\f Bpapi _job_ticket t *\fRfljob_ticket\fR \fBchar **\fRflfiles\fR
\fBpapi _job_t *\fR fljob\fR);

fi

.LP

. nf

\ f Bpapi _status_t\fR \fBpapi JobSt reanOpen\ f R(\ f Bpapi _service_t\fR \fl handl e\fR,
\fBchar *\fR flprinter\fR \fBpapi_attribute_t **\fR fljob_attributes\fR,
\ f Bpapi _job_ticket_t *\fR fljob_ticket\fR \fBpapi _streamt *\fR flstreamf
i

.LP

. nf

\prapl status_t\fR \fBpapi JobStreamWite\fR(\f papl_ervice_t\fR\fIhandIe\fR,
fBpapi _streamt\fR \flstream fR \fBvoid *\fR flbuffer\fR \fBsize t\fR\f

Lfi

.LP

. nf

\ f Bpapi _status_t\fR \fBpapi JobSt reanC ose\f R(\ f Bpapi _service_t\fR \fl handl e\fR,

\fBpapi _stream t\fR \flstreamfR \fBpapi _job_t *\fRfljob\fR);
fi
.LP
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61
62
63
64

nf

\prapl status_t\fR \fBp
\fBchar *VfRflprin
\ fBpapi _job_t *\fR

R

fR\flhandle\fR,
R \

pi JobQuer y\ f R(\ f B p pi _service
i Bchar **\fR flrequ

a| t
ter\fR \fBint32_t\f \_ 1job_id\
fl

job\fR);

\ f
f f

65 . f

108

110
111
112

.LP

. nf
\ f Bpapi _status_t\fR \fBpapi JobMdi f y\f R(\ f Bpapi _service_t\fR \flhandl e\fR,
\fBchar *\fR flprinter\fR \fBint32_t\fR\fljob_id\fR,
\fBpapi _attribute_t **\fR flattributes\fR, \fBpapi _job_t *\fRfljob\fR);
i

.LP

. nf

\ f Bpapi _status_t\fR \fBpapi JobMwve\f R(\fBpapi _service
\

_ ce_t\fR handl e\ f R,
fBchar *\fR flprinter\fR \fBint32_t\fR\fljob_id\fR

\fl
\fBchar *\fRfldesti
fi

.LP
. nf
\ f Bpapi _status_t\fR

_ \ f Bpapi JobCancel \ f R(\ f Bpapi
\fBchar *\fRf

i \fR \flhandl e\fR,
Iprinter\fR \fBint32_t \fR\f j ;
Cfi

.LP

. nf

\ f Bpapi _status_t\fR \fBpapi JobHol d\f R(\ f Bpapi _service_t\fR \fl handl e\fR,
[ \fBchar *\fR flprinter\fR \fBint32_t\fR\fljob_id\fR);

i

.LP

. nf

\ f Bpapi _status_t\fR
\fBchar *\fRf

rvice_t\fR \flhandl e\fR
b_id\TR);

\prapi JobRel ease\fR(\prap
Iprinter\fR \fBint32_t\fR\

‘_U)
o

fi

.LP

. nf

\ f Bpapi _status_t\fR \fBpapi JobRestart\fR(\fB, ap ervice_t\fR \flhandl e\fR
\fBchar *\fR flprinter\fR \fBint32_t\fR \fTjob_id\fR);

fi

.LP

. nf

\ f Bpapi _status_t\fR \fBpapi JobPronot e\ f R(\ f Bpapi
\fBchar *\fR flprinter\fR \fBint32_t\fR \f

service_t\fR \flhandl e\fR,
Tjob_id\fR);
fi

.LP

. nf

\fBpapi _attribute_t **\fR\fBpapi JobGet AttributeList\fR(\fBpapi_job_t\fR \fljob\f
i

113 . f

115
116
117

118 . f

120
121
122

123 .

125
126

.LP

. nf

\fBchar *\fR\ fBpapi JobGet Print er Nane\ f R(\ f Bpapi _j ob_t\fR \fljob\fR);
i

.LP

. nf

\fBint32_t\fR \fBpapi JobGet|d\fR(\fBpapi _job_t\fR\fljob\fR);
fi

.LP
. nf
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127
128

130
131
132

133 . f

135

\ f Bpapi _j ob_ticket_t *\fR fBpapi JobGetJobTi cket\fR(\fBpapi _job_t\fR\fljob\fR);
Cfi

.LP

. nf
\fBvoi d\f R \ f Bpapi JobFree\ f R(\ f Bpapi _j ob_t\fR \fljob\fR);
i

.LP

136 . nf

137

138 .

140
141
142
143
144
145
146
147

\ f Bvoi d\ f R \ f Bpapi JobLi st Free\f R(\ fBpapi _job_t *\fRfljobs\fR);
fi

. SH PARAMETERS

.sp
.ne 2

.na
\fB\flattributes\fRfR

.ad

. RS 19n

a set of attributes to be applied to a printer object

148 . RE

150
151

.sp
.ne 2

152 .na

153
154
155
156

\fB\flbuffer\fRfR

.ad

.RS 19n

a buffer of data to be witten to the job stream

157 . RE

159
160

.sp
.ne 2

161 .na

162

\fB\flbufflen'\fRfR

163 . ad

164
165

.RS 19n
the size of the supplied buffer

166 . RE

168
169
170
171
172
173
174
175

.sp
.ne 2

.na
\fB\fldestination\fRfR

.ad

RS 19n

the nane of the printer where a print job should be relocated, which nmust
reside within the same print services as the job is currently queued

176 .RE

178
179

.sp
.ne 2

180 .na

181
182
183
184

\fB\fIfiles\TRfR

.ad

. RS 19n

files to use during job subm ssion

185 . RE

187
188

.sp
.ne 2

189 .na

190
191
192

\fB\flhandl e\fRfR
.ad
. RS 19n
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193
194

a pointer to a handle to be used for all PAPI operations that is created by
calling \fBpapi ServiceCreate()\fR

195 . RE

197
198

.sp
.ne 2

199 .na

200

\fB\fljob\fRfR
d

201 . al

202
203
204
205

. RS 19n

a pointer to a pr
\ f Bpapi JobQuer y()
\ f Bpapi JobVal i dat

inter object (initialized to NULL) to be filled in by
\fR, \fBpapi JobSubnit()\fR \fBpapi JobSubmi t ByRef er ence(
e()

206 . RE

208
209
210
211
212
213
214

.sp
ne 2

\fB\f|jOb attributes\fRfR
ad

.RS 19n
attributes to apply during job creation or nodification

215 . RE

217
218

.sp
.ne 2

219 .na

220

\fB\fljob_id\fRfR
d

221 . al

222
223

.RS 19n
I D nunber of the job reported on or nanipul at ed

224 . RE

226
227
228
229
230
231
232
233

235
236
237
238
239
240
241
242

.sp
ne 2

\fB\fIJob ticket\fRfR
ad

RS 19n
unused
. RE

.sp
.ne 2

.na
\fB\fljobs\fRfR

.ad

. RS 19n

a list of job objects returned by \fBpapi PrinterListJobs()\fR or
\ f Bpapi Pri nt er PurgeJobs()\fR

243 . RE

245
246
247
248
249
250
251

.Sp
ne 2

\fB\prrlnter\fR\fR
ad

. RS 19n
nane of the printer where the job is or should reside

252 . RE

254
255
256
257

.sp
.ne 2

.nha
\fB\flrequested_attrs\fRfR
d

258 . al

)\
fR \fBpapi JobStreanC ose()\fR, and \fBpapi JobMdify()\f

R
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259
260
261

. RS 19n
a null-termnated array of pointers to attribute names requested during job
enuneration (\fBpapi PrinterListJobs()\fR) or job query (\fBpapiJobQuery()\fR)

262 . RE

264
265
266
267
268
269
270

.sp
.ne 2

. na
\fB\fIstream fRfR

.ad

. RS 19n

a communi cation endpoint for sending print job data

271 .RE

273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307

308 .
309 .

310

311 .
312 .

313
314

315 .

316
317
318

319 .

320
321
322
323
324

. SH DESCRI PTI ON

.sp

.LP

The \ f Bpapi JobSubmi t ()\fR function creates a print job containing the passed in
files wth the supplied attributes. Wen the function returns, the data in the
passed files will have been copied by the print service. A job object is
returned that reflects the state of the job.

.sp

LP

The \ f Bpapi JobSubmi t ByRef erence()\fR function creates a print job containing
the passed in files with the supplied attributes. Wen the function returns,
the data in the passed files might have been copied by the print service. AJOb
object is returned that reflects the state of the job.

.sp

.LP

The \ fBpapi JobStreanOpen()\fR, \fBpapi JobStreanWite()\fR

\ f Bpapi JobStreantCl ose()\fR functions create a print job by opening a stream
witing to the stream and closing it.

.sp

The \ f Bpapi JobVal i date()\fR function validates that the supplied attributes and
files wll result in a valid print job.

- Sp

LP

The \ f Bpapi JobQuery()\fR function retrieves job information fromthe print
service.

.sp

.LP

The \ f Bpapi JobModi fy()\fR function nodifies a queued job according to the
attribute list passed into the call. A job object is returned that reflects
the state of the job after the nodification has been applied.

.sp

LP

The \ f Bpapi JobMove()\fR function noves a job fromits current queue to the
named destination wthin the same print service.

The \ f Bpapi JobCancel ()\fR function renoves a job fromthe queue.

The \ fBpapi JobHol d()\fR and \f Bpapi JobRel ease()\fR functions set the job state
to "held" or "idle" to indicate whether the job is eligible for processing.

The \fBpapi JobRestart()\fR function restarts processing of a currently queued
print job.

sp

.LP

The \fBpapi JobGet AttributeList()\fR function returns a list of attri butes
describing the job. This list can be searched and/or enumerated usin

\ fBpapi AttributeList*()\fR calls. See \fBpapi AttributeLi st AddVal ue\fR(SPAPI ).
.sp
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325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352

.LP

The \ f Bpapi JobGet PrinterName()\fR function returns the name of the queue where
the job is currently queued.

.sp

.LP

The \ fBpapi JobGet 1d()\fR function returns a job identifier nunber fromthe job
obj ect passed in.

.sp

.LP

The \ f Bpapi JobPronote()\fR function noves a job to the head of the print queue.
Sp

LP
The \ f Bpapi JobGet JobTi cket ()\fR function retrieves a pointer to a job ticket
associated with the job object.

sp

LP
The \ f Bpapi JobFree()\f R and \fBpapi JobLi st Free()\fR functi ons deal | ocate nmenory
allocated for the return of printer object(s) fromfunctions that return
printer objects.

. SH RETURN VALUES

.sp

.LP

Upon successful conpletion, all \fBpapiJob*()\fR functions that return a val ue
return \fBPAPI _OK\fR Oherwi se, they return an appropriate \fBpapi _status_t\fR
indicating the type of failure.

.sp

.LP

Upon successful conpletion, \fBpapi JobGetAttributeList()\fR returns a pointer

353 to the requested data. O her wi se, it returns \fINULL\fR
354 . SH EXAMPLES

355 . LP

356 \fBExanple 1 \fREnunerate all jobs in a queue

357 .sp

358 .in +2

359 . nf

360 /*

361 */programto enuner at e queued j obs using PAPI interfaces.
362 *

363 #include <stdio.h>

364 #include <stdlib.h>

365 #include <unistd. h>

366 #include <libintl.h>

367 #include <pwd. h>

368 #i ncl ude <papi . h>

370 static int

371 aut hCB( papi _service_t svc, void *app_dat a)

372 {

373 char pronpt [ BUFSI Z] ;

374 char *user, *svc_name, *passphrase;

376 /* get the name of the service we are contacting */
377 if ((svc_name = papi Servi ceGet Servi ceNane(svc)) == NULL)
378 return (-1);

380 /* find out who we are supposed to be */

381 if ((user = papi ServiceGetUser Name(svc)) == NULL) {
382 struct passwd *pw;

384 if ((pw-getp\/\wd(getwd())) I'= NULL)

385 ser = pw >pw_nane;

386 el se

387 user = "nobody";

388 }

390 /* build the pronpt string */
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391 snprintf(pronmpt, sizeof (pronpt), 455 (void) papi Attri buteLl st Get | nt eger(l ist, NULL,
392 gettext( passphrase for % to access Y: "), user, 456 "job-id" d
393 svc_nane) ; 457 while (papi AttributeLi st ToStri ng(| i st, "\n\t", buffer,
458 size) = PAPI _OK)
395 /* ask for the passphrase */ 459 buffer = realloc(buffer, size += BUFSIZ);
396 if ((passphrase = getpassphrase(pronpt)) != NULL)
397 papi Servi ceSet Passwor d(svc, passphrase); 461 printf("%-%:\en\t%\en", nane, id, buffer);
461 printf("%-%:\n\t%\n", nane, id, buffer);
399 return (0); 462 free(buffer);
400 } 463 }
464 1
402 | * ARGSUSED*/ 465 papi JobLi st Free(j obs);
403 int 466 }
404 nmain(int ac, char *av[])
405 { 468 papi Servi ceDestroy(svc);
406 papi _status_t stat us;
407 papi _service_t svc = NULL; 470 exit(0);
408 papi _job_t *jobs = NULL; 471 }
409 char *svc_name = NULL; __unchanged_portion_onitted_
410 char *pname = "unknown";
411 int c; 522 | * ARGSUSED*/
523 int
413 while ((c = getopt(ac, av, "s:p:")) != EOF) 524 main(int ac, char *av[])
414 switch (c) { 525 {
415 case 's’: 526 papi _status_t status;
416 svc_name = optarg; 527 papi _service_t svc = NULL;
417 br eak; 528 papi _job_t job = NULL;
418 case 'p’: 529 char *svc_name = NULL;
419 pnane = optarg; 530 char *pnane = "unknown";
420 br eak; 531 int id=0;
421 } 532 int c;
423 status = papi Servi ceCreat e(&svc svc_name, NULL, NULL, authCB, 534 whi | e ((c getopt(ac, av, "s:p:j:")) != EOF)
424 PAPI _ENCRYPT_NEVER, NULL) 535 switch (c) {
536 case 's’:
426 if (status != PAPI_OK) { 537 svc_nhane = optarg;
427 printf("papi ServiceCreate(%): 9%\en", svc_name ? svc_nane : 538 br eak;
427 printf("papi Serw ceCreate(%): 9%\n", svc_pane ? svc_nane : 539 case 'p’:
428 "NULL", papi StatusString(status)); 540 pname = optarg;
429 papi Servi ceDest roy(svc) 541 br eak;
430 exit(1); 542 case 'j':
431 } 543 id = atoi (optarg);
544 br eak;
433 status = papi PrinterListJobs(svc, pnane, NULL, 0, 0, & obs); 545 }
434 if (status != PAPI _OK
435 printf("papi PrinterListJobs(%): %)\en", pnane, 547 status = papi Servi ceCreate(&svc, svc_name, NULL, NULL, authCB,
435 printf("papiPrinterListJobs(%): %\n", pnane, 548 PAPI _ENCRYPT_NEVER, NULL);
436 papi StatusString(status));
437 papi Servi ceDestroy(svc); 550 if (status != PAPI_OK) {
438 exit(1); 551 printf("papi ServiceCreate(%): 9%\en", svc_name ? svc_nane :
439 } 551 printf("papi Serw ceCreate(%): 9%\n", svc_pane ? svc_nane :
552 "NULL", papi StatusStri ng( status));
441 if (jobs !'= NULL) { 553 papi Ser vi ceDest roy(svc)
442 int i; 554 exit(1);
555 }
444 for (i = 0; jobs[i] != NULL; i++)
445 papi _attribute_t **list = papi JobGetAttributeList(jobs[i]); 557 status = papi JobQuery(svc, pnane, id, NULL, & ob);
558 if ((status == PAPI_OK) &&(Jobl-NULL)) {
447 if (list !'= NULL) { 559 papi _attribute_t **list = papi JobGetAttributeList(job);
448 char *name = "unknown";
449 int32 t id = 0; 561 if (list !:NULL) {
450 char *buffer = NULL; 562 char *nane = unknown";
451 size_t size = 0; 563 int32_t id =
564 char *buffer = NULL
453 (void) papi AttributeListGetString(list, NULL, 565 size_t size = 0;
454 "printer-nanme", &nane);
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567
568
569
570
571
571
572
573

5145)
B
576
577
578
579
579
580

582
583

585

586 }

(void) papiAttributeListGetString(list, NULL,
"printer-nanme", &nane);

(void) papi AttributeListGetlnteger(list, NULL,
"job-id", &d);

whil e (papi AttributeListToString(list, "\en\et", buffer,

si ze)

while (papi AttributeListToString(list, "\n\t", buffer, size)

= PAPI _OK)
buffer = realloc(buffer, size += BUFSIZ);

printf("%-%l:\en\et%\n", nanme, id, buffer);
printf("%-%l:\n\t%\n", nanme, id, buffer);
free(buffer);

} else
printf("papi JobQuery(%-%l): %\en", pnane, id,
printf("papi JobQuery(%-%l): %\n", pnane, id,
papi StatusString(status));

papi JobFree(j ob);
papi Servi ceDestroy(svc);

exit(0);

__unchanged_portion_onitted_

637 | * ARGSUSED*/

638 int

639 mai n(int ac, char *av[])

640 {

641
642
643
644
645
646
647
648
649
650
651

653
654
655
656
657
658
659
660
661

663
664

666
667
667
668
669
670
671

673
674
675
676

papi _status_t status;

papi _service_t svc = NULL;

papi _streamt stream = NULL;
papi _job_t job = NULL;

papi _attribute_t **attrs = NULL;
char *svc_nane = NULL;

char *pnanme = "unknown";
int id = 0;

int c;

int rc

char buf [ BUFSI Z] ;

while ((c = getopt(ac, av, "s:p:")) != EOF)
switch (c) {
case 's’:
svc_name = optarg;
br eak;
case 'p’:
pnane = optarg;
br eak;

status = papi Servi ceCreate(&vc, svc_nanme, NULL, NULL, authCB,
PAPI _ENCRYPT_NEVER, NULL);

if (status != PAPI_OK)
printf("papi ServiceCreate(%): %\en", svc_nane ? svc_nane :
printf("papi ServiceCreate(%): %\n", svc_nane ? svc_nane :
"NULL", papi StatusString(status));
papi Servi ceDestroy(svc);
exit(1);
}

papi Attri but eLi st Addl nteger (&ttrs, PAPI _ATTR EXCL, "copies", 1);

papi AttributeLi stAddString(&attrs, PAPI _ATTR EXCL,
"docunent-format", "application/octet-streant);
papi AttributeLi st AddString(&attrs, PAPI _ATTR EXCL,
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677

679
680
681
682

684
685

688
689

691
692
693
694
695

697
698
699
700
701
702
703

705
705
706
707
708
709
709
710

712
713

715

716 }
__unchanged_portion_onitted_

"job-title", "Standard Input");

status = papi JobStreanOpen(svc, pnane, attrs, NULL, &strean);
while ((status == PAPI_OK) && ((rc = read(0, buf,
sizeof (buf))) > 0))
status = papi JobStreanWite(svc, stream buf, rc);

if (status == PAPI_OK)
status = papi JobStreanC ose(svc, stream & ob);

if ((status == PAPI _ &% (job !'= NULL)) {
papi _attribute_t **list = papi JobGetAttributeList(job);

if (list !'= NULL) {
char *name = "unknown";
int32_t id = 0;
char *buffer = NULL;
size_t size = 0;

(void) papi AttributeListGetString(list, NULL,
“printer-nanme", &nane);
(void) papi AttributeListGetlnteger(list, NULL,
"job-id", &d);
while (papi AttributeListToString(list, "\n\t", buffer,
I'= PAPI _OK)
buffer = realloc(buffer, size += BUFSIZ2);

printf("%-%:\en\t%\en", nane, id, buffer);
printf("%-%:\n\t%\n", nane, id, buffer);
free(buffer);

}
} else
printf("papi JobStreant(%-%): %\en", pnane, id,
printf("papi JobStreant(%-%l): %\n", pnane, id,
papi StatusString(status));

papi JobFr ee(j ob);
papi Servi ceDestroy(svc);

exit(0);

si ze)

10
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4023

- Typo in file(1l) manpage and various others

R R R R

©CONOOOUTAWNE

"\ te

.\" Copyright (c) 2007, Sun Mcrosystens, Inc. Al Rights Reserved.

.\" The contents of this file are subject to the terns of the Common Devel opnent
.\" You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE or http:
.\" When distributing Covered Code, include this CDDL HEADER in each file and in
. TH PAPI PRI NTERSLI ST 3PAPI "Sep 10, 2013"

. TH PAPI PRI NTERSLI ST 3PAPI "Jan 17, 2007"

. SH NAME

papi PrintersList, papi PrinterQuery, papiPrinterAdd, papiPrinterMdify,

papi Printer Renove, papi PrinterD sabl e, papiPrinterEnable, papiPrinterPause,

papi Pri nt er Resune, papi PrinterPurgeJobs, papi PrinterListJobs,

papi PrinterGetAttributeList, papi PrinterFree, papiPrinterListFree \- print

obj ect mani pul ation

. SH SYNOPSI S

.LP

. nf
cc [ \fiflag\fR&\|.\|. ] \fIfile\fR&\|.\|. \fB-lpapi\fR[ \fllibrary\fR & \|
#i ncl ude <papi . h>

\ f Bpapi _status_t\fR \fBpapi PrintersList\fR(\fBpapi _service_t\fR \flhandle\fR,
\fBchar **\fR flrequested_attrs\fR \fBpapi _filter_t *\fRflIfilter\fR
\fBpapi _printer_t **\fR flprinters\fR);

i

.LP

. nf

\ f Bpapi _status_t\fR \fBpapi PrinterQuery\fR(\fBpapi _service_t\fR \flhandle\fR, \f
\fBchar **\fR flrequested_attrs\fR, \fBpapi_attribute_t **\fRfljob_attribu
\fBpapi _printer_t *\fRflprinter\fR);

fi

.LP

. nf

\ f Bpapi _status_t\fR \fBpapi Printer Add\f R(\fBpapi _service_t\fR \flhandle\fR, \fBc
\fBpapi _attribute_t **\fR flattributes\fR, \fBpapi _printer_t *\fR flprinter

.LP

. nf

\ f Bpapi _status_t\fR \fBpapi PrinterMdify\fR(\fBpapi _service_t\fR \flhandle\fR \
\fBpapi _attribute_t **\fR flattributes\fR, \fBpapi _printer_t *\fR flprinter

Cfi

.LP
. nf
\ f Bpapi _status_t\fR \fBpapi Printer Renove\ f R(\ f Bpapi _service_t\fR \flhandle\fR \
i

.LP

. nf

\ f Bpapi _status_t\fR \fBpapi PrinterDi sabl e\f R(\fBpapi _service_t\fR \fl handl e\fR
\fBchar *\fR flnessage\fR);

i

.LP

. nf

\ f Bpapi _status_t\fR \fBpapi PrinterEnabl e\fR(\fBpapi _service_t\fR \flhandle\fR \
i

.LP
. nf
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61
62
63

65
66
67
68

\ f Bpapi _status_t\fR \fBpapi PrinterPause\f R(\fBpapi _service_t\fR \flhandl e\fR \f
\fBchar *\fR flnessage\fR);
i

.LP
. nf
\ f Bpapi _status_t\fR \fBpapi PrinterResune\fR(\fBpapi _service_t\fR \flhandle\fR \
i

.LP

. nf

\ f Bpapi _status_t\fR \fBpapi PrinterPurgeJobs\fR(\fBpapi _service_t\fR \flhandl e\fR
\fBpapi _job_t **\fR fljobs\fR);

.LP

. nf

\ f Bpapi _status_t\fR \fBpapi PrinterListJobs\fR(\fBpapi_service_t\f
\fBchar **\fR flrequested_attrs\fR \fBint\fR \fltype_mask\f
\fBpapi _job_t **\fR fljobs\fR);

b

.LP
. nf
\fBpapi _attribute_t **\fR fBpapi PrinterCGetAttributeList\fR(\fBpapi_printer_t\fR
Cfi

.LP

. nf
\fBvoi d\f R \ f Bpapi PrinterFree\fR(\fBpapi _printer_t\fR \flprinter\fR);
i

.LP

. nf
\fBvoi d\fR \ fBpapi PrinterListFree\fR(\fBpapi _printer_t *\fR flprinters\fR);
fi

. SH PARAMETERS

.sp
.ne 2

. na
\fB\flattributes\fRfR

.ad

.RS 19n

a set of attributes to be applied to a printer object
. RE

.sp
.ne 2

. na
\fB\fIfilter\fRfR

. ad

. RS 19n

a filter to be applied during printer enuneration

115 . RE

117
118
119
120
121
122
123
124
125

.sp
.ne 2

.na
\fB\flhandl e\fRfR

.ad

. RS 19n

a pointer to a handle to be used for all PAPI operations, created by calling
\ f Bpapi ServiceCreate()\fR

. RE
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128
129
130
131
132
133
134

136
137
138
139
140
141
142
143

.sp
ne 2

\fg\fljob attributes\fRfR
RS 19n

unused
. RE

.sp
ne 2

\fB\ijobs\fR\fR
RS 19n

a pointer to a list to return job objects (initialized to \fINULL\fR)
enunerated by \fBpapi PrinterGetJobs()\fR

144 .RE

146
147

.sp
.ne 2

148 .na

149
150
151
152

\fB\fl nmax_num jobs\fR fR

.ad

.RS 19n

the maxi mum nunber of jobs to return froma \fBpapi PrinterGetJobs()\fR request

153 . RE

155
156

.sp
.ne 2

157 .na

158

\fB\flnessage\fRfR

159 . ad

160
161

.RS 19n
a message to be associated with a printer while disabled or paused

162 . RE

164
165
166
167
168
169
170

.sp
.ne 2

.na
\fB\flname\fR f R

.ad

. RS 19n

the nane of the printer object being operated on

171 .RE

173
174

.sp
.ne 2

175 .n

176
177
178
179
180

a
\fB\flprinter\fRfR
.ad
.RS 19n
a pointer to a printer object (initialized to \fINULL\fR) to be filled in by
\ f Bpapi PrinterQuery()\fR, \fBpapiPrinterAdd()\fR and \fBpapi PrinterMdify()\fR

181 . RE

183
184
185
186
187
188
189
190

.sp
ne 2

\fB\prrlnters\fR\fR
ad
. RS 19n

a pointer to a list to return printer objects (initialized to \fINULL\fR)
enurer at ed by \fBpapi PrintersList()\fR

191 .RE
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193
194
195
196
197
198
199
200
201

.sp
ne 2

\fg\flrequested attrs\fRfR

. RS 19n

a null-term nated array of pointers to attribute names requested during printer
enuneration (\fBpapi PrintersList()\fR), printer query

(\fBpapi PrinterQuery()\fR), or job e enumerat i on (\fBpapi PrinterListJobs()\fR)

202 .RE

204
205
206
207
208
209
210
211
212
213
214

.sp
ne 2

\fB\fItype mask\ f R f R
ad

.RS 19n
abit field indicati ng which type of jobs to return \fBPAPI _LI ST_JOBS_OTHERS\ f R
include jobs submtted by others. The default is to report only on your own
j obs
.sp
.ne 2

215 . na

216

\f B\ f BPAPI _LI ST_JOBS_COWPLETED\f R f R
d

217 . al

218
219
220

.sp .6
.RS 4n
i ncl ude conpl eted jobs

221 .RE

223
224
225
226
227
228
229
230

.sp
.ne 2

.na
\f B\ f BPAPI _LI ST_JOBS_NOT_COWPLETED\ f R f R
.ad

.sp .6

. RS 4n

i ncl ude jobs not conplete

231 .RE

233
234

.sp
.ne 2

235 . na

236

\fB\f BPAPI _LI ST_JOBS ALL\fRfR
d

237 . a

238
239
240

.sp .6
. RS 4n
report on all jobs

241 . RE

243

245
246
247
248
249
250
251
252
253
254
255
256
257
258

. RE

. SH DESCRI PTI ON

.sp

.LP

The \ fBpapi PrintersList()\fR function retrieves the requested attributes from
the print service(s) for all available printers. Because the Solaris

i npl ementation is nane service-enabl ed, applications should retrieve only the
\fBprinter-nanme\fR and \prrinter—uri—supported\fR attributes using this
function, thereby reducing the overhead I nvolved in generating a printer list.
Furt her |ntegrat|on of printer state and capabilities can be performed with

\ f Bpapi PrinterQuery()\fR

.sp

.LP
The \ fBpapi PrinterAdd()\fR, \fBpapi PrinterMdify()\fR, and
\ f Bpapi PrinterRenove()\fR functions allow for creation, nodification, and
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260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321

323
324

removal of print queues. Print queues are added or nodified according to the
attribute list passed into the call. A printer object is returned that reflects
the configuration of the printer after the addition or nodification has been

applied. At this time, they provide only minimal functionality and only for
the LP print service.

.sp

LP

The \ f Bpapi PrinterDi sabl e()\fR and \fBpapi Pri nterEnabl e()\fR functions allow
applications to turn off and on queueing (accepting print requests) for a print

queue. The \fBpapi PrinterEnable()\fR and \fBpapi PrinterDi sable()\fR functions
all ow applications to turn on and off print job processing for a print queue.
.sp
.LP

The \ fBpapi PrinterPause()\fR function stops queueing of print jobs on the naned
print queue.

.sp

.LP

The \ fBpapi PrinterResune()\fR function resunmes queueing of print jobs on the
nanmed print queue.

.Sp

.LP

The \ f Bpapi Print er PurgeJobs()\fR function allows applications to delete all
print jobs that it has privilege to renove. A list of cancelled jobs is
returned in the jobs argunent.

.sp

.LP

The \fBpapi PrinterListJobs()\fR function enunerates print jobs on a particul ar

queue. \fBpapiPrinterGetAttributeList()\fRretrieves an attribute list froma
printer object.

.sp

LP

The \ f Bpapi PrinterGetAttributeList()\fR function retrieves an attribute |ist
froma printer object returned from\fBpapi PrinterQuery()\fR

\ fBpapi PrintersList()\fR \fBpapiPrinterMdify()\fR and

\ fBpapi PrinterAdd()\fR  This attribute |list can be searched for various
informati on about the printer object.

.sp

.LP

The \fBpapi PrinterFree()\fR and \fBpapi PrinterListFree()\fR functions

deal | ocate nmenory allocated for the return of printer object(s) fromfunctions
that return printer objects.

. SH RETURN VALUES

.sp

.LP

Upon successful conpletion, all functions that return a value return

\fBPAPI _OK\fR. OQtherw se, they return an appropriate \fBpapi_status_t()\fR
indicating the type of failure.

.sp

. LP

Upon successful conpletion, \fBpapiPrinterGetAttributeList()
pointer to the requested data. Otherwise, it returns \flNULL
. SH EXAMPLES

.LP

\fBExanple 1 \fREnunerate all available printers.

.sp

.in +2

. nf

#i ncl ude <stdio. h>

#include <stdlib. h>

#i ncl ude <uni std. h>

#i nclude <libintl.h>

#i ncl ude <pwd. h>

#i ncl ude <papi . h>

\fRreturns a
\fR

static int

aut hCB( papi _service_t svc, void *app_data)

new usr/ src/ man/ man3papi / papi Pri nt er sLi st. 3papi

325 {

326 char pronpt [ BUFSI Z] ;

327 char *user, *svc_nane, *passphrase;

329 /* get the nane of the service we are contacting */

330 if ((svc_nanme = papi Servi ceCet Servi ceNane(svc)) == NULL)
331 return (-1);

333 /* find out who we are supposed to be */

334 if ((user = papi ServiceGet User Name(svc)) == NULL) {

335 struct passwd *pw;

337 if ((pw-getp\/\wd(getwd())) I'= NULL)

338 user = pw >pw_nane;

339 el se

340 user = "nobody";

341 }

343 /* build the pronpt string */

344 snprintf(pronpt, sizeof (pronpt),

345 gettext( passphrase for % to access Y: "), user,
346 svc_nane) ;

348 /* ask for the passphrase */

349 if ((passphrase = getpassphrase(pronpt)) != NULL)

350 papi Servi ceSet Passwor d(svc, passphrase);

352 return (0);

353 }

355 /* ARGSUSED*/

356 int

357 nain(int ac, char *av[])

358 {

359 papi _status_t status;

360 papi _service_t svc = NULL;

361 papi _printer_t *printers = NULL;

362 char *attrs[] = { "printer-nane", "printer-uri-supported", NULL };
363 char *svc_nane = NULL;

364 int c;

366 while ((c = getopt(ac, av, "s:")) != EOF)

367 switch (c) {

368 case 's’:

369 svc_nane = optarg;

370 br eak;

371 }

373 status = papi Servi ceCreate(&vc, svc_nanme, NULL, NULL, authCB,
374 PAPI ENCRYPT NEVER, NULL)

376 if (status != PAPI_OX)

377 printf("papi Serw ceCreate(%): %\en", svc_nane ? svc_nane :
378 NULL", papi StatusStri ng(stat us));

379 papi Servi ceDestroy(svc);

380 exit(1);

381

383 status = papi PrintersList(svc, attrs, NULL, &printers);
384 if (status !'= PAPI_OK)

385 printf("papiPrintersList(%): %\en", svc_nane ? svc_nane :
386 "NULL", papi StatusString(status));

387 papi Ser vi ceDest roy(svc);

388 exit(1);

389
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391 if (printers !'= NULL) {

392 int i;

394 for (i = 0; printers[i] != NULL; i++) {

395 papi _attribute_t **list =

396 papi PrinterGet AttributeList(printers[i]);

398 if (list !'= NULL)

399 char *nane = "unknown";

400 char *uri = "unknown";

402 (void) papi AttributeListGetString(list, NULL,
403 "printer-name", &nane);
405 (void) papi AttributeListGetString(list, NULL,
406 "printer-uri-supported", &uri);
407 printf("% is %\en", name, uri);

407 printf("% is %\n", nane, uri);

408 }

409 }

410 papi PrinterListFree(printers);

411 }

413 papi Servi ceDestroy(svc);

415 exit(0);

416 }

____unchanged_portion_onitted_
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©CONOOOUTAWNE

"\ te

.\" Copyright (c) 2007, Sun Mcrosystens, Inc. All Rights Reserved.

.\" The contents of this file are subject to the terns of the Common Devel opnent
.\" You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE or http:
.\" Wen distributing Covered Code, include this CDDL HEADER in each file and in
. TH GETI PNODEBYNAME 3SOCKET "Sep 10, 2013"

. TH GETI PNODEBYNAME 3SOCKET "Aug 22, 2007"

. SH NAME

geti pnodebyname, geti pnodebyaddr, freehostent \- get |P node entry

. SH SYNOPSI S

. LP

. nf

\fBcc\fR[ \fiflag\fR .. ] \fifile\fR .. \fB-lIsocket\fR\fB -Insl \fR[ \fllibra
#i ncl ude <sys/socket. h>

#i ncl ude <netdb. h>

\fBstruct hostent *\fR\fBget

i pnodebynane\ f R(\ f Bconst char *\fR flnane\fR, \fBint
\fBint\fR\fIflags\fR \fBi

int *\fRflerror_numfR);
i

. LP

. nf

\fBstruct hostent *\fR\ fBgetipnodebyaddr\fR(\fBconst void *\fRflsrc\fR \fBsize
\fBint\fR\flaf\fR \fBint *\fRflerror_numfR);

fi

.LP

. nf
\fBvoi d\f R \ f Bf reehostent\f R(\ f Bstruct hostent *\fR flptr\fR);
fi

. SH PARAMETERS

.sp
.ne 2

.na
\fB\flaf\fRfR
.ad

. RS 13n
Address famly
.RE

.sp
.ne 2

. na
\fB\fIflags\fRfR
.ad

. RS 13n

Various flags

. RE

.sp
.ne 2

. na
\fB\flname\fR f R
.ad

. RS 13n

Narme of host

. RE

.sp
.ne 2
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.nha
\fB\flerror_numfRfR
.ad

.RS 13n

Error storage

.RE

.sp
.ne 2

.na
\fB\fIsrc\fRfR
.ad

.RS 13n

Address for | ookup
.RE

.sp
.ne 2

.na
\fB\fllen\fRfR
.ad

. RS 13n

Length of address
.RE

.sp
.ne 2

.na
\fB\fIptr\fRfR
ad

-RS 13n
Pointer to \fBhostent\fR structure
. RE

. SH DESCRI PTI ON
.sp
.LP
The \fBgeti pnodebynarme()\fR function searches the \fBipnodes\fR database from
the beginning. The function finds the first \fBh_name\fR nmenber that natches
the hostnane specified by \flname\fR The function takes an \flaf\fR argunent
that specifies the address fam|ly. The address famly can be \fBAF_INET\fR for
| Pv4 addresses or \fBAF_INET6\fR for |Pv6 addresses. The \flflags\fR argunent
determ nes what results are returned based on the value of \flflags\fR [|f the
\flflags\fR argunent is set to \fBO\fR (zero), the default operation of the
function is specified as follows:
.RS +4
. TP
.iet \(bu

|

.el o

If the \flaf\fR argunent is \fBAF_INET\fR, a query is nade for an |Pv4 address.
If successful, |IPv4 addresses are returned and the \fBh_| ength\fR nenber of the
\fBhostent\fR structure is 4. herwise, the function returns a \fINULL\fR

poi nter.

RE

.RS +4

. TP

.iet \(bu

.el o

If the \flaf\fR argunent is \fBAF_INET6\fR, a query is made for an |Pv6
address. If successful, |Pv6 addresses are returned and the \fBh_l ength\fR
menber of the \fBhostent\fR structure is 16. therwi se, the function returns a

\fI NULL\ f R pointer.
RE

.sp
.LP
The \fl1flags\fR argurment changes the default actions of the function. Set the
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129
130
131
132
133
134
135
136
137
138
139
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142
143
144
145
146
147
148
149
150
151
152

153 .

154
155
156

158
159
160
161
162
163
164
165
166

168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192

\flflags\fR argument with a |logical \fBORfR operation on any of conbination of
the followi ng val ues:
.RS +4

TP

.iet \(bu

.el o

\ f BAI _VANMAPPED\ f R
. RE

.RS +4

. TP

.iet \(bu

.el o

\fBAI _ALL\fR
. RE

.RS +4

TP

.iet \(bu

.el o

\ f BAI _ADDRCONFI G\ f R

. RE

.sp

.LP

The special flags value, \fBAl _DEFAULT\fR, shoul d handl e nost applications.
Porting sinple applications to use | Pv6 replaces the call
.sp

.in +2

nf

hptr = get host bynanme( nane) ;
i

.in -2

.sp
.LP

wth

.sp

in 42

. nf

hptr = geti pnodebynane(nanme, AF_| NET6, Al _DEFAULT, &error_num;
fi

.in -2

.sp
.LP

The \flflags\fR value \fBO\fR (zero) inplies a strict interpretation of the
\flaf\fR argunent:

.RS +4

. TP

.iet \(bu

.el o

If \flflags\fRis \fBO\fR and \flaf\fR is \fBAF_INET\fR, the caller wants only
| Pv4 addresses. A query is made for \fBAfR records. |f successful, |Pv4
addresses are returned and the \fBh_|l ength\fR nmenber of the \fBhostent\fR
structure is 4. Otherwi se, the function returns a \fINULL\fR pointer.

RE

RS +4

. TP

.iet \(bu

.el o

If \flflags\fRis \fBO\fR and \flaf\fR is \fBAF_INET6\fR, the caller wants only
| Pv6 addresses. A query is made for \fBAAAA\fR records. |f successful, |Pv6
addresses are returned and the \fBh_l ength\fR nenber of the \fBhostent\fR
structure is 16. Otherwise, the function returns a \flINULL\fR pointer.

.RE

.sp

.LP

Logically \fBORfR other constants into the \flflags\fR argunent to nodify the
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193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216

217 .
218 .
219 .
220 .

221
222
223
224
225
226
227
228

229 .
230 .

231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249

250 . f

251

253
254
255
256
257
258

behavi or of the \fBgetipnodebynanme()\fR function.

.RS +4

TP

.iet \(bu

.el o

If the \fBAI_VAMAPPED\fR flag is specified with \flaf\fR set to \fBAF_I NET6\fR,
the caller can accept |Pv4-mapped | Pv6 addresses. If no \fBAAAAfR records are
found, a query is nade for \fBA\fR records. Any \fBA\fR records found are
returned as | Pv4- mapped | Pv6 addresses and the \fBh_length\fR is 16. The

\f BAI _VAMAPPED\fR flag is ignored unless \flaf\fR equals \fBAF_I NET6\fR

. RE

.RS +4

. TP

.iet \(bu

.el o

The \fBAI_ALL\fR flag is used in conjunction with the \fBAl _VAMAPPED\fR fl ag,
exclusively with the | Pv6 address family. Wien \fBAI_ALL\fR is logically
\fBOR\fRed with \fBAl _VAMAPPED\fR flag, the caller wants all addresses: |Pv6
and | Pv4-mapped | Pv6 addresses. A query is first made for \fBAAAAfR records
and, if successful, |Pv6 addresses are returned. Another query is then made for
\fBA\fR records. Any \fBA\fR records found are returned as |Pv4-napped |Pv6
addresses and the \fBh_length\fR is 16. Only when both queries fail does the
function return a \fINULL\fR pointer. The \fBAI _ALL\fR flag is ignored unless
\flaf\fRis set to \fBAF_I NET6\fR

.el o
The \ f BAI _ADDRCONFI G fR fl ag specifies that a query for \fBAAAAfR records
shoul d occur only when the node is configured with at |east one |Pv6 source
address. A query for \fBAfR records should occur only when the node is
configured with at |east one |Pv4 source address. For exanple, if a node is
configured with no | Pv6 source addresses, \flaf\fR equals \fBAF_I NET6\fR, and
the node nane queried has both \fBAAAA\fR and \fBA\fR records, then:

.RS +4

. o
A \fINULL\fR pointer is returned when only the \fBAl _ADDRCONFI G fR value is
speci fi ed.

.RE

.RS +4

. TP

.iet \(bu

.el o

The \fBA\fR records are returned as | Pv4-mapped | Pv6 addresses when the
\ f BAI _ADDRCONFI G f R and \f BAl _VAMAPPED\ f R val ues are specified.
.RE

.RE

.sp

.LP

The special flags value, \fBAI_DEFAULT\fR, is defined as

.sp

.in +2

. nf

#define Al_DEFAULT (Al _VAMAPPED | Al _ADDRCONFI Q)
i

.in -2

.sp
.LP

The \fBgeti pnodebyname()\fR function allows the \flname\fR argunent to be a
node nanme or a literal address string: a dotted-decinmal |Pv4 address or an | Pv6
hex address. Applications do not have to call \fBinet_pton\fR(3SOCKET) to

handl e literal address strings.
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259
260
261
262
263
264
265
266
267

268 .

269
270
271
272

.sp
.LP

Four scenarios arise based on the type of literal address string and the val ue
of the \flaf\fR argument. The two sinple cases occur when \flnane\fRis a

dott ed-decimal | Pv4 address and \flaf\fR equals \fBAF_I NET\fR and when
\flnane\fR is an | Pv6 hex address and \flaf\fR equals \fBAF_I NET6\fR The
nenbers of the returned \fBhostent\fR structure are:

.sp

.ne 2

na
\fB\fBh_name\f R fR

.ad

.RS 15n

Pointer to a copy of the name argunent

273 . RE

275
276
277
278
279
280
281
282

284
285
286
287
288
289
290
291

293
294
295
296
297
298
299
300

302
303
304
305
306
307
308
309
310

312
313
314
315
316
317
318
319
320
321
322
323
324

.sp
.ne 2

.na
\fB\fBh_aliases\fRfR
.ad

.RS 15n

\ fI NULL\ f R poi nter.
.RE

.sp
.ne 2

. na

\fB\fBh_addrtype\fR fR

.ad

. RS 15n

Copy of the \flaf\fR argunent.
. RE

.sp
.ne 2

.na
\fB\fBh_length\fRfR

.ad

. RS 15n

4 for \fBAF_INET\fR or 16 for \fBAF_|I NET6\fR
.RE

.sp
.ne 2

.na
\fB\fBh_addr_|ist\fRfR

.ad

. RS 15n

Array of pointers to 4-byte or 16-byte binary addresses.
termnated by a \fINULL\fR pointer.

. RE

The array is

. SH RETURN VALUES

.sp

.LP

Upon successful conpletion, \fBgeti pnodebynane()\fR and \fBgeti pnodebyaddr()\fR
return a \fBhostent\fR structure. CGtherwise they return \fINULL\fR

.sp

.LP

The \fBhostent\fR structure does not change fromthe existing definition when
used with \fBgethostbynane\fR(3NSL). For exanple, host entries are represented
by the \fBstruct hostent\fR structure defined in <\fBnetdb. h\fR>:

.sp

Lin 42

. nf
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325
326
327
328
329
330
331
332
333

335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355

357
358
359
360
361
362
363
364
365
366

368
369
370
371
372
373
374

struct hostent {
char *h_nane; /* canoni cal nane of host */
char **h_aliases; /* alias list */
int h_addrtype; /* host address type */
int h_| engt h; /* length of address */
char **h_addr_list; /* list of addresses */
b
fi
.in -2

.sp
.LP
An error occurs when \flnane\fR is an |IPv6 hex address and \flaf\fR equals
BAF_I NET\fR The return value of the function is a \fINULL\fR pointer and
B
p

\ f

\fBerror_numfR equal s \fBHOST_NOT_FOUND\ f R

.S

.LP

The \fBgeti pnodebyaddr ()\fR function has the same argunents as the existing

\ f Bget host byaddr\ f R(3NSL) function, but adds an error nunber. As with

\ f Bget i pnodebyname()\fR, \fBgetipnodebyaddr()\fR is thread-safe. The
\fBerror_num fR value is returned to the caller with the appropriate error code
to support thread-safe error code returns. The followi ng error conditions can
be returned for \fBerror_numfR

.sp

.ne 2

.na
\ f B\ f BHOST_NOT_FOUND\ f R\ f R
.ad

.RS 18n

Host is unknown.

. RE

.sp
.ne 2

.ha
\ f B\ f BNO DATA\f R f R

.ad

.RS 18n

No address is available for the \flname\fR specified in the server request.
This error is not a soft error. Another type of \flnane\fR server request m ght
be successful.

.RE

.sp
.ne 2

.na
\f B\ f BNO RECOVER\ f R\ f R

.ad

. RS 18n

An unexpected server failure occurred, which is a non-recoverable error.

375 .RE

377
378
379
380
381
382
383
384
385

.Sp
.ne 2

. na
\fB\f BTRY_AGAIN\f R f R

.ad

. RS 18n

This error is a soft error that indicates that the |ocal server did not receive
a response froman authoritative server. Aretry at some later time mght be
successful .

386 . RE

388
389
390

.sp
.LP
One possible source of confusion is the handling of |Pv4-mapped | Pv6 addresses
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391 and | Pv4-conpatible I Pv6 addresses, but the follow ng | ogic should apply:
392 .RS +4

393 . TP

394 1.

395 If \flaf\fRis \fBAF_INET6\fR, and if \fllen\fR equals 16, and if the |Pv6
396 address is an | Pv4-napped | Pv6 address or an | Pv4-conpatible |Pv6 address,
397 skip over the first 12 bytes of the I Pv6 address, set \flaf\fR to

398 \fBAF_INET\fR, and set \fllen\fR to 4.

399 . RE

400 . RS +4

401 . TP

402 2.

403 If \flaf\fRis \fBAF_INET\fR | ookup the \flnane\fR for the given |Pv4
404 addr ess.

405 . RE

406 . RS +4

407 . TP

408 3.

409 If \flaf\fRis \fBAF_INET6\fR, |ookup the \flname\fR for the given |IPv6
410 address.

411 . RE

412 . RS +4

413 . TP

414 4.

415 |1f the function is returning success, then the single address that is

416 returned in the \fBhostent\fR structure is a copy of the first argunent to

t hen

the

417 function with the sane address fanmly that was passed as an argunent to this

418 function.

419 . RE

420 .sp

421 . LP

422 Al four steps listed are performed in order.

423 .sp

424 | LP

425 This structure, and the information pointed to by this structure, are

426 dynamically allocated by \fBgeti pnodebyname()\fR and \fBgeti pnodebyaddr()\fR

427 The \fBfreehostent ()\fR function frees this nmenory.
428 . SH EXAMPLES
429 . LP

430 \fBExanple 1 \fRGetting the Canonical Nanme, Aliases, and Internet |IP Addresses

431 for a G ven Hostnane

432 .sp

433 . LP

434 The following is a sanple programthat retrieves the canonical nane, aliases,
435 and all Internet |P addresses, both version 6 and version 4, for a given
436 host name.

438 .sp

439 .in +2

440 . nf

441 #i ncl ude <stdio. h>

442 #i ncl ude <string. h>

443 #i ncl ude <sys/types. h>

444 #i ncl ude <sys/socket.h>

445 #incl ude <netinet/in.h>

446 #i ncl ude <arpa/inet.h>

447 #i ncl ude <netdb. h>

449 mai n(int argc, const char **argv)
450 {

451 char abuf[| NET6_ADDRSTRLEN] ;

452 int error_num

453 struct hostent *hp;

454 char **p;

456 if (argc = 2) {
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457 (void) printf("usage: % hostnane\en", argv[O0]);

457 (void) printf("usage: % hostname\n", argv[O0]);

458 exit (1);

459 }

461 /* argv[1l] can be a pointer to a hostnanme or literal |P address */
462 hp = getipnodebynanme(argv[1], AF_INET6, Al _ALL | Al _ADDRCONFI G |
463 Al _VANMAPPED, &error_nun;

464 if (hp == NULL)

465 if (error_num== TRY_AGAIN) {

466 printf("%: unknown host or invalid literal address "
467 "(try again later)\en", argv[1]);

467 "(try again later)\n", argv[1]);

468 } else {

469 printf("%: unknown host or invalid literal address\en",
469 printf("%: unknown host or invalid literal address\n",
470 argv[1]);

471

472 exit (1);

473 }

474 for (p = hp->h_addr_list; *p !'= 0; p++) {

475 struct 1 n6_addr in6;

476 char **q;

478 bcopy(*p, (caddr_t)& n6, hp->h_|length);

479 (void) printf("9%s\t%", inet_ntop(AF_INET6, (void *)& n6,
480 abuf, sizeof (abuf)), hp->h_nane);

481 for (g = hp->h_aliases; *q != 0; qt++)

482 (void) printf(" %", *q);

483 (void) putchar(’\en’);

483 (void) putchar(’\n’);

484 }

485 freehostent (hp);

486 exit (0);

487 }

488 . fi

489 .in -2

491 . SH ATTRI BUTES

492 .sp

493 . LP

494 See \fBattributes\fR(5) for descriptions of the followi ng attributes:
495 . sp

497 .sp

498 . TS

499 box;

500 c | ¢

501 | | I .

502 ATTRIBUTE TYPE ATTRI BUTE VALUE
503

504 Tnterface Stability Commi tted
505

506 MI-Level Saf e

507 . TE

509 . SH SEE ALSO

510 .sp

511 .LP

512 \ fBget addri nf o\ f RC3SOCKET), \fBget host bynane\fR(3NSL), \fBhtonl\fR(3SOCKET),
513 \fBinet\fR(3SOCKET), \fBnetdb. h\fR(3HEAD), \fBhosts\fR(4),

514 \fBnsswi tch.conf\fR(4), \fBattributes\fR(5)

515 . SH NOTES

516 .sp

517 . LP

518 No enuneration functions are provided for |Pv6. Existing enurmeration functions
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519 such as \fBsethostent\fR(3NSL) do not work in conbination with the

520 \fBgeti pnodebynane()\fR and \fBgeti pnodebyaddr ()\fR functi ons.

521 .sp

522 .LP

523 Al the functions that return a \fBstruct hostent\fR nust always return the
524 canonical in the \fBh_nane\fR field. This nanme, by definition, is the

525 wel | -known and of ficial hostnanme shared between all aliases and all addresses.
526 The underlying source that satisfies the request determ nes the nmapping of the
527 input name or address into the set of names and addresses in \fBhostent\fR
528 Different sources might nake such as deternmination in different ways. If nore
529 than one alias and nore than one address in \fBhostent\fR exist, no pairing is
530 inplied between the alias and address.

531 .sp

532 . LP

533 The current inplenentations of these functions return or accept only addresses
534 for the Internet address famly (type \fBAF_INET\fR) or the Internet address
535 fam |y Version 6 (type \fBAF_I NET6\fR).

536 .sp

537 . LP

538 | Pv4- mapped addresses are not recommended. The \fBget addri nf o\ f R{ 3SOCKET)

539 function is preferred over \fBgetipnodebyaddr()\fR because it allows

540 applications to | ookup I Pv4 and | Pv6 addresses w thout relying on | Pv4-mapped
541 addresses.

542 .sp

543 . LP

544 The formfor an address of type \fBAF_INET\fR is a \fBstruct in_addr\fR defined
545 in <\fBnetinet/in.h\fR>. The formfor an address of type \fBAF_INET6\fR is a
546 \fBstruct in6_addr\fR, also defined in <\fBnetinet/in.h\fR> The functions

547 described in \fBinet_ntop\fR(3SOCKET) and \fBi net_pton\fR(3SOCKET) that are
548 illustrated in the EXAMPLES section are hel pful in constructing and

549 mani pul ati ng addresses in either of these forns.
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4023 - Typo in file(1l) nanpage and various others
IR RS S E SRS SRR R R SRR R R R R R SRR R RS SRR EEEEEEEEEEEERSE]
"\" te
.\" Copyright (c) 2000, 2001, 2002, 2003, 2004 by Martin C. Shepherd.
A" Al Rights Reserved.

.\" Permission is hereby granted, free of charge, to any person obtaining a copy

1

2

3

4

5 .\" "Software"), to deal in the Software w thout restriction, including

6 .\" without limtation the rights to use, copy, nodify, nerge, publish,

7 .\" distribute, and/or sell copies of the Software, and to permt persons
8 .\" to whomthe Software is furnished to do so, provided that the above

9 .\" copyright notice(s) and this perm ssion notice appear in all copies of
10 .\" the Software and that both the above copyright notice(s) and this

11 .\" permnission notice appear in supporting docunentation.

13 .\" THE SOFTWARE | S PROVI DED "AS 1S", WTHOUT WARRANTY OF ANY KI ND, EXPRESS

14 .\" OR I MPLIED, I NCLUDI NG BUT NOT LIM TED TO THE WARRANTI ES OF

15 .\" MERCHANTABI LI TY, FI TNESS FOR A PARTI CULAR PURPOSE AND NONI NFRI NGEMENT
16 .\" OF TH RD PARTY RIGHTS. I N NO EVENT SHALL THE COPYRI GHT HOLDER OR

17 .\" HOLDERS | NCLUDED IN THI S NOTI CE BE LI ABLE FOR ANY CLAIM OR ANY SPECI AL
18 .\" | NDI RECT OR CONSEQUENTI AL DAMAGES, OR ANY DAMAGES WHATSOEVER RESULTI NG
19 .\" FROM LOSS OF USE, DATA OR PROFI TS, WHETHER I N AN ACTI ON OF CONTRACT,

20 .\" NEGLI GENCE OR OTHER TORTI QUS ACTI ON, ARI SING OUT OF OR | N CONNECTI ON
21 .\" WTH THE USE OR PERFORMANCE OF TH S SOFTWARE.

22 .\"

23 .\" Except as contained in this notice, the nane of a copyright hol der

24 .\" shall not be used in advertising or otherwi se to pronote the sale, use
25 .\" or other dealings in this Software without prior witten authorization
26 .\" of the copyright holder.

27 .\" Portions Copyright (c) 2007, Sun Mcrosystens, Inc. All Rights Reserved.

28 . TH GL_CET_LINE 3TECLA "Sep 10, 2013"

28 .TH GL_GET_LI NE 3TECLA "Nov 28, 2007"

29 . SH NAME

30 gl _get_line, new GetlLine, del_GetLine, gl_custom ze_conpletion,

31 gl _change_termnal, gl confi gure_getline, gl_load_hi story, gl _save_history,
32 gl _group_history, gl_show history, gl_ wat ch _fd, gl_inactivity_tineout,

33 gl _termnal _size, gl_set_termsize, gl _resize history, gl _limt_history,

34 gl _clear_history, gl _toggle_ history, gl _|ookup_history, gl _state_ of_history,
35 gl _range_of _history, gl_size_of_history, gl_echo_node, gl _replace_pronpt,

36 gl _pronpt_style, gl _ignore_signal, gl _trap_signal, gl_last_signal,

37 gl _conpl etion_action, gl_register_action, gl_display_text, gl_return_status,
38 gl _error_nessage, gl _catch_blocked, gl _list_signals, gl_bind_keyseq,

39 gl _erase_terminal, gl _automatic_history, gl_append_history, gl_query_char,
40 gl _read_char \- allow the user to conpose an Input |ine

41 . SH SYNOPSI S

42 . LP

45 #incl ude <stdio. h>
46 #include <libtecla.h>

48 \fBGetLine *\fR fBnew GetLine\fR(\fBsize_t\fR\fllinelen\fR \fBsize_t\fR\flhis

49 . fi

51 . LP
52 .nf
53 \fBGetLine *\fR fBdel _GetLine\fR(\fBGetLine *\fRflglI\fR);
54 . fi

56 .LP

57 .nf

58 \fBchar *\fRfBgl _get_line\fR(\fBGetLine *\fRflgl\fR \fBconst char *\fR flprom
59 \fBconst char *\fR flstart_line\fR \fBint\fR \flstart_pos\fR);

60 .fi

. nf
44 cc [ \fIflag\fR&\|[.\|. 1 \fIfile\fR&\|.\|. \fB-Itecla\fR [ \fllibrary\fR &\
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62
63
64

.LP
. nf
\fBint\fR\fBgl _query_char\fR(\fBCetLine *\fRflgl\fR \fBconst char *\fRflprom

65 .fi

67

68 .

69

70 . f

112 .
114 .

115
116
117

118 .
120 .

121
122

123 .

125 .
126 .

.LP
nf
\fBint\fR\fBgl _read_char\fR(\fBGetLine *\fRflIglI\fR);

\fBgl _custom ze_conpletion\fR(\fBGetLine *\fRflIglI\fR \fBvoid *\fR fl
I Mat chFn *\fRfTmatch_fn\fR);

o
=
o

nge_t ermi nal \ fR(\ BGetLine *\fRflglI\fR \fBFILE *\fR flinput
loutput _fp\fR \fBconst char *\fRfltermfR);

fBgI _configur getllne\ R(\fBGetLine *\fRflgl\fR \fBconst char *\fR
st char *\fR flapp_file\fR \ \fBconst char *\fR fluser_file\fR);

g
S=

\fBgI _bind_keysegq\fR(\fBGetLine *\fRflglI\fR, \f GKeyO|g|n\fR\fI0r|
onst char *\fR flkeyseq\fR, \fBconst char *\fR flaction\fR);

2
——

\fR \fBgl _save hlstory\fR(\fB tLine *\fRf
f Bc t\fR\

gl\fR \fBconst char *\fRflfi
onst char *\fR flcoment\fR \fB n |

nt |
\ flmax_lines\fR);

nt\fR \fBgl _| oad_history\fR(\fBGetLine *\fRflgl\fR \fBconst char *\fRflfi
\fBconst char *\fR flcoment\fR);

f fBgl _wat ch_fd\fR(\fBGetLine *
fRflcallba

R\ R \fRfI \fIfd\fR \fBd Fd
BA FdEvent Fn *\ f R\ ck\fR, \fBvoi ;

nt\
\ f

inactivity_timeout\fR(\fBCGetLine *\fRflgl\fR \fBd Ti neout Fn *\

\fBlnt\fR\fBgI_
\ f id *\fRfldata\fR, \fBunsigned long\fR \flsec\fR, \fBunsigned | ong\fR

Bvo

\fBl nt\fR \fBgl _group_history\fR(\fBGetLine *\fRflgl\fR \fBunsigned\fR \flstre
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127
128
129

131
132
133

134 .

136
137
138
139

141
142
143
144

146 .

147
148

149 .

151
152
153
154
155

157
158
159
160

162
163
164
165
166

168
169
170
171

173
174
175
176

178
179
180

181 .

183
184
185

186 .

188
189
190
191

\fBint\fR \fBgl _show history\fR(\fBGetLine *\fRflglI\fR \fBFILE *\fRfIfp\fR \
\fBint\fR\flall_groups\fR \fBint\fR\flmax_|lines\fR);

i

.LP

. nf
\fBint\fR\fBgl _resize_history\fR(\fBGetLine *\fRflgl\fR \fBsize_t\fR \flbufsi
fi

.LP
. nf
\fBvoid\fR \fBgl _limt_history\fR(\fBGetLine *\fRflglI\fR \fBint\fR\flnmax_line
i

.LP
. nf
\fBvoid\f R \fBgl _clear_history\fR(\fBGetLine *\fRflglI\fR \fBint\fR\flall_grou
fi

LP

. nf
\fBvoid\fR \fBgl _toggl e_history\fR(\fBGetLine *\fRflglI\fR \fBint\fR \flenabl e\
fi

.LP

. nf

\fBd Term nal Si ze\fR \fBgl _term nal _si ze\fR(\fBGetLine *\fRflglI\fR \fBint\fR\
\fBint\fR\fldef_nline\fR);

fi

.LP

. nf
\fBint\fR\fBgl _set_termsize\fR(\fBGetLine *\fRflgl\fR \fBint\fR \flncolum\f
i

. LP

. nf

\fBint\fR \fBgl _| ookup_hi story\fR(\fBGetLine *\fRflgl\fR \fBunsigned long\fR\
\fBd Hi storyLine *\fR flhline\fR);

i

.LP

. nf
\fBvoid\fR \fBgl _state_of _history\fR(\fBGetLine *\fRflgl\fR \fBd Hi storyState
i

.LP
. nf
\fBvoi d\f R \ fBgl _range_of _history\fR(\fBGetLine *\fR flgl\fR \fBd Hi storyRange
Cfi

.LP

. nf
\fBvoi d\f R \ fBgl _si ze_of _history\fR(\fBCGetLine *\fRflglI\fR \fBd H storySi ze *\
fi

.LP

. nf
\fBvoi d\f R \ fBgl _echo_node\ f R(\ fBGetLine *\fRflIgI\fR \fBint\fR \flenable\fR);
fi

.LP
. nf
\fBvoid\fR \fBgl _repl ace_pronpt\fR(\fBGetLine *\fRflgl\fR \fBconst char *\fRf
i
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193 . LP
194 . nf
195 \fBvoi d\fR \fBgl _pronpt _style\fR(\fBCGetLine *\fRflglI\fR \fBd PronptStyle\fR \f
196 . fi

198 . LP
199 . nf
200 \fBint\fR \fBgl _i gnore_signal \fR(\fBGetLine *\fRflglI\fR \fBint\fR \flsigno\fR)
201 . fi

203 . LP
204 . nf
205 \fBint
206 \
207 .fi

\fR\fBgl _trap_signal
f te \

fBCGetLine *\fRf
rSignal\fR r

Igl\fR \fBint\fR\flsigno\fR, \
\fR \fBint\fR\fI

errno_val ue\fR);

209 .LP
210 .nf
211 \fBint\fR \fBgl _l ast _signal \fR(\fBGetLine *\fRflglI\fR);
212 . fi

214 . LP
215 . nf
216 \fBint\fR\ le
217 \ f BCpl Mat chFn *\f
218 \ f n \ f
219 . fi

g |

f
tch_fn\fR \fBint\fR\fllist_only\fR \fBconst char

n_action\fR(\fBCGetLine *\fRflglI\fR \fBvoid *\fR fldat
| i
I keyseq\fR);

221 .LP
222 .nf
223 \fBint
224 \
225 . fi

R, \fBvoid *\fR fldata\

fR\fBgl _register_action\fR(\fBGetLine *\fRflgl\f
f keyseq\fR);

I\
Bconst char *\fR flnane\fR, \fBconst char *\fRfl
227 . LP
228 . nf
229 \fBint\fR \fBgl _di spl
230 \ f Bconst char *\
231 \fBint\fR \fldef_
232 . fi

ine *\fRfIgI\fR \fBint\fR \flindentatio
const char *\fR flsuffix\fR \fBint\fR\
R \flstart\fR, \fBconst char *\fR flstri

- —h
x
—=
— —h —h
- —
— =
-

234 . LP
235 . nf
236 \fBA ReturnStatus\fR \fBgl _return_status\fR(\fBGetLine *\fRflIgI\fR);
237 .fi

239 . LP
240 . nf
241 \fBconst char *\fR fBgl _error_nessage\fR(\fBGetLine *\fRflgl\fR \fBchar *\fRf
242 . fi

244 . LP
245 . nf
246 \fBvoid\fR \fBgl _catch_bl ocked\f R(\fBGetLine *\fR flgl\fR);
247 . fi

249 . LP
250 . nf
251 \fBint\fR\fBgl _list_signals\fR(\fBGetLine *\fRflglI\fR \fBsigset_t *\fRflset\
252 . fi

254 | LP
255 . nf
256 \fBint\fR \fBgl _append_hi story\fR(\fBGetLine *\fRflgl\fR \fBconst char *\fRfl
257 . fi
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259 . LP

260 . nf

261 \fBint\fR \fBgl _automatic_history\fR(\fBGetLine *\fRflIglI\fR \fBint\fR \flenabl
262 . fi

264 . LP

265 . nf

266 \fBint\fR \fBgl _erase_termnal \fR(\fBGetLine *\fRflglI\fR);

267 . fi

269 . SH DESCRI PTI ON

270 .sp

271 . LP

272 The \fBgl _get_line()\fR function is part of the \fBlibtecla\fR(3LIB) library.
273 If the user is typing at a term nal, each call pronpts themfor an line of

274 input, then provides interactive editing facilities, simlar to those of the
275 UNLX \fBtcsh\fR shell. In addition to sinple command-line editing, it supports
276 recall of previously entered conmand |ines, TAB conpletion of file names, and
277 in-line wild-card expansion of filenanes. Docunentation of both the user-Ievel
278 command-line editing features and all user configuration options can be found
279 on the \fBtecla\fR(5) manual page.

280 . SS "An Exanple"

281 .sp

282 . LP

283 The foll owi ng shows a conpl ete exanple of how to use the \fBgl_get_line()\fR
284 function to get input fromthe user:

285 .sp

286 .in +2

287 . nf

288 #include <stdio. h>

289 #include <l ocal e. h>

290 #include <libtecla.h>

292 int main(int argc, char *argv[])

293 {

294 char *line; /* The line that the user typed */

295 Get Li ne *gl; /* The gl _get_line() resource object */

297 setl ocal e(LC_CTYPE, ""); /* Adopt the user’s choice */

298 /* of character set. */

300 gl = new GetLine(1024, 2048);

301 if(!lgl)

302 return 1;

303 while((line=gl _get_line(gl, "$ ", NULL, -1)) != NULL &&

304 strcnp(line, "exit\en") !'= 0)

305 printf("You typed: %\en", line);

307 gl = del _GetLine(gl);

308 return O;

309 }

310 . fi

311 .in -2

313 .sp

314 . LP

315 In the exanple, first the resources needed by the \fBgl _get_line()\fR function
316 are created by calling \fBnew GetLine()\fR This allocates the nenory used in
317 subsequent calls to the \fBgl_get_line()\fR function, including the history
318 buffer for recording previously entered lines. Then one or nore lines are read
319 fromthe user, until either an error occurs, or the user types exit. Then

320 finally the resources that were allocated by \fBnew GetLine()\fR are returned
321 to the systemby calling \fBdel _GetLine()\fR Note the use of the \fINULL\fR
322 return value of \fBdel _CetLine()\fR to nmake \fIgI\fR\fINULL\fR This is a
323 safety precaution. If the program subsequently attenpts to pass \flgl\fR to
324 \fBgl _get_line()\fR said function will conplain, and return an error, instead
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of attenpting to use the del eted resource object.

.SS "The Functions Used In The Exanple"

.sp

.LP

The \fBnew GetLine()\fR function creates the resources used by the

\fBgl _get_line()\fR function and returns an opaque pointer to the object that
contains them The maxi numlength of an input line is specified by the
\fllinelen\fR argunent, and the nunmber of bytes to allocate for storing history
lines is set by the \flhistlen\fR argument. History |lines are stored
back-to-back in a single buffer of this size. Note that this nmeans that the
nunber of history lines that can be stored at any given tine, depends on the
lengths of the individual lines. If you want to place an upper limt on the
nunber of lines that can be stored, see the description of the

\fBgl _limt_history()\fR function. If you do not want history at all, specify
\flhistlen\fR as zero, and no history buffer will be allocated.

.sp

.LP

On error, a nessage is printed to \fBstderr\fR and \fINULL\fR i s returned.
.sp

.LP

The \fBdel _GetLine()\fR function del etes the resources that were returned by a
previous call to \fBnew GetLine()\fR It always returns \fINULL\fR (for
exanpl e, a deleted object). It does nothing if the \flgl\fR argunment is
\fINULL\ f R

.sp

.LP

The \fBgl _get _line()\fR function can be called any nunber of tines to read
input fromthe user. The gl argunment nust have been previously returned by a
call to \fBnew GetLine()\fR The \flpronpt\fR argunent should be a nornal
null-term nated string, specifying the pronmpt to present the user with. By
default pronpts are displayed literally, but if enabled with the

\fBgl pronpt_style()\fR function, pronpts can contain directives to do
underlining, swtch to and frombold fonts, or turn highlighting on and off.
.sp

.LP

If you want to specify the initial contents of the line for the user to edit,
pass the desired string with the \flstart_line\fR argunent. You can then
speci fy which character of this line the cursor is initially positioned over by
using the \flstart_pos\fR argunment. This should be -1 if you want the cursor to
follow the | ast character of the start line. If you do not want to preload the
line in this manner, send \flstart_line\fR as \fINULL\fR, and set
\flstart_pos\fRto -1.

.sp

.LP

The \fBgl _get _line()\fR function returns a pointer to the line entered by the
user, or \fINULL\fR on error or at the end of the input. The returned pointer
is part of the specified \flgl\fR resource object, and thus should not be freed
by the caller, or assunmed to be unchanging fromone call to the next. Wen
reading froma user at a termnal, there will always be a newline character at
the end of the returned line. Wien standard input is being taken froma pipe or
a file, there will simlarly be a newine unless the input line was too long to
store in the internal buffer. In the latter case you should call
\fBgl _get _line()\fR again to read the rest of the line. Note that this
nmakes \fBgl _get_line()\fR simlar to \fBfgets\fR(3C). Wien \fBstdin\fR
connected to a termnal, \fBgl _get_line()\fR sinply calls \fBfgets()\f
.SS "The Return Status O \fBgl _ge ine()\fR'

.sp

.LP

The \fBgl _get _line()\fR function has two possible return values: a pointer to
the conpleted input Iine, or \fINULL\fR Additional information about what
caused \fBgl _get _line()\fRto return is available both by inspecting
\fBerrno\fR and by calling the \fBgl _return_status()\fR function.

.sp

.LP

The followi ng are the possible enunerated val ues returned by

\fBgl _return_status()\fR

behavi or
is not
R
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391
392

.sp
.ne 2

393 .na

394
395
396
397
398
399

401
402
403
404
405
406
407
408
409
410
411

413
414
415
416
417
418
419
420
421

423
424

\fB\f BGLR_ NEW.INE\fR f R

.ad

.RS 15n

The last call to \fBgl_get_line()\fR successfully returned a conpleted input
l'i ne.

.RE

.sp
.ne 2

.na
\fB\f BGLR_ BLOCKED\f R\ f R

.ad

. RS 15n

The \fBgl _get_line()\fR function was in non-bl ocking server node, and returned
early to avoid bl ocking the process while waiting for termnal |/O The

\ fBgl _pending_i o()\fR function can be used to see what type of I/0O

\fBgl _get _line()\fR was waiting for. See the \fBgl _i o_node\fR(3TECLA) .

.RE

.sp
.ne 2

.na
\fB\f BGLR_SI GNAL\f R f R

.ad

. RS 15n

A signal was caught by \fBgl _get_line()\fR that had an after-signal disposition
of \fBGLS_ABORT\fR See \fBgl _trap_signal ()\fR

. RE

.sp
.ne 2

425 . na

426

\fB\f BGLR_TI MEQUT\ f R\ f R

427 . ad

428
429
430
431

. RS 15n

The inactivity timer expired while \fBgl_get_line()\fR was waiting for input,
and the timeout callback function returned \fBGTO ABORT\fR See

\fBgl _inactivity_tineout()\fR for information about timeouts.

432 . RE

434
435

.sp
.ne 2

436 . na

437
438
439
440
441

\fB\f BGLR_FDABORT\f R f R
.ad

. RS 15n

An application |/O callback returned \fBGLFD ABORT\fR. Ssee
\fBgl _watch_fd()\fR

442 . RE

444
445
446
447
448
449
450
451
452

.sp
.ne 2

.na
\fB\f BGLR EOR\f R fR

.ad

.RS 15n

End of file reached. This can happen when input is coming froma file or a
pi pe, instead of the termnal. It also occurs if the user invokes the
list-or-eof or del-char-or-list-or-eof actions at the start of a new |ine.

453 . RE

455
456

.sp
.ne 2
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457
458
459
460
461
462

.na
\fB\f BGLR ERROR f R f R

.ad

.RS 15n

An unexpected error caused \
and/ or \fBgl _error_nessage()

\fR to abort (consult \fBerrno\fR

~4
“E
o«
S0
Ly
=
—=
n=

463 . RE

465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
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483
484
485
486
487
488
489
490
491
492
493

.sp
.LP

When \fBgl _return_status()\fR returns \fBGLR_ERROR\ fR and the val ue of
\fBerrno\fR is not sufficient to explain what happened, you can use the

\fBgl _error_nessage()\fR function to request a description of the |ast error
that occurred.

.sp

.LP

The return value of \fBgl _error_nessage()\fR is a pointer to the nessage that
occurred. If the \flbuff\fR argunent is \fINULL\fR, this will be a pointer to a
buffer within \flgl\fR whose value will probably change on the next call to any
function associated with \fBgl _get_line()\fR Oherwise, if a non-null
\flbuff\fR argument is provided, the error nessage, including a '\e0’
termnator, will be witten within the first \fIn\fR elenents of this buffer,
and the return value will be a pointer to the first element of this buffer. If
the nessage will not fit in the provided buffer, it will be truncated to fit.
.SS "Optional Pronpt Formatting"

.sp

LP

Wher eas by default the pronpt string that you specify is displayed literally

wi t hout any special interpretation of the characters within it, the

\fBgl _pronpt _style()\fR function can be used to enable optlonal formatting
directives wthin the pronpt.

.sp

.LP

The \flstyle\fR argunent,
the followi ng val ues:
.sp

.ne 2

whi ch specifies the formatting style, can take any of

494 . na

495
496
497
498
499
500
501
502
503
504
505
506

\ f B\ f BGL_FORVAT_PROWPT\ f R f R

.ad

. RS 21n

In this style,

pr onpt strings,
sp

the formatting directives described bel ow, when included in
are interpreted as foll ows:

ne2

\fB\fB%%\fR\fR

.ad

. RS 6n

Di spl ay subsequent characters with a bold font.

507 . RE

509
510

.Sp
.ne 2

511 .na

512
513
514
515

\fB\fBW\fRfR

.ad

. RS 6n

Stop di splaying characters with the bold font.

516 . RE

518
519
520
521
522

.sp
.ne 2

. na
\fB\fBA\fR fR
.ad
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523 . RS 6n
524 Make subsequent characters flash.
525 . RE

527 .sp

528 .ne 2

529 .na

530 \fB\fB%\fR fR

531 . al

532 . RS 6n

533 Turn of f flashing characters
534 . RE

536 .sp

537 .ne 2

538 .na

539 \fB\fBWNfR fR

540 . ad

541 . RS 6n

542 Underline subsequent characters
543 . RE

545 .sp
546 .ne 2

547 .na

548 \fB\f B\ fRfR

549 . ad

550 . RS 6n

551 Stop underlining characters
552 . RE

554 .sp
555 .ne 2

556 .na

557 \fB\f B\ fRfR

558 . ad

559 . RS 6n

560 Switch to a pale (half brightness) font
561 . RE

563 . sp

564 .ne 2

565 . na

566 \fB\fBp\fRfR

567 . ad

568 . RS 6n

569 Stop using the pale font
570 . RE

572 .sp

573 .ne 2

574 .na

575 \fB\fB¥\ fR fR

576 . ad

577 . RS 6n

578 Hi ghlight subsequent characters (also known as standout npde)
579 .RE

581 .sp

582 .ne 2

583 . na

584 \fB\fB¥%s\fR fR

585 . ad

586 . RS 6n

587 Stop highlighting characters
588 . RE
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590 .sp
591 .ne 2

592 .na

593 \fB\fBWAfR fR

594 . ad

595 . RS 6n

596 Turn on reverse video
597 . RE

599 .sp
600 .ne 2

601 .na

602 \fB\fBW\fR fR

603 . ad

604 . RS 6n

605 Turn off reverse video
606 . RE

608 . sp

609 .ne 2

610 .na

611 \fB\fBAfR fR

612 . ad

613 . RS 6n

614 Display a single %character.
615 . RE

617 For exanple, in this node, a pronpt string |ike "%UJOKW$" woul d display the
618 pronpt "OK$", but with the OK part underlined

619 .sp

620 Note that although a pair of characters that starts with a % character, but
621 does not nmatch any of the above directives is displayed literally, if a new
622 directive is subsequently introduced which does match, the displayed pronpt
623 will change, so it is better to always use %Woto display a literal %

624 .sp

625 Also note that not all terminals support all of these text attributes, and that
626 sone substitute a different attribute for mssing ones

627 .RE

629 .sp

630 .ne 2

631 .na

632 \fB\f BGL_LI TERAL_PROWPT\ f R f R

633 . al

634 . RS 21n

635 In this style, the pronpt string is printed literally. This is the default
636 style

637 . RE

639 .SS "Alternate Configuration Sources"

640 .sp

641 . LP

642 By default users have the option of configuring the behavior of

643 \fBgl _get_line()\fRwith a configuration file called \fB\& teclarc\fR in their
644 home directories. The fact that all applications share this same configuration
645 file is both an advantage and a di sadvantage. In nbst cases it is an advantage
646 since it encourages uniformity, and frees the user fromhaving to configure
647 each application separately. In some applications, however, this single neans
648 of configuration is a problem This is particularly true of enbedded software
649 where there’'s no filesystemto read a configuration file from and also in

650 applications where a radically different choice of keybindings is needed to
651 emul ate a | egacy keyboard interface. To cater for such cases, the

652 \fBgl _configure_getline()\fR function allows the application to control where
653 configuration information is read from

654 . sp



new usr/src/ man/ man3tecl a/ gl _get _line.3tecla 11

655 . LP

656 The \fBgl _configure_getline()\fR function allows the configurati on comrmands
657 that would normally be read froma user’s \fB~/.teclarc\fR file, to be read
658 fromany or none of, a string, an application specific configuration file,
659 and/or a user-specific configuration file. If this function is called before
660 the first call to \fBgl_get_line()\fR the default behavior of reading

661 \fB~/.teclarc\fR on the first call to \fBgl_get_line()\fR is disabled, so all
662 configurations nmust be achi eved using the configuration sources specified with
663 this function.

664 .sp

665 . LP

666 | f \flapp_string\fR != \fINULL\fR then it is interpreted as a string

667 containing one or nore configuration commands, separated from each other in the
668 string by enbedded newline characters. If \flapp_fi le\fR!= \fINULL\fR then it
669 is interpreted as the full pathnane of an application-specific configuration
670 file. If user_file !'=\fINULL\fR then it is interpreted as the full path nane
671 of a user-specific configuration file, such as \fB~/.teclarc\fR For exanple,
672 in the call

673 .sp

674 .in +2

675 . nf

676 gl _configure_getline(gl, "edit-node vi \en nobeep",

676 gl _configure_getli e( I, "edit-mode vi \n nobeep”,

677 "/usr/sharel/nyapp/teclarc", "~/.teclarc");

678 f|

679 .in -2

681 .sp

682 .LP

683 The \flapp_string\fR argunent causes the calling application to start in

684 \fBvi\fR(1) edit-node, instead of the default \fBemacs\fR node, and turns off
685 the use of the terminal bell by the library. It then attenpts to read

686 system w de configuration commands froman optional file called

687 \f B/ usr/share/ myapp/teclarc\fR, then finally reads user-specific configuration
688 commands froman optional \fB\&teclarc\fR file in the user’s home directory.
689 Note that the argunents are listed in ascending order of priority, with the
690 contents of \flapp_string\fR being potentially over riden by commands in

691 \flapp_file\fR and commands in \flapp_file\fR potentially being overriden by
692 commands in \fluser_file\fR

693 .sp

694 . LP

695 You can call this function as many tines as needed, the results being

696 cunul ative, but note that copies of any file names specified with the

697 \flapp_file\fR and \fluser_file\fR argunents are recorded internally for

698 subsequent use by the read-init-files key-binding function, so if you plan to
699 call this function nultiple tines, be sure that the last call specifies the
700 filenames that you want re-read when the user requests that the configuration
701 files be re-read.

702 .sp

703 . LP

704 | ndividual key sequences can al so be bound and unbound using the

705 \fBgl _bi nd_keyseq()\fR function. The \florigin\fR argument specifies the

706 priority of the binding, according to whomit is being established for, and
707 nust be one of the follow ng two val ues.

708 .sp

709 .ne 2

710 .na

711 \fB\f BGL_USER KEW\fR\ f R

712 . ad

713 . RS 15n

714 The user requested this key-binding.

715 . RE

717 .sp

718 .ne 2

719 .na
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720 \fB\fBGL_APP_KEW\fR fR

721 . ad

722 . RS 15n

723 This is a default binding set by the application.

724 .RE

726 .sp

727 . LP

728 \When both user and application bindings for a given key sequence have been
729 specified, the user binding takes precedence. The application’s binding is
730 subsequently reinstated if the user’s binding is later unbound with either
731 another call to this function, or a call to \fBgl_configure_getline()\fR
732 .sp

733 . LP

734 The \flkeyseq\fR argunent specifies the key sequence to be bound or unbound,

735
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757
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783
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785

and is expressed in the sane way as in a \fB~/.teclarc\fR configuration file.
The \flaction\fR argunment nust either be a string containing the name of the
action to bind the key sequence to, or it must be \fINULL\fR or \fB""\fR to
unbi nd the key sequence.

. SS "Custom zed Wrd Conpl etion"

.sp

.LP

If in your application you would |like to have TAB conpl eti on conpl ete ot her
things in addition to or instead of filenanmes, you can arrange this by

regi stering an alternate conpletion callback function with a call to the

\ fBgl _customi ze_conpl etion()\fR function.

- Sp

LP

The \fldata\fR argument provides a way for your application to pass arbitrary,
application-specific information to the callback function. This is passed to
the call back every time that it is called. It mght for exanple point to the
synbol table from which possible conpletions are to be sought. The
\flmatch_fn\fR argunment specifies the callback function to be called. The
\f1Cpl MatchFn\fR function type is defined in <\fBlibtecla.h\fR>, as is a

\ f BCPL_MATCH FN()\fR macro that you can use to declare and prototype call back
functions. The declaration and responsibilities of callback functions are
described in depth on the \fBcpl _conpl ete_word\fR(3TECLA) nanual page.

.sp

.LP

The cal I back function is responsible for |ooking backwards in the input line
fromthe point at which the user pressed TAB, to find the start of the word
being conpleted. It then nmust | ookup possible conpletions of this word, and
record themone by one in the \fBWrdConpletion\fR object that is passed to it
as an argunent, by calling the \fBcpl _add_conpletion()\fR function. If the
cal I back function wants to provide filenane conpletion in addition to its own
specific conpletions, it has the option of itself calling the builtin filenane
conpl etion call back. This also is docunented on the

\ f Bcpl _conpl et e_wor d\ f R_C3TECLA) manual page.

.sp

If you would Iike \fBgl _get_line()\fRto return the current input |ine when a
successful conpletion is been nmade, you can arrange this when you call

\ fBcpl _add_conpl etion()\fR by making the | ast character of the continuation
suffix a newine character. The input line will be updated to display the

conpl etion, together with any contiuation suffix up to the new ine character,
and \fBgl _get_line()\fRwi Il return this input Iline.

.sp

.LP

If your callback function needs to wite sonmething to the termnal, it nust
call \fBgl _normal _io()\fR before doing so. This will start a newline after the
input line that is currently being edited, reinstate normal termnal 1/0O and
notify \fBgl_get_line()\fR that the input line will need to be redrawn when the
cal | back returns.

. SS "Addi ng Conpl etion Actions"

.sp

.LP
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851 .i

In the previous section the ability to customnmize the behavior of the only

default conpletion action, conplete-word, was described. In this section the

ability to install add|t|onal action functlons so that different types of word

conpl etion can be bound to different key sequences, is described. This is

achi eved by using the \fBgl _conpletion_action()\fR function.

.sp

.LP

The \fldata\fR and \flmatch_fn\fR argunents are as descri bed on the

\ f Bcpl _conpl et e_wor d\ f R(C3TECLA) manual page, and specify the callback function

that shoul d be invoked to identify possible conpletions. The \fllist_only\fR

argument determines whether the action that is being defined should attenpt to

conplete the word as far as possible in the input |ine before displaying any

possi bl e anmbi guous conpl etions, or whether it should sinply display the Iist of

possi bl e conpl etions w thout touching the input line. The forner option is

sel ected by specifying a value of 0, and the latter by specifying a value of 1.

The \flname\fR argunent specifies the name by which configuration files and

future invocations of this function should refer to the action. This nust

either be the nanme of an existing conpletion action to be changed, or be a new

unused nanme for a new action. Finally, the \flkeyseq\fR argunent specifies the

default key sequence to bind the action to. If this is \fINULL\fR, no new key

sequence will be bound to the action.

.sp

.LP

Beware that in order for the user to be able to change the key sequence that is

bound to actions that are installed in this manner, you shoul dcal |

\fBgl _conpl etion_action()\fRto install a given action for the first tine

bet ween calling \fBnew GetLine()\fR and the first call to \fBgl_get_line()\fR

O herwi se, when the user’s configuration file is read on the first call to

\fBgl _get_line()\fR the name of the your additional action will not be known,

and any reference to it in the configuration file will generate an error.

.sp

.LP

As discussed for \fBgl_custom ze_conpletion()\fR, if your callback function

needs to wite anything to the termnal, it nmust call \fBgl_normal _io()\fR

bef ore doing so.

. SS "Defining Custom Actions"

.sp

.LP

Al t hough the built-in key-binding actions are sufficient for the needs of nost

applications, occasionally a specialized application may need to define one or

nore custom actions, bound to application-specific key sequences. For exanple,

a sal es application would benefit fromhaving a key sequence that displayed the

part name that corresponded to a part nunber preceding the cursor. Such a

feature is clearly beyond the scope of the built-in action functions. So for

such special cases, the \fBgl _register_action()\fR function is provided.

.sp

.LP

The \fBgl _register_action()\fR function lets the application register an

external function, \fIfn\fR that will thereafter be called whenever either the

speci fi ed key sequence, \flkeyseq\fR is entered by the user, or the user

enters any other key sequence that the user subsequently binds to the specified

action narme, \flnane\fR, in their configuration file. The \fldata\fR argunent

can be a pointer to anything that the application wants to have passed to the

action function, \fIfn\fR whenever that function is invoked.

.sp

LP

The action functio on,

\f BGL_ACTI ON_FN()\ fR

.sp

.in +2

. nf

#define GL_ACTION_FN(fn) d AfterAction (fn)(GetLine *gl, \e
void *data, int count, size_t curpos, \e
const char *line)

\fIfn\fR should be declared using the
macro, which is defined in <\fBlibtecla.h\ fR>.

Cfi
n -2
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853 .sp

854 . LP

855 The \flgl\fR and \fldata\fR arguments are those that were previously passed to
856 \fBgl _register_action()\fR when the action function was registered. The

857 \flcount\fR argunment is a numeric argument which the user has the option of
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entering using the digit-argunent action, before invoking the action. If the
user does not enter a number, then the \flcount\fR argunent is set to 1.
Nominally this argunent is interpreted as a repeat count, neaning that the
action should be repeated that nany tines. In practice however, for sone
actions a repeat count nekes little sense. In such cases, actions can either

sinply ignore the \flcount\fR argunent, or use its value for a different
pur pose.

.sp

.LP

A copy of the current input line is passed in the read-only \flline\fR

argunent. The current cursor position within this string is given by the index
contained in the \flcurpos\fR argunent. Note that direct manipul ation of the
input line and the cursor position is not pernmitted because the rules dictated
by various nmobdes (such as \fBvi\fR node versus \fBemacs\fR npde, no-echo node,
and insert node versus overstrike npbde) make it too conplex for an application
witer to wite a conformng editing action, as well as constrain future
changes to the internals of \fBgl_get_line()\fR A potential solution to this

dil emma woul d be to allow the action function to edit the line using the
existing editing actions. This is currently under consideration.

.sp

.LP

If the action function wishes to wite text to the terminal without this
getting mixed up with the displayed text of the input line, or read fromthe
term nal w thout having to handle raw termnal I/O then before doi ng either of
these operations, it must tenporarily suspend line editing by calling the
\fBgl _normal _io()\fR function. This function flushes any pending output to the
terminal, noves the cursor to the start of the line that follows the |ast
terminal line of the input line, then restores the termnal to a state that is
suitable for use with the C\fBstdio\fR facilities. The latter includes such
things as restoring the normal mapping of \en to \er\en, and, when in server
node, restoring the normal blocking formof terminal 1/O Having called this
functlon the action function can read fromand wite to the termnal wthout
the fear of creating a mess. It is not necessary for the action function to
restore the original editing environment before it returns. This is done
automatically by \fBgl_get _line()\fR after the action function returns. The

893 following is a sinple exanple of an action function which wites the sentence
894 "Hello world" on a newternminal line after the line being edited. Wen this
895 function returns, the input line is redrawn on the line that follows the "Hello
896 world" line, and line editing resumnes.

897 .sp

898 .in +2

899 . nf

900 {statlc GL_ACTI ON_FN(say_hel I o_f n)

901

902 if(gl_normal _io(gl)) /* Tenporarily suspend editing */

903 return GLA_ABORT;

904 printf("Hello world\en");

905 return GLA_CONTI NUE;

906

__unchanged_portion_onitted_
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.TH ACL 5 "Sep 10, 2013"

.TH ACL 5 "Sep 29, 2008"

. SH NAME

acl \- Access Control Lists

. SH DESCRI PTI ON

Access control lists (ACLs) are discretionary access control nechanisns that
grant and deny access to files and directories. Two different ACL nodels are
supported in the Solaris rel ease: POSI X-draft ACLs and NFSv4 ACLs.

.sp

.LP

The ol der, POCSI X-draft nodel is supported by the UFS file system This nodel is
based on a withdrawmn ACL PCOSI X specification that was never standardized. It
was subsequently withdrawn by the PGOSI X committee.

.sp

.LP

The ot her nodel is based on the standards of the NFSv4 working group and is an
approved standard fromthe Internet Engineering Task Force (I ETF). The ZFS file
system uses the NFSv4 nodel, and provides richer semantics and finer grained
permi ssion capabilities than the POSI X-draft nodel.

.SS "\fBPCSI X\ f R-draft \fBACL\fRs"

.sp
.LP

PCSI X-draft ACLs provide an alternative security nechanismto basic UNIX file
perm ssions in the Solaris release. Their purpose is to further restrict access
to files and directories or to extend permssions to a particular user. ACLs
can be used to change the permissions for the standard owner, group and ot her
class bits of a file's node. ACLs can give additional users and groups access
to the file. Adirectory can also have a special kind of ACL called a

\ fBdefaul t\fR ACL, which defines ACL entries to be inherited by descendents of
the directory. PCSIX-draft ACLs have an ACL entry called \fBmask\fR The mask
defines the maxi mum pernissions that can be granted to additional user and
group entries. Wienever a file is created or its node is changed by

\f Bchnod\f R(1) or \fBchmd\fR(2), the nask is reconputed. It is reconputed to
be the group permi ssion defined in the nbode passed to \fBchnod\fR(2).

.sp

.LP

The POSI X-draft ACL nodel uses the standard \fBrwx\fR nodel of traditional UN X
permi ssi ons.

.sp

.LP

An ACL is represented as follows:

.sp

.in +2

. nf

\flacl _entry\fR[,\flacl _entry\fR]...
i

.in -2

.sp

.Sp
.LP

Each \flacl _entry\fR contains one ACL entry. An ACL entry is represented by two
or three colon-separated(\fB:\fR) fields.

.sp
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61
62
63
64
65
66
67

126

.ne 2

. na
\fB\fluser\fR [\fluid\fR :\flperms\fRfR
.ad

.RS 21n
If \fluid\fR blank, it represents the file owner.
. RE

.sp
.ne 2

.na
\fB\flgroup\fR [\flgid\fR :\flperms\fRfR
ad

_RS 21n
If \flgid\fRis blank, it represents the owning group.
.RE

.sp
.ne 2

.na
\fB\flother\fR \flperms\fR fR
.ad

. RS 21n

Represents the file other class.
. RE

.sp
.ne 2

.na
\fB\fImask\fR \flperms\f R fR

.ad

.RS 21n

Defines the \fBMAX\fR perm ssion to hand out.
.RE

.sp
.LP

For exanple to give user \fBjoe\fR read and wite permissions, the ACL entry is
specified as:

.sp

Lin 42

. nf

user:joe:rw

i

.in -2

.sp

.SS "\fBNFS\f Rv4 \ fBACL\ f Rs"
sp

LP

NFSv4 ACL nodel is based | oosely on the Wndows NT ACL nodel. NFSv4 ACLs
provide a much richer ACL nodel than POSI X-draft ACLs.

.sp

.LP

The mejor differences between NFSv4 and PCSI X-draft ACLs are as foll ows:
.RS +4

TP

.iet \(bu

.el o

NFSv4 ACLs provide finer grained permissions than the \fBrwx\fR nodel.
RE

.RS +4

TP

.iet \(bu

.el o

NFSv4 ACLs allow for both \fBALLONfR and \fBDENY\fR entri es.
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127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148

. RE
.RS +4
TP
.iet \(bu
.el o
NFSv4 ACLs provide a rich set of inheritance senantics. POSI X ACLs al so have
i nheritance, but with the NFSv4 nodel you can control the follow ng inheritance
features:
.RS +4
. TP
.iet \(bu
.el o
Whet her inheritance cascades to both files and directories or only to files or
directories.
RE

.RS +4

TP

.iet \(bu

.el o

In the case of directories, you can indicate whether inheritance is applied to

the directory itself, to just one |evel of subdirectories, or cascades to all
subdirectories of the directory.

149 . RE

150
151

152 .
153 .
154 .

155
156
157
158
159
160
161
162
163
164

.RE
.RS +4

NFSv4 ACLs provide a nechani smfor hooking into a systenmis audit trail.
Currently, Solaris does not support this nechanism
RE

.RS +4

TP

.iet \(bu

.el o

NFSv4 ACLs enabl e adminstrators to specify the order in which ACL entries are
checked. Wth POSI X-draft ACLs the file systemreorders ACL entries into a well
defined, strict access, checking order.

165 . RE

166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182

183 .

184
185
186
187

.sp
.LP

POSI X-draft ACL semantics can be achieved with NFSv4 ACLs. However, only some
NFSv4 ACLs can be translated to equival ent POSI X-draft ACLs.

.sp

. LP

Permi ssions can be specified in three different \fBchnod\fR ACL fornats:

ver bose, conpact, or positional. The verbose format uses words to indicate that
the permissions are separated with a forward slash (\fB/\fR) character. Conpact
format uses the permission letters and positional format uses the perm ssion
letters or the hypen (\fB-\fR) to identify no perm ssions.

.sp

.LP

The perm ssions for verbose node and their abbreviated formin parentheses for
conpact and positional node are described as follows:

.sp

.ne 2

na
\fBread_data (\fBr\fR)\fR

.ad

. RS 24n

Permission to read the data of the file

188 . RE

190
191
192

.sp
.ne 2
.na
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193 \fBlist_directory (\fBr\fR\fR

194 . ad

195 . RS 24n

196 Permission to list the contents of a directory.

197 .RE

199 .sp

200 .ne 2

201 .na

202 \fBwite_data (\fBMfR)\fR

203 . ad

204 . RS 24n

205 Permission to nodify a file's data anywhere in the file's offset range. This
206 includes the ability to growthe file or wite to any arbitrary offset.
207 . RE

209 .sp

210 .ne 2

211 .na

212 \fBadd_file (\fBMAfR\fR

213 . ad

214 . RS 24n

215 Perm ssion to add a new file to a directory.

216 . RE

218 .sp

219 .ne 2

220 .na

221 \fBappend_data (\fBp\fR)\fR

222 . ad

223 . RS 24n

224 The ability to nodify the file's data, but only starting at EOF. Currently,
225 this perm ssion is not supported.

226 .RE

228 .sp

229 .ne 2

230 .na

231 \fBadd_subdirectory (\fBp\fR)\fR

232 .ad

233 . RS 24n

234 Permission to create a subdirectory to a directory.
235 .RE

237 .sp

238 .ne 2

239 .na

240 \fBread_xattr (\fBRfR\fR

241 . ad

242 . RS 24n

243 The ability to read the extended attributes of a file or do a |ookup in the
244 extended attributes directory.

245 . RE

247 .sp

248 .ne 2

249 .na

250 \fBwite_xattr (\fBWfR)\fR

251 . ad

252 . RS 24n

253 The ability to create extended attributes or wite to the extended attributes
254 directory.

255 . RE

257 .sp

258 .ne 2
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259
260
261
262
263
264

266
267
268
269
270
271
272
273
274
275

277
278

279 .

280
281
282
283
284

. na
\fBexecute (\fBxX\fR)\fR

.ad

. RS 24n

Perm ssion to execute a file.
. RE

.sp
.ne 2

.na

\fBread_attributes (\fBa\fR)\fR

.ad

. RS 24n

The ability to read basic attributes (non-ACLs) of a file. Basic attributes are
considered to be the stat level attributes. Allowing this access mask bit neans
that the entity can execute \fBIs\fR(1) and \fBstat\fR(2).

.RE

.sp
.ne 2

na
\fBwite_attributes (\fBAfR)\fR

.ad

. RS 24n

Perm ssion to change the tines associated with a file or directory to an
arbitrary val ue.

285 . RE

287
288
289
290
291
292
293

.sp
.ne 2

. ha
\fBdelete (\fBd\fR)\fR
d

.a
. RS 24n
Permission to delete the file.

294 . RE

296
297
298
299
300
301
302
303

305
306
307
308
309
310
311
312

314
315

316 .

317
318
319
320
321
322

324

.sp
.ne 2

.na
\fBdelete_child (\fBDIfR)\fR

.ad

. RS 24n

Perm ssion to delete a file within a directory.
.RE

.sp
.ne 2

.na
\fBread_acl (\fBc\fR\fR
.ad

. RS 24n

Perm ssion to read the ACL.
. RE

.sp
.ne 2

na
\fBwite_acl (\fBOAfR\fR

.ad

. RS 24n

Permission to wite the ACL or the ability to execute \fBchnod\fR(1) or
\fBsetfacl \fR(1).

. RE

.sp
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325
326
327
328
329
330
331
332

334
335

336 .

337
338
339
340
341
342

344
345
346
347
348
349
350
351
352
353
354

356
357

358 .

359
360
361
362

.ne 2

.ha

\fBwite_owner (\fBo\fR)\fR

.ad

.RS 24n

Permi ssion to change the owner or the ability to execute \fBchown\fR(1l) or
\fBchgrp\fR(1).

.RE

.sp
.ne 2

na
\fBsynchronize (\fBs\fR)\fR
ad

_RS 24n

Permi ssion to access a file locally at the server with synchronous reads and
wites. Currently, this permssion is not supported.

. RE

.Sp
.LP

The following inheritance flags are supported by NFSv4:
.sp

.ne 2

.na
\fBfile_inherit (\fBf\fR)\fR

.ad

. RS 26n

Inherit to all newWy created files in a directory.
.RE

.sp
.ne 2

na
\fBdir_inherit (\fBA\fR\fR

.ad

. RS 26n

Inherit to all newWy created directories in a directory.

363 . RE

365
366

367 .

368
369
370
371
372
373
374

376
377
378
379
380
381
382
383
384
385

387
388
389
390

.sp
.ne 2

na
\fBinherit_only (\fBi\fR\fR

. al
. RS 26n

Pl aced on a directory, but does not apply to the directory itself, only to
newy created created files and directories. This flag requires file_inherit
and or dir_inherit to indicate what to inherit.

.RE

.sp
.ne 2

.na

\fBno_propagate (\fBn\fR)\fR
ad

_RS 26n

Pl aced on directories and indicates that ACL entries should only be inherited
one level of the tree. This flag requires file_inherit and or dir_inherit to
i ndi cate what to inherit.

. RE

.sp
.ne 2

.na

\ f Bsuccessful _access (\fBS)\fR)\fR
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391
392
393
394

.ad
. RS 26n

Indicates if an alarmor audit record should be initiated upon successful

accesses. Used with audit/al arm ACE types.

395 . RE

397
398
399
400
401
402
403
404
405

407
408

409 .

410
411
412
413
414

416
417
418
419
420
421
422
423

425
426
427
428
429
430
431

433
434
435
436
437
438

439 i

441
442
443
444
445
446
447
448

450
451

452 .

453
454
455
456

.Sp
.ne 2

.na
\fBfailed_access (\fBRF\fR)\fR
.ad

. RS 26n

Indicates if an alarmor audit record should be initiated when access fails.

Used with audit/al arm ACE types.
.RE

.sp
.ne 2

na
\fBinherited (\fBI\fR)\fR
d

.a
. RS 26n

ACE was i nherited.
. RE

.sp
.ne 2

. na

\fB\fB-\fRfR

.ad

. RS 26n

No perm ssion granted.
.RE

.sp
.LP

An NFSv4 ACL is expressed using the follow ng syntax:
.sp
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. nf
\flacl _entry\fR[,\flacl _entry\fR]...

owner @ <perns>[ : i nheritance fl ags]: <al |l ow deny>
group@ <perns>[ : i nheritance fl ags]: <all ow deny>
everyone@ <perns>[:i nheritance flags]:<allow deny>
user: <usernanme>[: i nheritance flags]:<allow deny>
group: <gr oupnanme>[ : i nheritance flags]: <allow deny>
i
n-2

.sp
.ne 2

. na

\ f Bowner @f R
.ad

. RS 10n

Fil e owner

. RE

.sp
.ne 2

na
\ fBgroup@fR
ad

.RS 10n
G oup owner
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457

459
460
461
462
463
464
465
466

468
469

470 .

471
472
473
474

. RE

.sp
.ne 2

.na
\fBuser\fR

.ad

. RS 10n

Perm ssions for a specific user
. RE

.sp
.ne 2

na

\ f Bgr oup\ f R
ad

_RS 10n
Permi ssions for a specific group

475 . RE

477
478
479
480
481
482
483
484
485
486
487
488
489
490

492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509

510 .
511 .i

512
513
514
515

516 .

518
519
520
521
522

.sp
.LP

Permi ssion and inheritance flags are separated by a \fB/\fR character.
.sp

.LP

ACL specification exanples:

.sp

Lin +2

. nf

user:fred:read_data/wite_data/read_attributes:file_inherit:allow
owner @r ead_dat a: al | ow, group@ r ead_dat a: al | ow, user: tom read_dat a: deny
i

.in -2

.sp

.sp
.LP

Usi ng the conpact ACL format, permissions are specified by using 14 uni que
letters to indicate perm ssions.

.sp

. LP

Using the positional ACL format, perm ssions are specified as positional
argunments simlar to the \fBls -WfR format. The hyphen (\fB-\fR), which
indicates that no permssion is granted at that position, can be omtted and
only the required letters have to be specifi ed.

.sp

.LP

The letters above are listed in the order they would be specified in positional
not ation.

.sp

. LP

Wth these letters you can specify perm ssions in the foll ow ng equival ent
ways.

user:fred: rw----- R------ :file_inherit:allow
i
.in -2

.sSp
.LP

O you can renove the \fB-\fR and scrunch it together.
.sp

Lin +2
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523
524

525 . f

526
527

529
530
531
532
533
534
535
536
537

538 .

539
540

542
543
544
545
546
547
548
549
550
551
552
553
554
555
556

558
559

560 .

561
562
563
564
565
566

568
569
570
571
572
573
574
575
576
577
578

580
581
582
583
584
585
586
587

. nf

user:fred:rwR file_inherit:allow
i

.in -2

.sp

.sp

.LP

The inheritance flags can al so be specified in a nore conpact manner, as
fol l ows:

.sp

Lin +2

. nf

user:fred:rwR f:all ow
user:fred:rwR f------ call ow
fi

.in -2

.sp

.SS "Shell-level Solaris \fBAPI\fR"

.sp

.LP

The Sol aris command interface supports the manipul ati on of ACLs. The follow ng
Solaris utilities accommpdate both ACL nodels:

.sp

.ne 2

.na
\fB\fBchmod\ f R\ f R

.ad

.RS 12n

The \fBchnod\fR utility has been enhanced to allow for the setting and del eting
of ACLs. This is achieved by extending the synbolic-node argunment to support
ACL nani pul ation. See \fBchnmod\fR(1) for details.

.RE

.sp
.ne 2

na
\fB\fBconpress\fR fR

.ad

. RS 12n

When a file is conpressed any ACL associated with the original fileis
preserved with the conpressed file.
. RE

.sp
.ne 2

. na
\fB\fBcp\ fR fR
ad

. RS 12n

By default, \fBcp\fR ignores ACLs, unless the \fB-p\fR option is specified.
Wien \fB-p\fR is specified the ower and group id, perm ssion nodes,

nodi fication and access tines, ACLs, and extended attributes if applicable are
preserved.

. RE

.sp
.ne 2

.na
\fB\fBcpio\fRfR

.ad

.RS 12n

ACLs are preserved when the \fB-P\fR option is specified.
.RE
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589
590
591
592
593
594
595
596

598
599
600
601
602
603
604
605
606

608
609
610
611
612
613
614
615
616
617
618

620
621
622
623
624
625
626
627
628

630
631
632
633
634
635
636
637
638

640
641
642
643
644
645
646
647

649
650

651 .

652
653
654

.sp
.ne 2

. na

\fB\fBfind\fRfR

.ad

.RS 12n

Find locates files with ACLs when the \fB-acl\fR flag is specified.
.RE

.sp
.ne 2

.na
\fB\fBIs\fRfR

.ad

.RS 12n

By default \fBls\fR does not display ACL information. Wien the \fB-v\fR option
is specified, a file's ACL is displayed.

. RE

.sp
.ne 2

.ha
\fB\fBW\fRfR

.ad

.RS 12n

When a file is noved, all attributes are carried along with the renaned file.
Wien a file is noved across a file systemboundary, the ACLs are replicated. |f
the ACL information cannot be replicated, the nove fails and the source file is
not renoved.

.RE

.sp
.ne 2

.na
\fB\fBpack\fR fR
ad

RS 12n

When a file is packed, any ACL associated with the original file is preserved
with the packed file.

. RE

.sp
.ne 2

.na
\fB\fBrcp\fRfR
ad

_RS 12n

\fBrcp\fR has been enhanced to support copying. Afile s ACL is only preserved
when the renpote host supports ACLs.

.RE

.sp
.ne 2

.na
\fB\fBtar\fRfR
ad

.RS 12n
ACLs are preserved when the \fB-p\fR option is specified.
.RE

.sp
.ne 2

na

\ f B\ f Bunpack\ f R f R
.ad

.RS 12n
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655
656

When a file with an ACL is unpacked, the unpacked file retains the ACL
i nformation.

657 . RE

659
660
661
662
663
664
665
666
667
668
669
670
671
672

674
675
676
677
678
679
680
681
682
683
684
685

686 .

687

689
690
691
692
693
694
695
696
697
698
699
700

702
703
704
705
706
707
708
709
710

711 .
712 i

713
714
715
716

718
719
720

.SS "Application-level \fBAPI\fR'
.sp
.LP
The primary interfaces required to access file system ACLs at the programmtic
level are the \fBacl _get()\fR and \fBacl _set()\fR functions. These functions
support both POSI X draft ACLs and NFSv4 ACLs.
.SS "Retrieving a file's \fBACL\fR'
.sp
.in +2
. nf
int acl _get(const char *path, int flag, acl_t **aclp);
ipt facl _get(int fd, int flag, acl_t **aclp);
i

in -2

.sp
.LP

The \fBacl _get\fR(3SEC) and \fBfacl_get\fR(3SEC) functions retrieves an ACL on
a file whose nane is given by path or referenced by the open file descriptor
fd. The flag argunent specifies whether a trivial ACL should be retrieved. Wen
the flag argunment equals \fBACL_NO TRIVIAL\fR then only ACLs that are not
trivial are retrieved. The ACL is returned in the \fBacl p\fR argunent.

.SS "Freeing \fBACL\fR structure"

s

.sp
Lin +2

. nf

void acl _free(acl _t *acl p)s;
fi

.in -2

.sp

.LP

The \fBacl _free()\fR function frees up nenory allocated for the argunent
\fBacl p; \fR

.SS "Setting an \fBACL\fR on a file"

.sp

Lin 42

. nf

int acl_set(const char *path, acl_t *aclp);
int facl_set(int fd, acl_t *aclp);

i

.in -2

.sp
.LP

The \fBacl _set\fR(3SEC) and \fBfacl_get\fR(3SEC) functions are used for setting
an ACL on a file whose name is given by path or referenced by the open file
descriptor \fBfd\fR The \fBacl p\fR argunent specifies the ACL to set. The
\fBacl _set\fR(3SEC) translates an POSI X-draft ACL into a NFSv4 ACL when the
target file systens supports NFSv4 ACLs. No translation is perforned when
trying to set an NFSv4 ACL on a POSI X-draft ACL supported file system

.SS "Determining an \fBACL\fR s trivial ness"

. nf

int acl _trivial (const char *path);
fi

.in -2

.sp

.LP
The \fBacl _trivial ()\fR function is used to determ ne whether a file has a

new

721
722
723
724
725
726
727
728
729
730
731

732 .

733

735
736
737
738
739
740
741

742 .
743 i
744 .

745
746
747
748

750
751
752
753
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trivial ACL. The trivialness of a file’s ACL depends on the type of ACL it is.
For POCSI X-draft ACLs, it inplies the ACL has greater than

\fBM N_ACL_ENTRI ES\f R. For NFSv4/ZFS style ACLs, it inplies that the ACL has
entries other than \fBowner@fR, \fBgroup@fR and \fBeveryone@fR, inheritance
flags are set, or the ACL is not ordered in a manner that neets POSI X access
control requirenents.

.SS "Renoving all \fBACL\fRs froma file"

.sp

.in +2

. nf

int acl _strip(const char *path, uid_t uid, gid_t gid, node_t node);

fi

.in -2

.sp

.LP

The \fBacl _strip()\fR function renoves all ACLs froma file and repl aces them
with a trivial ACL based off of the passed in argument node. After replacing
the ACL the owner and group of the file are set to the values specified in the
uid and gid paraneters.

.SS "Converting \fBACL\fRs to/fromexternal representation"

int acl _frontext(const char *path, acl_t **aclp);
char *acl _totext(acl_t *aclp, int flags);

i

.in -2

.sp
.LP

The \fBacl _text()\fR function converts an internal ACL representation pointed
to by aclp into an external representation. See \fBDESCRI PTIOMfR for details

754 about external representation.

755 .sp

756 . LP

757 The \fBacl _frontext()\fR functions converts and external representation into an
758 internal representation. See \fBDESCRI PTIOMfR for details about external
759 representation.

760 . SH EXAMPLES

761 .sp

762 . LP

763 The fol |l owi ng exanpl es denonstrate how the APl can be used to perform basic
764 operations on ACLs.

765 . LP

766 \fBExanple 1 \fRRetrieving and Setting an ACL

767 .sp

768 . LP

769 Use the following to retrieve an ACL and set it on another file:

771 .sp

772 .in +2

773 . nf

774 error = acl_get("file", ACL_NO TRIVIAL, &aclp);

776 if (error == 0 && aclp !'= NULL) {

777 error = acl _set("file2", aclp)

778

acl _free(aclp);

779 }

799 \ &

800
801

803
804

__unchanged_portion_onitted_
i
.in -2

. LP
\fBExanple 3 \fRDetermning if a File has a Trivial ACL
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805
806
807

809
810
811
812

814 i

815
815
816
817
817
818

819 .
820 .

822
823
824
825
826
827

829 .

830
831
832
833
834
835

837
838
839
840
841
842
843
844

.sp
.LP

Use the following to determine if a file has a trivial ACL:
.sp

.in +2

. nf

istrivial = acl_trivial("file")

if (istrivial == 0)

printf("file % has a trivial ACL\en", file);

printf("file % has a trivial ACL\n", file);

el se

printf("file % has a NON-trivial ACL\en", file);
printf("file % has a NON-trivial ACL\n", file);

\& ..

fi

in-2

. LP

\fBExanpl e 4 \fRRenoving all ACLs froma File

.sp

.LP

Use the following to remove all ACLs froma file, and set a new npde,
and group:

.in +2

. nf

error = acl _strip("file", 10, 100, 0644);
\& ..

i

.in -2

. SH SEE ALSO
.sp
[=]

L

fBchgrp\fR(1), \fBchmod\fR(1), \fBchown\fR(1), \fBcp\fR(1), \fBcpio\
fBfind\fR(1), \fBIs\fR(1), \fBmw\fR(1), \fBtar\fR(1), \fBsetfacl\fR(
fBchmod\fR(2), \fBacl\fR(2),\fBstat\fR(2),\fBacl_get\fR(3SEC),

gBacI sort\f R(3SEC), \fBacl _frontext\fR(3SEC), \fBacl_free\fR(3SEC),

\
\
\
\
\fBacl _strip\fR(3SEC), \fBacl _trivial\fR(3SEC)

owner,

13
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4023 - Typo in file(1l) nanpage and various others

R R R R

1'\" te

2 .\" Copyright (c) 2000, 2001, 2002, 2003, 2004 by Martin C. Shepherd. All Rights
3 .\" Permission is hereby granted, free of charge, to any person obtaining a copy
4 \" "Software"), to deal in the Software without restriction, including

5 .\" without limtation the rights to use, copy, nodify, merge, publish,

6 .\" distribute, and/or sell copies of the Software, and to permt persons

7 .\" to whomthe Software is furnished to do so, provided that the above

8 .\" copyright notice(s) and this perm ssion notice appear in all copies of

9 .\" the Software and that both the above copyright notice(s) and this

10 .\" permi ssion notice appear in supporting docunentation.

11 .\"

12 THE SOFTWARE |'S PROVI DED "AS |'S", W THOUT WARRANTY OF ANY KIND, EXPRESS

R
13 .\" OR I MPLIED, | NCLUDI NG BUT NOT LIM TED TO THE WARRANTI ES OF

14 .\" MERCHANTABI LI TY, FITNESS FOR A PARTI CULAR PURPOSE AND NONI NFRI NGEMENT
15 .\" OF THIRD PARTY RIGHTS. IN NO EVENT SHALL THE COPYRI GHT HOLDER OR

16 .\" HOLDERS INCLUDED IN THI S NOTI CE BE LI ABLE FOR ANY CLAIM OR ANY SPECI AL
17 .\" | NDI RECT OR CONSEQUENTI AL DAMAGES, OR ANY DAMAGES WHATSOEVER RESULTI NG
18 .\" FROM LOSS OF USE, DATA OR PRCFITS, WHETHER I N AN ACTI ON OF CONTRACT,

19 .\" NECGLI GENCE OR OTHER TORTI QUS ACTI ON, ARI SING OUT OF OR I N CONNECTI ON
20 t W TH THE USE OR PERFORVANCE OF THI S SOFTWARE.

21 .\"

22 .\" Except as contained in this notice, the name of a copyright hol der

23 .\" shall not be used in advertising or otherwise to pronote the sale, use
24 .\" or other dealings in this Software without prior witten authorization
25 .\" of the copyright hol der.

26 .\" Portions Copyright (c) 2005, Sun Mcrosystenms, Inc. All Rights Reserved.

27 .TH TECLA 5 "Sep 10, 2013"

27 .TH TECLA 5 "May 20, 2004"

28 . SH NAME

29 tecla, teclarc \- User interface provided by the tecla library.
30 . SH DESCRI PTI ON

31 .sp

32 .LP

33 This man page describes the command-1ine editing features that are available to
34 users of prograns that read keyboard input via the tecla library. Users of the
35 \fBtcsh shelI\fRw Il find the default key bindings very famliar. Users of the

36 \fBbash\fR shell will also find it quite famliar, but with a few m nor

37 differences, nost notably in how forward and backward searches through the I|ist

38 of historical comands are performed. There are two maj or editing nodes, one

39 with \fBemacs\fR-1ike key bindings and another with \fBvi\fR-like key bindings.
40 By default \fBenmacs\fR node is enabled, but \fBvi\fR(1) node can alternatively

41 be selected via the user’s configuration file. This file can also be used to
42 change the bindings of individual keys to suit the user’s preferences. By
43 default, tab conpletion is provided. |f the application hasn’t reconfigured
44 this to conplete other types of synbols, then tab conpletion conpletes file
45 nanes.

46 .SS "Key Sequence Notation"

.sp

48 . LP

49 In the rest of this man page, and also in all tecla configuration files, key
50 sequences are expressed as follows.

51 .sp
52 .ne 2

.na
54 \fB\fB"A\fR or \fBCG-a\fRfR
55 . ad

56 . RS 13n

57 This is a ' CONTROL-A', entered by pressing the CONTROL key at the sanme tine as

58 the ' A key.
.RE
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117

119
120
121
122
123
124
125
126

.sp
.ne 2

. na
\fg\fB\E\fR or \fBM\fRfR

. al
. RS 13n

In key sequences, both of these notations can be entered either by pressing the
ESCAPE key, then the followi ng key, or by pressing the META key at the sane
time as the followi ng key. Thus the key sequence \fBM p\fR can be typed in two
ways, by pressing the ESCAPE key, followed by pressing 'P, or by pressing the
META key at the sane tinme as 'P'.

. RE

.sp
.ne 2

. na
\fBup\fR

.ad

.RS 13n

This refers to the up-arrow key.
. RE

.sp
.ne 2

.na
\ f Bdown\ f R

.ad

. RS 13n

This refers to the down-arrow key.
.RE

.sp
.ne 2

.na
\fBleft\fR

.ad

. RS 13n

This refers to the left-arrow key.
. RE

.sp
.ne 2

. ha
\EBright\fR
d

. al
.RS 13n

This refers to the right-arrow key.
.RE

.sp
.ne 2

.na
\fBa\fR

.ad

.RS 13n

This is just a normal 'A key.
.RE

.SS "The Tecla Configuration File"

.sp

.LP

By default, tecla looks for a file called \fB\& teclarc\fR in your home
directory (ie. \fB~/.teclarc\fR). If it finds this file, it reads it,
interpreting each line as defining a new key binding or an editing
configuration option. Since the \fBenmacs\fR key-bindings are installed by
default, if you want to use the non-default \fBvi\fR editing npde, the nost
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127

128 .
129 .i

130
131
132
133

135
136
137
138
139
140

141 .

142
143
144
145

inportant itemto go in this file is the followi ng |ine:

. nf
edi t - rode vi
fi

.in -2

.sp
.LP

This will re-configure the default bindings for \fBvi\fR-node. The conpl ete set
of arguments that this command accepts are:

.sp

.ne 2

na
\fBvi\fR

. al
.RS 9n
Install key bindings like those of the \fBvi\fR editor.

146 . RE

148
149
150
151
152
153
154

.sp
.ne 2

. na

\ fBenacs\ f R

.ad

.RS 9n

Install key bindings like those of the \fBemacs\fR editor. This is the default.

155 . RE

157
158
159
160
161
162
163
164

166
167
168
169
170
171
172
173

174 .

175

177
178
179
180
181
182
183
184
185

187
188
189
190
191
192

.sp
.ne 2

.na
\f Bnone\f R

.ad

. RS 9n

Use just the native line editing facilities provided by the termnal driver.
.RE

.sp
.LP

To prevent the terminal bell frombeing rung, such as when an unrecogni zed
control -sequence is typed, place the following line in the configuration file:
.sp

Lin 42

. nf

nobeep

fi

.in -2

.sp
.LP

An exanpl e of a key binding line in the configuration file is the follow ng.
.sp

.in +2

. nf

bind M[2~ insert-node
i

.in -2

.sp
.LP

On nmany keyboards, the above key sequence is generated when one presses the
insert key, so with this key binding, one can toggle between the

\ f Benacs\ f R-npde insert and overwite nodes by hitting one key. One could al so
do it by typing out the above sequence of characters one by one. As expl ai ned

new usr/src/ man/ man5/tecl a. 5

193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233

235
236
237

above, the \fBM\fR part of this sequence can be typed either by pressing the
ESCAPE key before the follow ng key, or by pressing the META key at the sanme
time as the followi ng key. Thus if you had set the above key binding, and the
insert key on your keyboard didn't generate the above key sequence, you coul d
still type it in either of the followi ng 2 ways.

.RS +4

TP

1.

Hit the ESCAPE key nonentarily, then press '[', then '2', then finally '~ .
RE

.RS +4

. TP

2.

Press the META key at the same time as pressing the '[’ key, then press "2,
then '~ .

.RE

.sp

.LP

If you set a key binding for a key sequence that is already bound to a
function, the new binding overrides the old one. If in the new binding you omt

the nane of the new function to bind to the key sequence, the original binding
becores undefi ned.

.sp

.LP

Starting with versions of \fBlibtecla\fR later than 1.3.3 it is now possible to
bi nd key sequences that begin with a printable character. Previously key

sequences were required to start with a CONTROL or META character.

.sp

.LP

Note that the special keywords "up", "down", "left", and "right" refer to the

arrow keys, and are thus not treated as key sequences. So, for exanple, to
rebind the up and down arrow keys to use the history search nmechani sminstead
of the sinple history recall nethod, you could place the followi ng in your

configuration file:
.sp

Lin 42

. nf

bi nd up hi story-search-backwar ds
bi nd down hi st ory-sear ch-backwar ds
i

.in -2

.sp
.LP
To unbind an existing binding, you can do this with the bind conmand by

238 omtting to name any action to rebind the key sequence to. For exanple, by not
239 specifying an action function, the follow ng command unbi nds the default

240 begi nning-of-line action fromthe \fB*"A\fR key sequence:

241 .sp

242 .in +2

243 . nf

244 bind "A

245 . fi

246 .in -2

248 .sp

249 . LP

250 If you create a \fB~/.teclarc\fR configuration file, but it appears to have no
251 effect on the program check the docunentation of the programto see if the
252 author chose a different name for this file.

253 .SS "Fil enanme and Til de Conpl etion"

254 .sp

255 . LP

256 Wth the default key bindings, pressing the TAB key (aka. \fB*\fR) results in

257
258

tecla attenpting to conplete the inconplete file name that precedes the cursor.
Tecl a searches backwards fromthe cursor, looking for the start of the file
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259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324

name, stopping when it hits either a space or the start of the line. If nore
than one file has the specified prefix, then tecla conpletes the file nane up
to the point at which the anbi guous matches start to differ, then lists the
possi bl e mat ches.

.sp

.LP

In addition to literally witten file nanes, tecla can conplete files that

start with \fB~/\fR and \fB~user/\fR expressions and that contain \fB$envvar\fR
a

al

an

icular, if you hit TAB within an inconplete \fB~user\fR

Il attenpt to conplete the username, |iIsting any anbi guous

expressions. |n part

expression, tecla w

mat ches.

.sp

.LP

The conpletion binding is inplenmented using the \fBcpl _conplete_word()\fR

function, which is also available separately to users of this library. See the

\ f Bcpl _conpl et e_word\f RC3TECLA) nman page for nore details.

. SS "Fi |l ename Expansi on"

.sp

.LP

Wth the default key bindings, pressing \fB"X*\fR causes tecla to expand the

file name that precedes the cursor, replacing \fB~/\fR and \fB~user/\fR

expressions with the correspondi ng hone directories, and replacing

\f Bsenvvar\f R expressions with the value of the specified environnment variable,

then if there are any wildcards, replacing the so far expanded file nane with a

space-separated list of the files which match the wild cards.

.sp

.LP

The expansion binding is inplenented using the \fBef_expand_file()\fR function.
: \ f RC3TECLA) nan page for nore details.

See the \fBef_expand_file
y Typed Lines"

.SS "Recal | ing Previous
.sp

.LP

Every tine that a newline is entered by the user, it is appended to a |ist of
hi storical input lines maintained within the \fBGetLine\fR resource object. You
can traverse up and down this list using the up and down arrow keys.
Alternatively, you can do the same with the \fB*"P\fR, and \fB"N\fR keys, and in
\fBvi\fR conmand node you can alternatively use the k and j characters. Thus
pressing up-arrow once, replaces the current input line with the previously
entered |line. Pressing up-arrow again, replaces this with the line that was
entered before it, etc.. Having gone back one or nore lines into the history
list, one can return to newer |ines by pressing down-arrow one or nore tines.

If you do this sufficient tines, you will return to the original line that you
were entering when you first hit up-arrow

.sp

.LP

Note that in \fBvi\fR node, all of the history recall functions switch the
library into command node.

.sp

.LP

In \fBenacs\fR node the \fBMp\fR and \fBM n\fR keys work just |ike the
\fB*P\fR and \fB"N\f R keys, except that they skip all but those historical
l'ines which share the prefix that precedes the cursor. In \fBvi\fR conmand node
the upper case 'K and 'J' characters do the same thing, except that the string
that they search for includes the character under the cursor as well as what
precedes it.

.sp

.LP

Thus for exanple, suppose that you were in \fBemacs\fR node, and you had j ust
entered the following list of commands in the order shown:

.sp

Lin 42

. nf

I's ~/teclal

cd ~/tecla

Is -1 getline.c

\fBenmacs\fR ~/tecl a/getline.c
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325
326

328
329
330
331
332

333 .

334

335 .
336 .

338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354

356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385

387
388
389
390

i

.in -2

.sp

.LP

If you next typed:

.sp

Lin +2

nf

I's

fi

in-2

.sp

.LP

and then hit \fBMp\fR, then rather than returning the previously typed
\fBenacs\fR | ine, which doesn’t start with "Is", tecla would recall the "Is -I
getline.c" line. Pressing \fBMp\fR again would recall the "Is ~/tecla/" line.
.sp

. LP

Note that if the string that you are searching for, contains any of the special

characters, *, ?, or then it is interpretted as a pattern to be matched.
Thus, cotinuing with the above exanple, after typing in the list of comands
shown, if you then typed:

.sp

.in +2

. nf

*tecl a*

fi

.in -2

.sp
.LP

and hit \fBMp\fR then the "\fBemacs\fR ~/tecla/getline.c" |line would be
recalled first, since it contains the word tecla sonewhere in the line,
Simlarly, hitting \fBMp\fR again, would recall the "Is ~/tecla/" line, and
hitting it once nore would recall the "Is ~/tecla/" line. The pattern syntax is
the sane as that described for file nane expansion, in the

\ f Bef _expand_fil e\ f R(3TECLA).

.SS "History Files"

.sp

.LP

Aut hors of prograns that use the tecla library have the option of saving

hi storical command-lines in a file before exiting, and subsequently readi ng
them back in fromthis file when the programis next started. There is no
standard name for this file, since it nmakes sense for each application to use
its own history file, so that commands fromdifferent applications don't get

m xed up.

.SS "International Character Sets"

.sp

.LP

Since \fBlibtecla\fR version 1.4.0, tecla has been 8-bit clean. This neans that

all 8-bit characters that are printable in the user’s current |ocale are now
di spl ayed verbatimand included in the returned input |ine. Assuming that the
calling programcorrectly contains a call like the follow ng,

.sp

.in +2

. nf

setl ocal e(LC_CTYPE, "");

i

.in -2

.sp

.LP

then the current locale is determned by the first of the environnent variables
\fBLC_CTYPE\fR, \fBLC_ALL\fR, and \fBLANG fR, that is found to contain a valid
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391
392
393
394
395
396
397
398
399
400

402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427

428 i

429
430
431
432

434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456

| ocal e name. |f none of these variables are defined, or the program neglects to
call \fBsetlocale\fR then the default C locale is used, which is US 7-bit

ASCI 1. On nost unix-like platforms, you can get a list of valid |ocales by
typing the command:

.sp

Lin 42

. nf

locale -a

i

in -2

.sp

LP

at the shell pronpt.

.SS "Meta Keys and Local es"

.sp

.LP

Beware that in nost |ocales other than the default C |ocale, META characters
become printable, and they are then no | onger considered to match \fBMc\fR
styl e key bindings. This allows international characters to be entered with the
conpose key w thout unexpectedly triggering META key bindings. You can still

i nvoke META bindings, since there are actually two ways to do this. For exanple
the binding \fBMc\fR can al so be invoked by pressing the ESCAPE key
nonmentarily, then pressing the ¢ key, and this will work regardl ess of |ocale.
Mor eover, many nodern termnal enulators, such as gnone’s gnone-termnal’s and
KDE' s konsole termnals, already generate escape pairs |ike this when you use
the META key, rather than a real nmeta character, and other enulators usually
have a way to request this behavior, so you can continue to use the META key on
nost systens.

.sp

.LP

For exanple, although xtermterm nal enulators generate real 8-bit neta
characters by default when you use the META key, they can be configured to
output the equival ent escape pair by setting their \fBEi ghtBitlnput\fR X
resource to False. You can either do this by placing a line like the follow ng
in your \fB~/.Xdefaults\fR file,

. nf
XTer mtEi ght Bi t I nput: Fal se
i

.in -2

.sp
.LP

or by starting an \fBxtermfR with an \fB-xrmfR \ & *Ei ghtBitlnput: False’
command-|ine argunent. In recent versions of xtermyou can toggle this feature
on and off with the 'Meta Sends Escape’ option in the menu that is displayed
when you press the left nouse button and the CONTROL key within an xterm

wi ndow. In CDE, dtterms can be simlarly coerced to generate escape pairs in

pl ace of nmeta characters, by setting the \fBDtternKshMbde\fR resource to True.
.SS "Entering International Characters”

.sp

.LP

If you don’t have a keyboard that generates all of the international characters
that you need, there is usually a conpose key that will allow you to enter
speci al characters, or a way to create one. For exanple, under X w ndows on

uni x-1i ke systens, if your keyboard doesn’t have a conpose key, you can
designate a redundant key to serve this purpose with the xmodnmap command. For
exanpl e, on many PC keyboards there is a mcrosoft-w ndows key, which is

ot herw se usel ess under Linux. On a |l aptop, for exanple, the \fBxev\fR program

m ght report that pressing this key generates keycode 115. To turn this key
into a COWPCSE key, do the follow ng:

.sp

Lin 42

. nf

7
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457
458
459

461
462
463
464
465
466
467

xmodmap -e ' keycode 115 = Multi _key’
fi
.in -2

.sp
.LP

Type this key followed by a " character to enter an 'I’
.SS "The Availl abl e Key Binding Functions"

.sp

.LP

The following is a list of the editing functions provided by the tecla library.

with a unlaut over it.

468 The nanes in the | eftnost colum of the list can be used in configuration files
469 to specify which function a given key or conbination of keys should invoke
470 They are also used in the next two sections to list the default key bindings in
471 \fBemacs\fR and \fBvi\fR nbdes

472 .sp

473 .ne 2

474 . na

475 \fBuser-interrupt\fR

476 . ad

477 . RS 30n

478 Send a SIGA NT signal to the parent process
479 . RE

481 .sp

482 .ne 2

483 . na

484 \ f Bsuspend\ f R

485 . ad

486 . RS 30n

487 Suspend the parent process.

488 . RE

490 .sp

491 .ne 2

492 . na

493 \ f Bst op-out put\ f R

494 . ad

495 . RS 30n

496 Pause termnminal output

497 . RE

499 .sp

500 .ne 2

501 .na

502 \fBstart-output\fR

503 . ad

504 . RS 30n

505 Resune paused term nal output

506 . RE

508 .sp

509 .ne 2

510 .na

511 \fBliteral -next\fR

512 . ad

513 . RS 30n

514 Arrange for the next character to be treated as a normal character. This allows
515 control characters to be entered

516 . RE

518 .sp

519 .ne 2

520 .

521
522

na
\fBcursor-right\fR
.ad
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523
524
525

527
528
529
530
531
532
533

534 .

536
537

538 .

539
540
541
542
543

545
546

547 .

548
549
550
551

. RS 30n
Move the cursor one character right.
.RE

.sp
.ne 2

. na
\fBcursor-left\fR

.a
. RS 30n

Move the cursor one character left.
RE

.sp
.ne 2

na
\fBi nsert-node\ f R
.ad

. RS 30n

Toggl e between insert nobde and overwite node.
.RE

.sp
.ne 2

na
\ f Bbegi nni ng-of -1ine\fR
ad

. RS 30n
Move the cursor to the beginning of the line.

552 . RE

554
555

556 .

557
558
559
560
561

563
564

565 .

566
567
568
569

.sp
.ne 2

na
\ f Bend-of -1ine\fR

.ad

. RS 30n

Move the cursor to the end of the line.
. RE

.sp
.ne 2

na
\fBdel ete-1ine\fR

.a
. RS 30n
Del ete the contents of the current line.

570 . RE

572
573
574
575
576
577
578

.sp
.ne 2

.nha
\fBkill-line\fR

.ad

. RS 30n

Del ete everything that follows the cursor.

579 . RE

581
582

583 .

584
585
586
587
588

.sp
.ne 2

na
\ f Bbackward-kill-line\fR
.ad

. RS 30n

Del ete all characters between the cursor and the start of the line.
. RE

new usr/src/ man/ man5/tecl a. 5

590
591
592
593
594
595
596

.sp
.ne 2

. na
\ f Bf or war d- wor d\ f R
.ad

. RS 30n

Move to the end of the word which follows the cursor.

597 .RE

599
600
601
602
603
604
605
606

608
609

610 .

611
612
613
614

.sp
.ne 2

. na
\ f Bf or war d-t o-word\ f R
.ad

. RS 30n

Move the cursor to the start of the word that follows the cursor.

. RE

.sp
.ne 2

na
\ f Bbackwar d- wor d\ f R
.ad

. RS 30n

Move to the start of the word which precedes the cursor.

615 . RE

617
618

619 .

620
621
622
623
624
625

627
628
629
630
631
632
633
634
635
636

638
639
640
641
642
643
644
645

647
648

649 .

650
651
652
653

.sp
.ne 2

na
\ f Bgot o- col um\ f R
d

. al
. RS 30n

10

Move the cursor to the 1-relative colum in the line specified by any preceding

di git-argunment sequences (see Entering Repeat Counts bel ow).
.RE

.sp
.ne 2

.na
\ fBf i nd- parent hesi s\fR
.ad

. RS 30n

If the cursor is currently over a parenthesis character,
mat chi ng parenthesis character. |If not over a parenthesis character nove right

to the next close parenthesis.
.RE

.sp
.ne 2

. nha
\ f Bf or war d- del et e-char\fR

.ad

. RS 30n

Del ete the character under the cursor.
. RE

.sp
.ne 2

na
\ f Bbackwar d- del et e-char\fR

.ad

. RS 30n

Del ete the character which precedes the cursor.

654 . RE

nove it to the
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656
657
658
659
660
661
662
663
664
665
666

668
669
670
671
672
673
674
675
676
677
678
679

681
682
683
684
685
686
687
688

690
691

692 .

693
694
695
696

.sp
.ne 2

.na
\fBlist-or-eof \fR

.ad

. RS 30n

This is intended for binding to \fB*"D\fR Wen invoked when the cursor is
within the line it displays all possible conpletions then redisplays the |ine
unchanged. Wen invoked on an enpty line, it signals end-of-input (ECF) to the
caller of \fBgl_get_line()\fR

. RE

.sp
.ne 2

. na
\fBdel -char-or-list-or-eof\fR

.ad

. RS 30n

This is intended for binding to \fB*D\fR Wen invoked when the cursor is
within the line it invokes forward-del ete-char. Wen invoked at the end of the
line it displays all possible conpletions then redisplays the Iine unchanged.
Wien i nvoked on an enpty line, it signals end-of-input (EOF) to the caller of
\fBgl _get_line()\fR

.RE

.sp
.ne 2

. na
\ f Bf or war d- del et e-word\ f R

.ad

. RS 30n

Del ete the word which follows the cursor.
. RE

.sp
.ne 2

na
\ f Bbackwar d- del et e-wor d\ f R

.ad

. RS 30n

Del ete the word which precedes the cursor.

697 . RE

699
700
701
702
703
704
705
706
707

709
710
711
712
713
714
715
716
717

719
720

.sSp

.ne 2

.nha

\ f Bupcase-wor d\ f R
d

. al

.RS 30n
Convert all
case.

. RE

of the characters of the word which follows the cursor, to upper

.sp
.ne 2

. na

\ f Bdowncase-wor d\ f R
.ad

. RS 30n
Convert all
case.

. RE

of the characters of the word which follows the cursor, to | ower

.sp
.ne 2

11
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721
722
723
724
725
726

728
729
730
731
732
733
734

.na
\fBcapitalize-word\fR

.ad

. RS 30n

Capitalize the word which follows the cursor.
. RE

.sp
.ne 2

. na

\ f Bchange- case\ f R

.ad

. RS 30n

If the next character

is upper case, toggle it to | ower case and vice versa.

735 . RE

737
738

739 .

740
741
742
743
744

746
747

748 .

749
750
751
752

.sp
.ne 2

na
\fBredisplay\fR
ad

. RS 30n
Redi splay the line.
. RE

.sp
.ne 2

na

\fBcl ear-screen\fR
.ad

. RS 30n

Clear the termnal,

then redisplay the current line.

753 . RE

755
756
757
758
759
760
761
762

764
765

766 .

767
768
769
770

.sp
.ne 2

.na

\fBtranspose-chars\fR

.ad

. RS 30n

Swap the character under the cursor with the character just before the cursor.
. RE

.sp
.ne 2

na
\fBset-mark\fR

.ad

. RS 30n

Set a mark at the position of the cursor.

771 . RE

773
774
775
776
777
778
779
780
781

783
784

785 .

786

.sp

.ne 2

. na

\ f Bexchange- poi nt - and- mar k\ f R
ad

. RS 30n

Move the cursor to the |ast mark that was set,
cursor used to be.

. RE

and nove the mark to where the

.sp
.ne 2

na
\fBkill-region\fR
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787 . ad

788 . RS 30n

789 Delete the characters that |ie between the last mark that was set, and the
790 cursor.

791 .RE

793 .sp

794 .ne 2

795 .na

796 \fBcopy-region-as-kill\fR

797 . ad

798 . RS 30n

799 Copy the text between the mark and the cursor to the cut buffer, without

800 del eting the original text

801 . RE

803 .sp

804 .ne 2

805 . na

806 \fByank\fR

807 . ad

808 . RS 30n

809 Insert the text that was | ast deleted, just before the current position of the
810 cursor.

811 .RE

813 .sp

814 .ne 2

815 .na

816 \f Bappend-yank\fR

817 . ad

818 . RS 30n

819 Paste the current contents of the cut buffer, after the cursor

820 . RE

822 .sp

823 .ne 2

824 .na

825 \fBup-history\fR

826 . ad

827 . RS 30n

828 Recal |l the next oldest line that was entered. Note that in \fBvi\fR npbde you
829 are left in command node

830 . RE

832 .sp

833 .ne 2

834 .na

835 \ fBdown- hi story\fR

836 . ad

837 . RS 30n

838 Recall the next nost recent line that was entered. If no history recall session
839 is currently active, the next line froma previous recall session is recalled
840 Note that in vi nbde you are left in command node

841 .RE

843 .sp

844 .ne 2

845 .na

846 \f Bhi story-search-backward\fR

847 . ad

848 . RS 30n

849 Recal |l the next oldest line who's prefix matches the string which currently
850 precedes the cursor (in \fBvi\fR conmand-node the character under the cursor is
851 also included in the search string). Note that in \fBvi\fR node you are left in
852 command node
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853 . RE

855 .sp

856 .ne 2

857 .na

858 \fBhistory-search-forward\fR

859 . ad

860 . RS 30n

861 Recall the next newest |ine who's prefix matches the string which currently

862

precedes the cursor (in \fBvi\fR command-node the character under the cursor is
in

863 al so included in the search string). Note that in \fBvi\fR node you are |eft
864 conmand node

865 . RE

867 .sp

868 .ne 2

869 .na

870 \fBhi story-re-search-backward\fR

871 . ad

872 . RS 30n

873 Recal |l the next oldest line who's prefix matches that established by the |ast
874 invocation of either history-search-forward or history-search-backward

875 . RE

877 .sp

878 .ne 2

879 .na

880 \fBhistory-re-search-forward\fR

881 . ad

882 . RS 30n

883 Recal | the next newest line who's prefix matches that established by the |ast
884 invocation of either history-search-forward or history-search-backward

885 . RE

887 .sp

888 .ne 2

889 .na

890 \f Bconpl ete-word\fR

891 . ad

892 . RS 30n

893 Attenpt to conplete the inconplete word which precedes the cursor. Unless the

894
895
896
897

899
900
901
902
903
904
905
906
907
908
909

911
912

913

914
915
916
917
918

host program has custoni zed word conpletion, file nane conpletion is attenpted
I'n \fBvi\fR conmmand node the character under the cursor is also included in
the word being conpleted, and you are left in \fBvi\fR insert node

. RE

.sp
.ne 2

.na

\ f Bexpand-fil ename\ f R

.ad

. RS 30n

Wthin the command line, expand wild cards, tilde expressions and dollar
expressions in the file name which i nmmediately precedes the cursor. In \fBvi\fR
command node the character under the cursor is also included in the file nane
bei ng expanded, and you are left in \fBvi\fR insert node

. RE

.sp
.ne 2

na
\fBlist-glob\fR

.ad

. RS 30n

List any file names which match the wild-card, tilde and dollar expressions in
the file nane which i medi ately precedes the cursor, then redraw the input |ine
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919 unchanged

920 . RE

922 .sp

923 .ne 2

924 .na

925 \fBlist-history\fR

926 . ad

927 . RS 30n

928 Display the contents of the history list for the current history group. If a
929 repeat count of \fB> 1\fR is specified, only that many of the npbst recent l|ines
930 are displayed. See the Entering Repeat Counts section

931 . RE

933 .sp

934 .ne 2

935 .na

936 \fBread-fromfile\fR

937 . ad

938 . RS 30n

939 Tenporarily switch to reading input fromthe file who's nane precedes the
940 cursor.

941 . RE

943 .sp

944 .ne 2

945 . na

946 \fBread-init-files\fR

947 . al

948 . RS 30n

949 Re-read \fBteclarc\fR configuration files

950 . RE

952 .sp

953 .ne 2

954 . na

955 \ f Bbegi nni ng-of - hi story\fR

956 . ad

957 . RS 30n

958 Move to the oldest line in the history list. Note that in \fBvi\fR node you are
959 left in command node

960 . RE

962 .sp

963 .ne 2

964 .na

965 \fBend-of -history\fR

966 . ad

967 . RS 30n

968 Move to the newest line in the history list (ie. the current line). Note that
969 in \fBvi\fR node this | eaves you in command node

970 . RE

972 .sp

973 .ne 2

974 .na

975 \fBdi gi t-argunment\fR

976 . ad

977 . RS 30n

978 Enter a repeat count for the next key binding function. For details, see the
979 Entering Repeat Counts section

980 . RE

982 .sp

983 .ne 2

984 .na
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985 \fBnew i ne\fR

986 . ad

987 . RS 30n

988 Terminate and return the current contents of the line, after appending a

989 new i ne character. The newline character is normally "\en’, but will be the

989 new i ne character. The newline character is normally "\n', but will be the

990 first character of the key sequence that invoked the newine action, if this

991 happens to be a printable character. If the action was invoked by the "\n

992
992

new i ne character or the '"\er’ carriage return character, the line is appended
new i ne character or the '\r’ carriage return character, the line is appended

993 to the history buffer.

994 . RE

996 .sp

997 .ne 2

998 . na

999 \fBrepeat-history\fR

1000 . ad

1001 . RS 30n

1002 Return the line that is being edited, then arrange for the next npst recent

1003
1004
1005
1006
1007

1009
1010
1011
1012
1013
1014
1015
1016

entry in the history buffer to be recalled when tecla is next called
Repeatedly invoking this action causes successive historical input lines to be
re-executed. Note that this action is equivalent to the 'Operate’ action in
ksh.

.RE

.sp
.ne 2

.na
\fBring-belI\fR

.ad

. RS 30n

Ring the termnal bell, unless the bell has been silenced via the nobeep
configuration option (see The Tecla Configuration File section).

1017 .RE

1019
1020

1021

1022
1023
1024
1025
1026
1027

1029
1030
1031
1032
1033
1034
1035
1036

1038
1039

1040

1041
1042
1043
1044
1045

1047
1048

.sp
.ne 2

na
\ f Bf or war d- copy- char\fR

. al
. RS 30n

Copy the next character into the cut buffer (NB. use repeat counts to copy nore
than one)

.RE

.sp
.ne 2

.na
\ f Bbackwar d- copy- char\ f R

.ad

.RS 30n

Copy the previous character into the cut buffer.
. RE

.sp
.ne 2

na
\ f Bf or war d- copy- wor d\ f R

.ad

. RS 30n

Copy the next word into the cut buffer.
. RE

.sp
.ne 2
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1049
1050
1051
1052
1053
1054

1056
1057

1058

1059
1060
1061
1062
1063

1065
1066

1067

1068
1069
1070
1071

1072

1074
1075
1076
1077
1078
1079
1080
1081
1082

1084
1085

1086

1087
1088
1089
1090
1091

.na
\ f Bbackwar d- copy-wor d\ f R

.ad

. RS 30n

Copy the previous word into the cut buffer.
. RE

.sp
.ne 2

na
\fBf orward-find-char\fR

.ad

. RS 30n

Move the cursor to the next occurrence of the next character that you type.
.RE

.sp
.ne 2

na
\ f Bbackwar d- fi nd-char\fR

. al
. RS 30n

Move the cursor to the last occurrence of the next character that you type.
RE

.sp
.ne 2

. na

\f Bf orward-to-char\fR

.ad

. RS 30n

Move the cursor to the character just before the next occurrence of the next
character that the user types.

.RE

.sp
.ne 2

na
\ f Bbackwar d-t o- char\ f R

.ad

. RS 30n

Move the cursor to the character just after the |ast occurrence before the
cursor of the next character that the user types.

1092 . RE

1094
1095
1096
1097
1098
1099
1100
1101

.sp
.ne 2

. ha
\ f Brepeat - find-char\fR
.ad

. RS 30n

Repeat the |ast backward-find-char, forward-find-char, backward-to-char or
forward-to-char.

1102 . RE

1104
1105
1106
1107
1108
1109
1110
1111

.sp
.ne 2

.na

\fBinvert-refind-char\fR

.ad

. RS 30n

Repeat the |ast backward-find-char, forward-find-char, backward-to-char, or
forward-to-char in the opposite direction.

1112 . RE

1114

.sp
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1115
1116
1117
1118
1119
1120
1121
1122

1124
1125
1126
1127
1128
1129
1130
1131
1132

1134
1135

1136

1137
1138
1139
1140
1141

.ne 2

. ha

\ f Bdel et e-t o-col um\fR
.ad

. RS 30n

18

Del ete the characters fromthe cursor up to the colum that is specified by the

repeat count.
. RE

.sp
.ne 2

.na
\ f Bdel et e-t 0- par ent hesi s\fR

.ad

. RS 30n

Del ete the characters fromthe cursor up to and
parent hesis, or next close parenthesis.

. RE

.sp
.ne 2

na
\ f Bf orwar d-del ete-find\fR

.ad

. RS 30n

Del ete the characters fromthe cursor up to and
occurence of the next character typed.

1142 . RE

1144
1145
1146
1147
1148
1149
1150
1151
1152

1154
1155

1156

1157
1158
1159
1160
1161

.sp
.ne 2

.na
\ f Bbackwar d- del ete-find\fR

.ad

. RS 30n

Del ete the characters fromthe cursor up to and
occurence of the next character typed.

.RE

.sp
.ne 2

na
\ f Bf or war d-del ete-to\fR

.ad

. RS 30n

Del ete the characters fromthe cursor up to, but
occurence of the next character typed.

1162 . RE

1164
1165
1166
1167
1168
1169
1170
1171

.sp
.ne 2

. nha
\ f Bbackwar d- del ete-to\ f R

.ad

. RS 30n

Del ete the characters fromthe cursor up to, but
occurence of the next character typed.

1172 . RE

1174
1175

1176

1177
1178
1179
1180

.sp
.ne 2

na
\fBdel ete-refind\fR

.ad

. RS 30n

Repeat the last *-delete-find or *-delete-to acti

ncl udi ng the matching

ncl uding the foll owi ng

ncl udi ng the preceding

not including, the follow ng

not including, the preceding

on.
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1181

1183
1184
1185
1186
1187
1188
1189
1190

1192
1193
1194
1195
1196
1197
1198
1199

. RE

.sp
.ne 2

.na
\fBdel ete-invert-refind\fR

.ad

. RS 30n

Repeat the last *-delete-find or *-delete-to action, in the opposite direction.
. RE

.sp
.ne 2

.nha

\ f Bcopy-to-col um\fR
ad

. RS 30n
Copy the characters fromthe cursor up to the colum that is specified by the
repeat count, into the cut buffer.

1200 . RE

1202
1203

1204

1205
1206
1207
1208
1209
1210

1212
1213

1214

1215
1216
1217
1218
1219

.sp
.ne 2

na
\ f Bcopy- t o- par ent hesi s\ fR
.ad

. RS 30n

Copy the characters fromthe cursor up to and including the matching
parenthesis, or next close parenthesis, into the cut buffer.

.RE

.sp
.ne 2

na
\ f Bf or war d- copy-find\fR

.ad

. RS 30n

Copy the characters fromthe cursor up to and including the follow ng occurence
of the next character typed, into the cut buffer.

1220 . RE

1222
1223
1224
1225
1226
1227
1228
1229
1230

1232
1233

1234

1235
1236
1237
1238
1239

.sp
.ne 2

.na
\ f Bbackwar d- copy-fi nd\ fR

.ad

. RS 30n

Copy the characters fromthe cursor up to and including the preceding occurence
of the next character typed, into the cut buffer.

.RE

.sp
.ne 2

na
\ f Bf or war d- copy-to\ f R

.ad

. RS 30n

Copy the characters fromthe cursor up to, but not including, the follow ng
occurence of the next character typed, into the cut buffer.

1240 . RE

1242
1243
1244
1245
1246

.sp
.ne 2

.ha
\ f Bbackwar d- copy-to\fR
.ad
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1247
1248
1249

20

. RS 30n
Copy the characters fromthe cursor up to, but not including, the preceding
occurence of the next character typed, into the cut buffer.

1250 . RE

1252
1253

1254

1255
1256
1257
1258
1259

1261
1262

1263

1264
1265
1266
1267
1268

1270
1271

1272

1273
1274
1275
1276

.sp
.ne 2

na
\ f Bcopy-refind\fR
.ad

. RS 30n
Repeat the last *-copy-find or *-copy-to action.
.RE

.sp
.ne 2

na
\ f Bcopy-invert-refind\fR
ad

. RS 30n
Repeat the last *-copy-find or *-copy-to action, in the opposite direction.
. RE

.sp
.ne 2

na
\ f Bvi - nnde\ f R

.ad

. RS 30n

Switch to \fBvi\fR node from enmacs node.

1277 .RE

1279
1280
1281
1282
1283
1284
1285
1286

1288
1289
1290
1291
1292
1293
1294

.sp
.ne 2

. ha

\ f Benacs- node\ f R

.a
. RS 30n

Switch to \fBemacs\fR node from\fBvi\fR node.
. RE

.sp
.ne 2

. nha
\fBvi-insert\fR

.ad

. RS 30n

From \fBvi\fR command node, switch to insert node.

1295 . RE

1297
1298
1299
1300
1301
1302
1303

.sp
.ne 2

. na

\fBvi-overwite\fR

.ad

. RS 30n

From\fBvi\fR command node, switch to overwite node.

1304 . RE

1306
1307
1308
1309
1310
1311
1312

.sp
.ne 2

. na

\fBvi-insert-at-bol\fR

.ad

. RS 30n

From \fBvi\fR command node, nove the cursor to the start of the line and switch
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1313
1314

1316
1317
1318
1319
1320
1321
1322
1323
1324

1326
1327
1328
1329
1330
1331
1332
1333
1334

1336
1337
1338
1339
1340
1341
1342
1343

to insert node.
RE

.sp
.ne 2

.na

\ fBvi - append-at -eol \ f R
ad

. RS 30n

From \fBvi\fR conmmand node,
to append node.

. RE

nmove the cursor to the end of the line and switch

.sp
.ne 2

.na
\ fBvi - append\ f R
.ad

. RS 30n

From \fBvi\fR command node,
i nsert node.
. RE

nove the cursor one position right, and switch to

.sp

.ne 2

. nha

\ fBvi -repl ace-char\fR

.ad

. RS 30n

From \fBvi\fR command node,
next character entered.

repl ace the character under the cursor with the

1344 .RE

1346
1347
1348
1349
1350
1351
1352

.sp
.ne 2

.na

\ f Bvi - f orwar d- change- char\ f R
.ad

. RS 30n

From \fBvi\fR conmand node,

del ete the next character then enter insert node.

1353 . RE

1355
1356
1357
1358
1359
1360
1361

.sp
.ne 2

.na
\ f Bvi - backwar d- change- char\ f R
.ad

. RS 30n
From vi node.

comrand node, delete the preceding character then enter insert

1362 . RE

1364
1365

1366

1367
1368
1369
1370

.sp
.ne 2

na
\ f Bvi - f or war d- change- wor d\ f R
.ad

. RS 30n

From \fBvi\fR command node, delete the next word then enter insert node.

1371 . RE

1373
1374

1375

1376
1377
1378

.sp
.ne 2

na
\ f Bvi - backwar d- change- wor d\ f R
.ad

. RS 30n
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1379
1380

1382
1383
1384
1385
1386
1387
1388
1389

From vi command node, delete the preceding word then enter insert node.
. RE

.sp
.ne 2

. nha

\fBvi -change-rest-of-line\fR
.ad

. RS 30n

From \fBvi\fR command node,
enter insert node.

delete fromthe cursor to the end of the line, then

1390 . RE

1392
1393

1394

1395
1396
1397
1398

.sp
.ne 2

na
\fBvi -change-line\fR
ad

-RS 30n

From \fBvi\fR command node, delete the current line, then enter insert node.

1399 . RE

1401
1402

1403

1404
1405
1406
1407
1408
1409

1411
1412
1413
1414
1415
1416
1417
1418

.sp
.ne 2

na
\ f Bvi - change-to-bol \f R

.ad

. RS 30n

From\fBvi\fR command node, delete all characters between the cursor and the
begi nning of the line, then enter insert node.

. RE

.sp

.ne 2

.ha

\ f Bvi - change-t o-col um\fR
d

.a
. RS 30n

From \fBvi\fR command node, delete the characters fromthe cursor up to the
colum that is specified by the repeat count, then enter insert node.

1419 . RE

1421
1422

1423

1424
1425
1426
1427
1428
1429

1431
1432
1433
1434
1435
1436
1437
1438
1439

.sp
.ne 2

na
\ f Bvi - change-t o- par ent hesi s\ fR

.ad

. RS 30n

Del ete the characters fromthe cursor up to and including the matching
parenthesis, or next close parenthesis, then enter \fBvi\fR insert node.
. RE

.sp

.ne 2

.na

\ f Bvi - f or war d- change-fi nd\ f R

.ad

. RS 30n

From \fBvi\fR command node, delete the characters fromthe cursor up to and
including the follow ng occurence of the next character typed, then enter
insert node.

1440 . RE

1442
1443
1444

.sp
.ne 2
.na
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1445
1446
1447
1448
1449
1450

1452
1453
1454
1455
1456
1457
1458
1459
1460
1461

1463
1464
1465
1466
1467
1468
1469
1470
1471

\ f Bvi - backwar d- change-fi nd\f R

.ad

. RS 30n

Fromvi command node, delete the characters fromthe cursor up to and including
the preceding occurence of the next character typed, then enter insert node.

. RE

.sp
.ne 2

.na

\ f Bvi - f or war d- change-t o\ f R

.ad

. RS 30n

From \fBvi\fR command node, delete the characters fromthe cursor up to, but
not including, the follow ng occurence of the next character typed, then enter
insert node.

.RE

.sp
.ne 2

.na
\ f Bvi - backwar d- change-t o\ f R

.ad

. RS 30n

From \fBvi\fR command node, delete the characters fromthe cursor up to, but
not including, the preceding occurence of the next character typed, then enter
insert node.

1472 . RE

1474
1475
1476
1477
1478
1479
1480
1481

1483
1484

1485

1486
1487
1488
1489
1490

.sp
.ne 2

.na
\fBvi -change-refind\fR
ad

. RS 30n
Repeat the last vi-*-change-find or vi-*-change-to action.
.RE

.sp
.ne 2

na
\fBvi -change-invert-refind\fR

.ad

. RS 30n

Repeat the last vi-*-change-find or vi-*-change-to action, in the opposite
direction.

1491 . RE

1493
1494

1495

1496
1497
1498
1499
1500

1502
1503
1504
1505
1506
1507
1508
1509

.sp
.ne 2

na
\ fBvi -undo\ fR

.ad

. RS 30n

In \fBvi\fR nbde, undo the |ast editing operation.
. RE

.sp
.ne 2

. ha
\ f Bvi - r epeat - change\ f R

.ad

. RS 30n

In \fBvi\fR command node, repeat the |ast command that nodified the |ine.
. RE
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1511 . SS "Default Key Bindings In \fBemacs\fR Mde"

1512 .sp

1513 . LP

1514 The followi ng default key bindings, which can be overriden by the tecla
1515 configuration file, are designed to mimc nost of the bindings of the unix
1516 \fBtcsh shelI\fR shell, when it is in \fBenacs\fR editing node.

1517 .sp

1518 . LP

1519 This is the default editing npde of the tecla library.

1520 . sp

1521 . LP

1522 Under UNI X the termnal driver sets a nunber of special keys for certain

1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533

functions. The tecla library attenpts to use the sane key bindings to naintain
consi stency. The key sequences shown for the followi ng 6 bindings are thus just
exanpl es of what they will probably be set to. If you have used the stty
command to change these keys, then the default bindings should match.

.sp
.ne 2

. ha
\fB\fBPQAfRfR

. al
. RS 6n
user-interrupt

1534 . RE

1536
1537
1538
1539
1540
1541
1542
1543

1545
1546
1547
1548
1549
1550
1551
1552

1554
1555
1556
1557
1558
1559
1560

.sp
.ne 2

. na
\fB\fBMN\\fRfR
.ad

. RS 6n

abort

. RE

.sp
.ne 2

. na
\fB\fB*"Z\fR fR
.ad

. RS 6n

suspend

. RE

.sp

.ne 2

. na
\fB\fB*QfRfR
ad

RS 6n
start-out pUI

1561 . RE

1563
1564
1565
1566
1567
1568
1569
1570

1572
1573
1574
1575
1576

.Sp
.ne 2

. na
\fB\fB*"S\fRfR
.ad

. RS 6n

st op- out put

. RE

.sp
.ne 2

. na
\fFBA\fB"\WFfR fR
.ad
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1577
1578

. RS 6n
l'iteral - next

1579 . RE

1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592

.sp
.LP

The cursor keys are refered to by name, as follows. This is necessary because
different types of terminals generate different key sequences when their cursor
keys are pressed.

.sp

.ne 2

. na
\fBright\fR
.ad

.RS 9n
cursor-right

1593 . RE

1595
1596
1597
1598
1599
1600
1601
1602

1604
1605

1606

1607
1608
1609
1610
1611

1613
1614

1615

1616
1617
1618
1619

.sp
.ne 2

. na
\fBleft\fR
.ad

. RS 9n
cursor-left
. RE

.sp
.ne 2

na
\fBup\fR
.ad

. RS 9n

up- hi story
. RE

.sp
.ne 2

na

\ f Bdown\ f R

. al
.RS 9n
down- hi story

1620 . RE

1622
1623
1624
1625
1626
1627
1628
1629
1630
1631

.sp
.LP
The renui ning bindings don't depend on the termi nal setttings.

.sp
.ne 2
. na
\fB\fB*"RF\fRfR

.a
. RS 21n
cursor-right

1632 . RE

1634
1635
1636
1637
1638
1639
1640
1641

.sp
.ne 2

. ha
\fB\fB*"B\fRfR
.ad

.RS 21n
cursor-|eft

. RE
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1643
1644
1645
1646
1647
1648
1649
1650

1652
1653
1654
1655
1656
1657
1658
1659

1661
1662
1663
1664
1665
1666
1667

.sp
.ne 2

. na
\fg\fBMJ\fFﬂfR

.a
. RS 21n

i nsert-node
. RE

.sp
.ne 2

. na
\fB\fBPAFR TR
.ad

.RS 21n

begi nni ng- of - 1i ne
.RE

.sp
.ne 2

. na
\fB\fB*E\fR fR
.ad

.RS 21n
end-of -1i ne

1668 . RE

1670
1671
1672
1673
1674
1675
1676

.sp
.ne 2

. na
\fB\fBPUWfRfR
.ad

.RS 21n

del ete-1ine

1677 .RE

1679
1680
1681
1682
1683
1684
1685

.sp
.ne 2

. ha
\fB\fBPKVfRfR

. al
.RS 21n
kill-line

1686 . RE

1688
1689
1690
1691
1692
1693
1694

.sp
.ne 2

. nha
\fB\fBMf\fRfR
.ad

. RS 21n

f orwar d-word

1695 . RE

1697
1698
1699
1700
1701
1702
1703

.sp
.ne 2

. na
\fB\fBMb\fR fR
.ad

. RS 21n
backwar d- wor d

1704 . RE

1706
1707
1708

.sp
.ne 2
.na
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1709
1710
1711
1712
1713

1715
1716
1717
1718
1719
1720
1721
1722

1724
1725
1726
1727
1728
1729
1730

\fB\fB*D\f R fR

.ad

.RS 21n

del -char-or-1ist-or-eof
. RE

.Sp
.ne 2

.na
\fB\fBPH\fRfR
.ad

.RS 21n

backwar d- del et e- char
.RE

.sp

.ne 2

. ha
\fFB\fB*?AFR R
.ad

.RS 21n
backwar d- del et e- char

1731 .RE

1733
1734
1735
1736
1737
1738
1739

.sp
.ne 2

. ha
\fB\fBMd\fR fR

.a
.RS 21n
f or war d- del et e- wor d

1740 .RE

1742
1743
1744
1745
1746
1747
1748
1749

1751
1752
1753
1754
1755
1756
1757
1758

1760
1761
1762
1763
1764
1765
1766

.sp
.ne 2

. ha
\fB\fBMAH\fR fR
.ad

. RS 21n

backwar d- del et e- wor d
. RE

.sp
.ne 2

.na
\fB\fBMAA\fRfR
.ad

.RS 21n
backwar d- del et e- word
.RE

.sp
.ne 2

.na
\fB\fBMU\fR R
.ad

. RS 21n
upcase- wor d

1767 . RE

1769
1770
1771
1772
1773
1774

.sp
.ne 2

.na
\fB\fBMI\fRfR
.ad

. RS 21n
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1775
1776

1778
1779
1780
1781
1782
1783
1784

downcase- wor d
.RE

.sp
.ne 2

.nha
\fB\fBMc\fRfR
.ad

.RS 21n
capitalize-word

1785 . RE

1787
1788
1789
1790
1791
1792
1793
1794

1796
1797
1798
1799
1800
1801
1802

.sp
.ne 2

. ha
\fB\fBPRfRfR

. al
.RS 21n
redi spl ay
.RE

.sp
.ne 2

. na
\fB\fB*"L\fR fR
.ad

. RS 21n

cl ear-screen

1803 . RE

1805
1806
1807
1808
1809
1810
1811
1812

1814
1815
1816
1817
1818
1819
1820

.sp
.ne 2

. na
\fB\fB*T\fR fR
.ad

.RS 21n
transpose-chars
. RE

.sp
.ne 2

. na
\fB\fB*@QfR fR
.ad

.RS 21n
set - mar k

1821 . RE

1823
1824
1825
1826
1827
1828
1829
1830

1832
1833
1834
1835
1836
1837
1838
1839

.sp
.ne 2

. ha
\fB\fBX*X\fR fR

.a

. RS 21n

exchange- poi nt - and- mar k
. RE

.sp
.ne 2

.ha
\fB\fB*WfR fR
.ad

.RS 21n
kill-region
.RE
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1841
1842
1843
1844
1845
1846
1847
1848

1850
1851
1852
1853
1854
1855
1856
1857

1859
1860
1861
1862
1863
1864
1865
1866

1868
1869
1870
1871
1872
1873
1874

.sp
.ne 2

. na
\fg\fBMwaF%fR

. al
.RS 21n
copy-region-as-Kill
.RE

.sp
.ne 2

. na
\fB\fB*"WWfR fR
.ad

.RS 21n

yank

.RE

.sp
.ne 2

.na
\fB\fB*P\fRfR
.ad

. RS 21n

up- hi story

. RE

.sp
.ne 2

.na
\fB\fBPMfR fR
.ad

. RS 21n

down- hi story

1875 . RE

1877
1878
1879
1880
1881
1882
1883

.sp
.ne 2

. ha
\fB\fBMp\fRfR
d

. al
.RS 21n
hi st ory- sear ch- backwar d

1884 . RE

1886
1887
1888
1889
1890
1891
1892
1893

1895
1896
1897
1898
1899
1900
1901

.sp
.ne 2

.na
\fB\fBMn\fRfR

.ad

. RS 21n

hi st ory-search-forward
.RE

.sp
.ne 2

.na
\fB\fB"\fRfR
.ad

.RS 21n

conpl et e-word

1902 . RE

1904
1905
1906

.sp
.ne 2
.na
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1907
1908
1909
1910

\fB\fBAX*\fR R
.ad

. RS 21n
expand-fil ename

1911 . RE

1913
1914
1915
1916
1917
1918
1919
1920

1922
1923
1924
1925
1926
1927
1928

.Sp
.ne 2

. na
\fB\fB*X*"F\fR fR
.ad

.RS 21n
read-fromfile
.RE

.sp
.ne 2

. na
\fB\f B*X*RfR fR
.ad

.RS 21n
read-init-files

1929 . RE

1931
1932
1933
1934
1935
1936
1937
1938

1940
1941
1942
1943
1944
1945
1946
1947

1949
1950
1951
1952
1953
1954
1955
1956

1958
1959
1960
1961
1962
1963
1964

.sp
.ne 2

. ha
\fB\fB*"Xg\f R fR
d

. al
.RS 21n
list-glob
.RE

.sp
.ne 2

.nha
\fB\fB*"Xh\fR fR
.ad

. RS 21n
list-history
.RE

.sp
.ne 2

. na
\fB\fBM<\fRfR

.ad

.RS 21n

begi nni ng- of - hi story
.RE

.sp
.ne 2

.na
\fB\fBM>\fRfR
.ad

. RS 21n
end- of - hi story

1965 . RE

1967
1968
1969
1970
1970
1971

.sp

.ne 2

.na
\fB\fBlen\fRf
\fB\fBIN\fR fR
.ad

R

30
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1972
1973

. RS 21n
new i ne

1974 . RE

1976
1977
1978
1979
1979
1980
1981
1982

.sp

.ne 2

. na
\fB\fB\er
\fB\fB\r\
.ad

.RS 21n
new i ne

fR

\ fR
fRfR

1983 . RE

1985
1986
1987
1988
1989
1990
1991
1992

1994
1995
1996
1997
1998
1999
2000
2001

2003
2004
2005
2006
2007
2008
2009
2010

2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036

.sp
.ne 2

.na
\fB\fBMo\fRfR
.ad

. RS 21n
repeat - hi story
. RE

.sp
.ne 2

.na
\fB\fBM " fR fR
.ad

.RS 21n
\fBvi \ f R- nbde
.RE

.sp
.ne 2

.nha

\fB\fBM 0, M1, MOAfRfR
. al

.RS 21n

digit-argunment (see bel ow)
.RE

.sp
.LP
Note that \fBM"\fR is what the TAB key generates, and that \fB*@fR can be
generated not only by pressing the CONTROL key and the @key sinultaneously,
but al so by pressing the CONTROL key and the space bar at the same tine.

.SS "Default Key Bindings in \fBvi\fR Mde"

.sp

.LP

The foll owi ng default key bindings are designed to mimc the \fBvi\fR style of
editing as closely as possible. This neans that very few editing functions are
provided in the initial character input node, editing functions instead being
provi ded by the \fBvi\fR command node. The \fBvi\fR command node is entered
whenever the ESCAPE character is pressed, or whenever a key sequence that
starts with a meta character is entered. In addition to mmcing \fBvi\fR,
\fBlibtecla\fR provides bindings for tab conpletion, wld-card expansion of
file nanes, and historical line recall.

.sp

.LP

To learn howto tell the tecla library to use \fBvi\fR node instead of the
default \fBemacs\fR editing node, see the earlier section entitled The Tecla
Configuration File

.sp

.LP

Under UNI X the term nal
functions.

driver sets a nunber of special keys for certain
The tecla library attenpts to use the same key bindings to naintain
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2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

32

consi stency, binding themboth in input nbde and in command node. The key
sequences shown for the followi ng 6 bindings are thus just exanples of what
they will probably be set to. If you have used the \fBstty\fR command to change
these keys, then the default bindings should natch.

.sp
.ne 2

. na
\fB\fBPQAfRfR

. al
.RS 8n
user-interrupt

2048 . RE

2050
2051
2052
2053
2054
2055
2056
2057

2059
2060
2061
2062
2063
2064
2065
2066

2068
2069
2070
2071
2072
2073
2074
2075

2077
2078
2079
2080
2081
2082
2083
2084

2086
2087
2088
2089
2090
2091
2092
2093

2095
2096
2097
2098
2099
2100
2101

.sp
.ne 2

. na
\fB\fBMN\\fRfR
.ad

.RS 8n

abort

. RE

.sp
.ne 2

.na
\fB\fB*"Z\fRfR
.ad

. RS 8n

suspend

.RE

.sp
.ne 2

.na
\fB\fBPQfRfR
ad

"RS 8n
start-out pUI
"RE

.sp
.ne 2

. ha
\fB\fB*"S\fRfR

. a
. RS 8n

st op- out put
. RE

.sp
.ne 2

. na
\fFB\fB"\WFfR fR
.ad

.RS 8n
l'iteral - next

. RE

.sp
.ne 2

.nha
\fB\fBMA"QfR R
.ad

.RS 8n
user-interrupt

2102 . RE
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2104 .sp
2105 .ne 2

2106 . na

2107 \fB\fBM M\ \fR fR
2108 . ad

2109 . RS 8n

2110 abort

2111 . RE

2113 .sp
2114 .ne 2

2115 .na

2116 \fB\fBM"Z\f R fR
2117 . ad

2118 . RS 8n

2119 suspend

2120 . RE

2122 .sp

2123 .ne 2

2124 .na

2125 \fB\fBM"Q fR fR
2126 . ad

2127 . RS 8n

2128 start-out put
2129 .RE

2131 .sp

2132 .ne 2

2133 .na

2134 \fB\fBM"S\f R fR
2135 . al

2136 . RS 8n

2137 st op-out put

2138 . RE

2140 .sp

2141 . LP

2142 Note that above, nobst of the bindings are defined twice, once as a raw contro
2143 code like \fB*"CQfR and then a second tine as a META character like \fBMA"CQfR
2144 The former is the binding for \fBvi\fR input node, whereas the latter is the
2145 binding for \fBvi\fR conmand node. Once in command node all key sequences that
2146 the user types that they don't explicitly start with an ESCAPE or a META key
2147 have their first key secretly converted to a META character before the key
2148 sequence is |ooked up in the key binding table. Thus, once in conmand node
2149 when you type the letter i, for exanple, the tecla library actually |ooks up
2150 the binding for \fBMi\fR

2151 .sp

2152 . LP

2153 The cursor keys are refered to by name, as follows. This is necessary because
2154 different types of terminals generate different key sequences when their cursor
2155 keys are pressed

2156 .sp

2157 .ne 2

2158 .na

2159 \fB\fBright\fRfR

2160 . ad

2161 . RS 9n

2162 cursor-right

2163 . RE

2165 .sp

2166 .ne 2

2167 .na

2168 \fB\fBleft\fRfR
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2169 . ad

2170 . RS 9n
2171 cursor-left
2172 . RE

2174 .sp

2175 .ne 2

2176 .na

2177 \fB\fBup\fRfR
2178 . ad

2179 . RS 9n

2180 up-history
2181 . RE

2183 .sp
2184 .ne 2

2185 .na

2186 \fB\fBdown\fR fR
2187 . ad

2188 . RS 9n

2189 down- hi story
2190 . RE

2192 .sp

2193 . LP

2194 The cursor keys normal |y generate a key sequence that start with an ESCAPE
2195 character, so beware that using the arrow keys will put you into command node
2196 (if you aren’t already in command node)

2197 .sp

2198 . LP

2199 The following are the term nal -i ndependent key bindings for \fBvi\fR input
2200 node

2201 .sp

2202 .ne 2

2203 .na

2204 \fB\fB"D\fR fR

2205 . a

2206 . RS 8n

2207 |ist-or-eof

2208 . RE

2210 .sp

2211 .ne 2

2212 .na

2213 \fB\fB*G fR fR
2214 . ad

2215 . RS 8n

2216 list-glob

2217 .RE

2219 .sp

2220 .ne 2

2221 .na

2222 \fB\fB*H\fR fR

2223 . ad

2224 . RS 8n

2225 backwar d- del et e- char
2226 . RE

2228 .sp

2229 .ne 2

2230 .na

2231 \fB\fB"\fRfR
2232 . ad

2233 . RS 8n

2234 conpl et e-word

34
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2235

2237
2238
2239
2240
2240
2241
2242
2243

. RE

.sp

.ne 2

. na
\fB\fB\er
\fB\fB\r\
.ad

.RS 8n
new i ne

fR

fR
R fR

\
f

2244 . RE

2246
2247
2248
2249
2249
2250
2251
2252
2253

2255
2256
2257
2258
2259
2260
2261
2262

2264
2265
2266
2267
2268
2269
2270

.sp

.ne 2

. na
\fB\fBlen\fR fR
\fB\fBIn\fRfR
.ad

.RS 8n

new i ne

. RE

.sp
.ne 2

. na
\fB\fB*"L\fR fR
.ad

. RS 8n

cl ear-screen

. RE

.sp
.ne 2

.na
\fB\fBPMfRfR
.ad

. RS 8n

down- hi story

2271 .RE

2273
2274
2275
2276
2277
2278
2279
2280

2282
2283
2284
2285
2286
2287
2288
2289

2291
2292
2293
2294
2295
2296
2297

.sp
.ne 2

. ha
\fB\fB*P\fRfR

. al
.RS 8n
up- hi story
.RE

.sp
.ne 2

. na
\fB\fBPRfR fR
.ad

. RS 8n

redi spl ay
.RE

.sp

.ne 2

. na
\fB\fBAUWFR R
.ad

. RS 8n
backward-kill-1ine

2298 . RE
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2300
2301
2302
2303
2304
2305
2306
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.sp
.ne 2

. na
\fB\fB*WfR fR

.ad

.RS 8n

backwar d- del et e- word

2307 . RE

2309
2310
2311
2312
2313
2314
2315
2316

2318
2319
2320
2321
2322
2323
2324

.sp
.ne 2

.na
\fB\fBAX*\fR R
.ad

. RS 8n
expand-fil ename
. RE

.sp
.ne 2

.na
\fB\fB*X'"F\fRfR
.ad

.RS 8n
read-fromfile

2325 . RE

2327
2328
2329
2330
2331
2332
2333

.sp
.ne 2

. ha
\fB\fB*X*RfR fR

.a
.RS 8n
read-init-files

2334 . RE

2336
2337
2338
2339
2340
2341
2342
2343

2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363

.sp
.ne 2

. ha
\fB\fB*?2AfR R

.ad

. RS 8n

backwar d- del et e- char
. RE

.sp

.LP

The followi ng are the key bindings that are defined in \fBvi\fR command node,
this being specified by themall starting with a META character. As nentioned
above, once in command node the initial meta character is optional. For

exanpl e, you might enter command node by typi ng ESCAPE, and then press 'H
twice to nove the cursor two positions to the left. Both 'H characters get
quietly converted to \fBMh\fR before being conpared to the key binding table,
the first one because ESCAPE fol |l owed by a character is always converted to the
equi val ent META character, and the second because command node was al ready
active.

.sp

.ne 2

.ha
\fB\fBM\\fR fR

.ad

.RS 21n

cursor-right (META-space)
.RE
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2365
2366
2367
2368
2369
2370
2371
2372

2374
2375
2376
2377
2378
2379
2380
2381

2383
2384
2385
2386
2387
2388
2389
2390

2392
2393
2394
2395
2396
2397
2398
2399

2401
2402
2403
2404
2405
2406
2407
2408

2410
2411
2412
2413
2414
2415
2416

.sp
.ne 2

. na
\fg:\fBM-ﬂS\fR\fR

.a
. RS 21n
end-of -l i ne
. RE

.sp
.ne 2

.na
\fB\fBM*\fR R
.ad

. RS 21n
expand-fil ename
.RE

.Sp
.ne 2

.na
\fB\fBM+\fR R
.ad

. RS 21n
down- hi story

. RE

.sp
.ne 2

.na
\fB\fBM-\fRfR
.ad

.RS 21n

up- hi story

. RE

.sp
.ne 2

. ha
\fB\fBM<\fR fR

. al
.RS 21n

begi nni ng- of - hi story
.RE

.sp
.ne 2

.na
\fB\fBM>\fRfR
.ad

.RS 21n

end- of - hi story

2417 . RE

2419
2420
2421
2422
2423
2424
2425
2426

2428
2429
2430

.sp
.ne 2

.na
\fB\fBMMfR R
.ad

.RS 21n

begi nni ng-of -1i ne
.RE

.sp
.ne 2
.na
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2431
2432
2433
2434

\fB\fBM\fRfR
.ad

. RS 21n
repeat - fi nd- char

2435 . RE

2437
2438
2439
2440
2441
2442
2443
2444

2446
2447
2448
2449
2450
2451
2452
2453

2455
2456
2457
2458
2459
2460
2461

.Sp
.ne 2

.na
\fB\fBM,\fRfR
.ad

.RS 21n
i nvert-refind-char
.RE

.sp
.ne 2

.nha
\fB\fBM|\fRfR
.ad

.RS 21n

got o- col um

.RE

.sp

.ne 2

.na
\fB\fBM~\fR fR

. al
.RS 21n
change- case

2462 . RE

2464
2465
2466
2467
2468
2469
2470
2471

2473
2474
2475
2476
2477
2478
2479
2480

2482
2483
2484
2485
2486
2487
2488

.sp
.ne 2

.nha
\fB\fBM.\fRfR
.ad

. RS 21n

Vi - r epeat - change
.RE

.sp
.ne 2

.na
\fB\fBMAfR R
.ad

. RS 21n
find-parenthesis
.RE

.sp
.ne 2

.na
\fB\fBMa\fRfR
.ad

. RS 21n

vi - append

2489 . RE

2491
2492
2493
2494
2495
2496

.Sp
.ne 2

.na
\fB\fBMAfRfR
.ad

. RS 21n
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2497 vi - append- at - eo
2498 . RE

2500 .sp

2501 .ne 2

2502 .na

2503 \fB\fBMb\fR fR
2504 . ad

2505 . RS 21n

2506 backwar d- wor d
2507 . RE

2509 .sp

2510 .ne 2

2511 .na

2512 \fB\fBMB\fRfR
2513 . al

2514 . RS 21n

2515 backwar d- wor d
2516 . RE

2518 .sp

2519 .ne 2

2520 .na

2521 \fB\fBMQfRfR

2522 . ad

2523 . RS 21n

2524 vi -change-rest-of-line
2525 . RE

2527 .sp

2528 .ne 2

2529 .na

2530 \fB\fBM chb\fR fR

2531 . ad

2532 . RS 21n

2533 vi - backwar d- change- wor d
2534 . RE

2536 .sp
2537 .ne 2

2538 .na

2539 \fB\fBM cB\f R fR

2540 . ad

2541 . RS 21n

2542 vi - backwar d- change- wor d
2543 . RE

2545 . sp

2546 .ne 2

2547 .na

2548 \fB\fBM cc\fR fR
2549 . a

2550 . RS 21n

2551 vi - change-1ine
2552 . RE

2554 .sp

2555 .ne 2

2556 . na

2557 \fB\fBM ce\fR fR

2558 . ad

2559 . RS 21n

2560 vi - f orwar d- change- wor d
2561 . RE
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2563
2564
2565
2566
2567
2568
2569
2570

2572
2573
2574
2575
2576
2577
2578
2579

2581
2582
2583
2584
2585
2586
2587

.sp
.ne 2

. na

\fB\fBMcE\fR fR

.ad

. RS 21n

vi - f or war d- change- wor d
. RE

.sp
.ne 2

. na
\fB\fBMcwW fR fR

.ad

. RS 21n

vi - f or war d- change- wor d
. RE

.sp
.ne 2

.na
\fB\fBMCcWTRfR

.ad

. RS 21n

vi - f or war d- change- wor d

2588 . RE

2590
2591
2592
2593
2594
2595
2596

.sp
.ne 2

.na
\fB\fBMcRfRfR

.ad

.RS 21n

vi - backwar d- change-fi nd

2597 . RE

2599
2600
2601
2602
2603
2604
2605

.sp
.ne 2

. ha
\fB\fBMcf\fRfR

. al
.RS 21n
vi - f or war d- change-fi nd

2606 . RE

2608
2609
2610
2611
2612
2613
2614

.sp
.ne 2

.na
\fB\fBMcT\fR fR

.ad

. RS 21n

vi - backwar d- change-to

2615 . RE

2617
2618
2619
2620
2621
2622
2623

.sp
.ne 2

.na
\fB\fBMct\fRfR

.ad

. RS 21n

vi - f or war d- change-t o

2624 . RE

2626
2627
2628

.sp
.ne 2
.na
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2629
2630
2631
2632

\fB\fBMc;\fRfR
.ad

. RS 21n

vi - change-refind

2633 . RE

2635
2636
2637
2638
2639
2640
2641

.Sp
.ne 2

.na
\fB\fBMc,\fRfR

.ad

. RS 21n

vi - change-invert-refind

2642 . RE

2644
2645
2646
2647
2648
2649
2650

.sp
.ne 2

.na
\fB\fBMch\fRfR

.ad

.RS 21n

Vi - backwar d- change- char

2651 . RE

2653
2654
2655
2656
2657
2658
2659

.sp
.ne 2

. ha
\fB\fBMC"H\fRfR

. al
.RS 21n
vi - backwar d- change- char

2660 . RE

2662
2663
2664
2665
2666
2667
2668

.sp
.ne 2

.nha
\fB\fBM c "\ fRfR

.ad

. RS 21n

vi - backwar d- change- char

2669 . RE

2671
2672
2673
2674
2675
2676
2677

.sp
.ne 2

. na
\fB\fBMcl\fRfR

.ad

.RS 21n

vi - f or war d- change- char

2678 . RE

2680
2681
2682
2683
2684
2685
2686

.sp
.ne 2

.na
\fB\fBMc\\fRfR

.ad

. RS 21n

vi - f orwar d- change- char ( META- c- space)

2687 . RE

2689
2690
2691
2692
2693
2694

.sp
.ne 2

.na
\fB\fBMcM\fRfR
.ad

. RS 21n
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2695

vi - change-t o- bol

2696 . RE

2698
2699
2700
2701
2702
2703
2704

.sp
.ne 2

.nha
\fB\fBMcO\fR fR
.ad

.RS 21n

vi - change-t o- bol

2705 . RE

2707
2708
2709
2710
2711
2712
2713

.sp
.ne 2

.na
\fB\fBMc$\fRfR

.ad

. RS 21n

vi - change-rest-of-1line

2714 . RE

2716
2717
2718
2719
2720
2721
2722

.sp
.ne 2

.na
\fB\fBMc|\fRfR
ad

_RS 21n
vi - change-t o-col um

2723 . RE

2725
2726
2727
2728
2729
2730
2731

.sp
.ne 2

.na
\fB\fBMcUfRfR

.ad

. RS 21n

vi - change-t o- parent hesi s

2732 .RE

2734
2735
2736
2737
2738
2739
2740

.sp
.ne 2

. na
\fB\f BMdh\fR f R
.ad

.RS 21n

backwar d- del et e- char

2741 . RE

2743
2744
2745
2746
2747
2748
2749

.sp
.ne 2

. ha
\fB\fBMd*"H\fRfR

. al
.RS 21n
backwar d- del et e- char

2750 . RE

2752
2753
2754
2755
2756
2757
2758
2759

.sp
.ne 2

. nha
\fB\fBMd"?\ fR fR
.ad

.RS 21n

backwar d- del et e- char
. RE
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2761 .sp

2762 .ne 2

2763 .na

2764 \fB\fBMdI\fR fR
2765 . ad

2766 . RS 21n

2767 forward-del ete-char
2768 . RE

2770 .sp

2771 .ne 2

2772 .na

2773 \fB\fBMd\fRfR
2774 . ad

2775 . RS 21n

2776 forward-del ete-char (META-d-space)

2777 .RE

2779 .sp
2780 .ne 2

2781 .na

2782 \fB\fBM dd\fR fR
2783 . ad

2784 . RS 21n

2785 del ete-line

2786 . RE

2788 .sp

2789 .ne 2

2790 .na

2791 \fB\fBM db\fR fR
2792 . ad

2793 . RS 21n

2794 backwar d- del et e-word
2795 . RE

2797 .sp

2798 .ne 2

2799 .na

2800 \fB\fBMdB\fR fR
2801 . ad

2802 . RS 21n

2803 backwar d- del et e-word
2804 . RE

2806 .sp

2807 .ne 2

2808 . na

2809 \fB\fBMde\fR fR
2810 . ad

2811 . RS 21n

2812 forward-del et e-word
2813 . RE

2815 .sp

2816 .ne 2

2817 .na

2818 \fB\fBMdE\fR fR
2819 . ad

2820 . RS 21n

2821 forward-del ete-word
2822 . RE

2824 .sp
2825 .ne 2
2826 .na
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2827 \fB\fBMdw f R fR
2828 . ad

2829 . RS 21n

2830 forward-del ete-word
2831 . RE

2833 .sp

2834 ne 2

2835

2836 \fB\fBMdV\YfR\fR
2837 . ad

2838 . RS 21n

2839 f or war d- del et e- wor d
2840 . RE

2842 .sp

2843 ne 2

2844

2845 \fB\fBMdF\fR\fR
2846 . ad

2847 . RS 21n

2848 backwar d-del ete-find
2849 . RE

2851 .sp

2852 ne 2

2853

2854 \fB\fBMdf\fR\fR
2855

2856 .RS 21n

2857 forward-del ete-find
2858 . RE

2860 .sp

2861 ne 2

2862
ﬂ%B\f&fBMdﬂfoR
2864 . ad

2865 . RS 21n

2866 backward-del ete-to
2867 . RE

2869 .sp

2870 .ne 2

2871 .na

2872 \fB\fBMdt\fR fR
2873 . ad

2874 . RS 21n

2875 forward-del ete-to
2876 . RE

2878 .sp

2879 ne 2

2880

2881 \fB\fBMd \fRfR
2882 . ad

2883 .RS 21n

2884 del ete-refind
2885 . RE

2887 .sp

2888 ne 2

2889

2890 \fB\fBMd \fRfR
2891 . ad

2892 . RS 21n

44
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2893 del ete-invert-refind 2959 .sp
2894 . RE 2960 .ne 2
2961 .na
2896 .sp 2962 \fB\fBME\fR fR
2897 ne 2 2963 . ad
2898 2964 . RS 21n
2899\fB\fBMd"\fR\fR 2965 forward-word
2900 . ad 2966 . RE
2901 . RS 21n
2902 backward-kill-Iine 2968 .sp
2903 . RE 2969 .ne 2
2970 .na
2905 .sp 2971 \fB\fBMf\fRfR
2906 ne 2 2972 . ad
2907 2973 . RS 21n
2908 \fB\fBMdO\fR\fR 2974 forward-find-char
2909 . ad 2975 . RE
2910 .RS 21n
2911 backward-kill-Iine 2977 .sp
2912 . RE 2978 .ne 2
2979 .na
2914 .sp 2980 \fB\fBM F\fRfR
2915 .ne 2 2981 . ad
2916 .na 2982 . RS 21n
2917 \fB\fBMd$\fR fR 2983 backwar d- fi nd- char
2918 . ad 2984 . RE
2919 . RS 21n
2920 kill-1line 2986 .sp
2921 . RE 2987 .ne 2
2988 . na
2923 .sp 2989 \fB\fBM-\fRfR
2924 ne 2 2990 . ad
2925 2991 . RS 21n
2926\fB\fBMD\fR\fR 2992 up-history
2927 . ad 2993 . RE
2928 . RS 21n
2929 kill-line 2995 .sp
2930 . RE 2996 .ne 2
2997 .na
2932 .sp 2998 \fB\fBMh\fR fR
2933 ne 2 2999 . ad
2934 3000 . RS 21n
2935\fB\fBMd|\fR\fR 3001 cursor-|eft
2936 . ad 3002 . RE
2937 . RS 21n
2938 del et e-t 0- col um 3004 .sp
2939 . RE 3005 .ne 2
3006 . na
2941 .sp 3007 \fB\fBMHfRfR
2942 ne 2 3008 . ad
2943 3009 . RS 21n
2944 \fB\fBM dnfRfR 3010 begi nni ng- of - hi story
2945 . ad 3011 . RE
2946 . RS 21n
2947 del ete-to- parent hesis 3013 .sp
2948 . RE 3014 .ne 2
3015 . na
2950 .sp 3016 \fB\fBMi\fRfR
2951 ne 2 3017 . ad
2952 3018 . RS 21n
2953\fB\fBMe\fR\fR 3019 vi-insert
2954 . ad 3020 . RE
2955 . RS 21n
2956 f or war d- wor d 3022 .sp
2957 . RE 3023 .ne 2
3024 .na
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3025 \fB\fBMI\fRfR 3091 history-re-search-forward
3026 . ad 3092 . RE
3027 . RS 21n
3028 vi-insert-at-bol 3094 .sp
3029 . RE 3095 .ne 2
3096 .na
3031 .sp 3097 \fB\fBMNfR fR
3032 .ne 2 3098 . ad
3033 .na 3099 . RS 21n
3034 \fB\fBMj\fRfR 3100 history-re-search-backward
3035 . ad 3101 . RE
3036 . RS 21n
3037 down- hi story 3103 .sp
3038 . RE 3104 .ne 2
3105 . na
3040 .sp 3106 \fB\fBMp\fR fR
3041 .ne 2 3107 . ad
3042 .na 3108 . RS 21n
3043 \fB\fBMJI\fR fR 3109 append- yank
3044 . ad 3110 . RE
3045 . RS 21n
3046 history-search-forward 3112 .sp
3047 .RE 3113 .ne 2
3114 .na
3049 .sp 3115 \fB\fBM P\ fR fR
3050 .ne 2 3116 . ad
3051 .na 3117 . RS 21n
3052 \fB\fBMk\fR fR 3118 yank
3053 . al 3119 . RE
3054 . RS 21n
3055 up-history 3121 .sp
3056 . RE 3122 .ne 2
3123 . na
3058 .sp 3124 \fB\fBMr\fRfR
3059 .ne 2 3125 . ad
3060 . na 3126 . RS 21n
3061 \fB\fBMK\fR fR 3127 vi -repl ace-char
3062 . ad 3128 . RE
3063 . RS 21n
3064 hi story-search-backward 3130 .sp
3065 . RE 3131 .ne 2
3132 .na
3067 .sp 3133 \fB\fBMR fR R
3068 .ne 2 3134 . ad
3069 . na 3135 . RS 21n
3070 \fB\fBMI\fR R 3136 vi-overwite
3071 . ad 3137 .RE
3072 . RS 21n
3073 cursor-right 3139 .sp
3074 . RE 3140 .ne 2
3141 .na
3076 .sp 3142 \fB\fBMs\fRfR
3077 .ne 2 3143 . a
3078 .na 3144 . RS 21n
3079 \fB\fBML\fRfR 3145 vi - f or war d- change- char
3080 . ad 3146 . RE
3081 . RS 21n
3082 end-of -history 3148 .sp
3083 . RE 3149 .ne 2
3150 .na
3085 .sp 3151 \fB\fBMS\fRfR
3086 .ne 2 3152 . ad
3087 .na 3153 . RS 21n
3088 \fB\fBMnN\fRfR 3154 vi-change-Iine
3089 . ad 3155 . RE

3090 . RS 21n
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3157 .sp

3158 ne 2

3159

3160 \fB\fBMt\fR\fR
3161 . ad

3162 . RS 21n

3163 forward-to-char
3164 . RE

3166 .sp

3167 ne 2

3168

3169 \fB\fBMT\fR\fR
3170 . ad

3171 .RS 21n

3172 backwar d-to-char
3173 . RE

3175 .sp
3176 ne 2

3177

3178 \fB\fBMu\fR\fR
3179 . ad

3180 . RS 21n

3181 vi - undo

3182 . RE

3184 .sp

3185 .ne 2

3186 . na

3187 \fB\fBMWfR fR
3188 . ad

3189 . RS 21n

3190 forward-to-word
3191 . RE

3193 .sp

3194 ne 2

3195

3196 \fB\fBMWfR\fR
3197

3198 .RS 21n

3199 forward-to-word
3200 . RE

3202 .sp

3203 ne 2

3204

3205 \fB\fBMx\fR\fR
3206 . ad

3207 . RS 21n

3208 forward-del ete-char
3209 . RE

3211 .sp

3212 ne 2

3213
3ﬂA\fmeAMfRfR
3215 . ad

3216 . RS 21n

3217 backwar d- del et e- char
3218 . RE

3220 .sp
3221 .ne 2
3222 .na
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3223 \fB\fBMyh\fR\fR
3224

3225 RS 21n

3226 backwar d- copy- char
3227 .RE

3229 .sp

3230 .ne 2

3231 .na

3232 \fB\fBMy"HfRfR
3233 . ad

3234 . RS 21n

3235 backwar d- copy- char
3236 . RE

3238 .sp

3239 ne 2

3240

3241 \fB\fBMy"?\fR‘\fR
3242 . ad

3243 . RS 21n

3244 backwar d- copy- char
3245 . RE

3247 .sp

3248 .ne 2

3249 .na

3250 \fB\fBMylI\fRfR
3251 . ad

3252 . RS 21n

3253 forward-copy-char
3254 . RE

3256 .sp

3257 ne 2

3258

3259 \fB\fBMy\\fR\fR

3260 . ad

3261 . RS 21n

3262 forward- copy-char (META-y-space)
3263 . RE

3265 .sp

3266 .ne 2

3267 .na

3268 \fB\fBMye\fRfR
3269 . ad

3270 . RS 21n

3271 forward-copy-word
3272 .RE

3274 .sp

3275 ne 2

3276
%77\f&fBMyEfRfR
3278

3279 RS 21n

3280 f orwar d- copy-wor d
3281 . RE

3283 .sp

3284 ne 2

3285

3286 \fB\fBMy\MfR\fR
3287 . ad

3288 . RS 21n

50
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3289
3290

3292
3293
3294
3295
3296
3297
3298

f or war d- copy-wor d
. RE

.sp
.ne 2

.na
\fB\fBMyWfR fR
.ad

.RS 21n

f or war d- copy- wor d

3299 . RE

3301
3302
3303
3304
3305
3306
3307

.sp
.ne 2

. ha
\fB\fBMyb\fR fR
d

. al
.RS 21n
backwar d- copy- wor d

3308 . RE

3310
3311
3312
3313
3314
3315
3316

.sp
.ne 2

.na
\fB\fBMyB\fR fR
ad

.RS 21n
backwar d- copy- wor d

3317 .RE

3319
3320
3321
3322
3323
3324
3325

.sp
.ne 2

.na
\fB\fBMyf\fRfR
.ad

. RS 21n

f orwar d- copy-find

3326 . RE

3328
3329
3330
3331
3332
3333
3334
3335

3337
3338
3339
3340
3341
3342
3343

. Sp
.ne 2

.na

\fB\fBMYyR\ fRfR

.ad

. RS 21n

backwar d- copy-fi nd

. RE

.sp

.ne 2

.nha

\fB\fBMyt\fRfR
d

.a
. RS 21n
f orward- copy-to

3344 . RE

3346
3347
3348
3349
3350
3351
3352
3353

.sp
.ne 2

.ha
\fB\fBMYyT\fR fR
.ad

.RS 21n

backwar d- copy-to
.RE
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3355
3356
3357
3358
3359
3360
3361
3362

3364
3365
3366
3367
3368
3369
3370
3371

3373
3374
3375
3376
3377
3378
3379
3380

3382
3383
3384
3385
3386
3387
3388
3389

3391
3392
3393
3394
3395
3396
3397
3398

3400
3401
3402
3403
3404
3405
3406
3407

3409
3410
3411
3412
3413
3414
3415
3416

3418
3419
3420

.sp
.ne 2

. na
\fB\fBMy;\fRfR
.ad

. RS 21n
copy-refind

. RE

.sp
.ne 2

.na
\fB\fBMy, \fRfR
ad

RS 21n
copy-invert-refind
. RE

.Sp
.ne 2

.na
\fB\fBMyM"\fRfR
.ad

. RS 21n
copy-t o- bol

. RE

.sp

.ne 2

. na
\fB\fBMyO\fR fR
ad

RS 21n
copy-t o- bol
. RE

.sp
.ne 2

. ha
\fB\fBMy$\fRfR
d

. al
.RS 21n
copy-rest-of-line
.RE

.sp
.ne 2

. na
\fB\fBMyy\fRfR
ad

_RS 21n
copy-1line
. RE

.sp
.ne 2

.na
\fB\fBMY\fR fR
.ad

.RS 21n
copy-1line

.RE

.sp
.ne 2
.na
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3421 \fB\fBMy|\fRfR 3487 up-history
3422 . ad 3488 . RE
3423 . RS 21n
3424 copy-to-col um 3490 .sp
3425 . RE 3491 .ne 2
3492 .na
3427 .sp 3493 \fB\fBM"R fR fR
3428 .ne 2 3494 . ad
3429 .na 3495 . RS 21n
3430 \fB\fBMy®nfR fR 3496 redisplay
3431 . ad 3497 . RE
3432 . RS 21n
3433 copy-to-parenthesis 3499 .sp
3434 . RE 3500 .ne 2
3501 . na
3436 .sp 3502 \fB\fBM"D\fR fR
3437 .ne 2 3503 . al
3438 .na 3504 . RS 21n
3439 \fB\fBM"E\fR fR 3505 |ist-or-eof
3440 . ad 3506 . RE
3441 . RS 21n
3442 enacs- node 3508 .sp
3443 . RE 3509 .ne 2
3510 .na
3445 .sp 3511 \fB\fBM I\ fRfR
3446 .ne 2 3512 . ad
3447 .na 3513 . RS 21n
3448 \fB\fBM"H\fR fR 3514 conpl et e-word
3449 . al 3515 . RE
3450 . RS 21n
3451 cursor-left 3517 .sp
3452 . RE 3518 .ne 2
3519 .na
3454 .sp 3520 \fB\fBM\r\fRfR
3455 .ne 2 3521 . ad
3456 . na 3522 . RS 21n
3457 \fB\fBM*"?\fR fR 3523 newl i ne
3458 . ad 3524 . RE
3459 . RS 21n
3460 cursor-1left 3526 .sp
3461 . RE 3527 .ne 2
3528 .na
3463 .sp 3529 \fB\fBM\en\fRfR
3464 .ne 2 3529 \fB\fBM\n\fR fR
3465 . na 3530 . ad
3466 \fB\fBM"L\fRfR 3531 . RS 21n
3467 . ad 3532 new ine
3468 . RS 21n 3533 . RE
3469 cl ear-screen
3470 . RE 3535 .sp
3536 .ne 2
3472 .sp 3537 .na
3473 .ne 2 3538 \fB\fBMAX"R fR fR
3474 .na 3539 . ad
3475 \fB\fBM "N fR fR 3540 . RS 21n
3476 . ad 3541 read-init-files
3477 . RS 21n 3542 . RE
3478 down- hi story
3479 . RE 3544 .sp
3545 .ne 2
3481 .sp 3546 . na
3482 .ne 2 3547 \fB\fBMAXh\fR fR
3483 .na 3548 . ad
3484 \fB\fBM"P\fR fR 3549 . RS 21n
3485 . ad 3550 list-history
3486 . RS 21n 3551 . RE




new usr/src/ man/ man5/tecl a. 5

3553
3554
3555
3556
3557
3558
3559
3560

3562
3563
3564
3565
3566
3567
3568
3569
3570
3571
3572
3573
3574
3575
3576
3577
3578
3579
3580
3581
3582
3583
3584
3585
3586
3587

3588

3589

3590
3591

3593

3594
3595

3596
3597 i
3598

3599

3600
3601

3603
3604

3605
3606
3607
3608
3609
3610
3611

3612
3613 .i
3614

3615

3616

3617

.sp
.ne 2

.na

\fB\fBM O, M1,
.ad

. RS 21n

di gi t-argunent (see bel ow)
.RE

MO fR R

.sp

.LP

Note that \fB"\fR is what the TAB key generates.

. SS "Entering Repeat Counts"

.sp

.LP

Many of the key binding functions described previously, take an optional count,
typed in before the target key sequence. This is interpreted as a repeat count
by nmpst bindings. A notable exception is the goto-colum binding, which
interprets the count as a colum nunber.

.sp

.LP

By default you can specify this count argunent by pressing the META key while
typing in the numeric count. This relies on the digit-argunent action being
bound to ' META-0’', 'META-1' etc. Once any one of these bindings has been
activated, you can optionally take your finger off the META key to type in the
rest of the nunber, since every nuneric digit thereafter is treated as part of
the nunber, unless it is preceded by the literal -next binding. As soon as a
non-digit, or literal digit key is pressed the repeat count is terminated and
either causes the just typed character to be added to the line that nany tines,
or causes the next key binding function to be given that argunent.

.sp

.LP

For exanple, in \fBenacs\fR node, typing:

.sp

Lin 42

Capitalizes the next 4 words.
.sp

.LP

In \fBvi\fR command node the nmeta nodifier is autonatically added to all
characters typed in, so to enter a count in \fBvi\fR conmand-node, just
involves typing in the nunber, just as it does in the \fBvi\fR editor itself.
So for exanple, in vi comand node, typing:

55
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3619
3620
3621
3622
3623
3624
3625
3626
3627
3628
3629
3630
3631
3632
3633
3634
3635
3636

56

.sp
. LP

noves the cursor four words to the right, then deletes two characters.

.sp

.LP

You can also bind digit-argunent to other key sequences. If these end in a
nuneric digit, that digit gets appended to the current repeat count. If it
doesn’t end in a nunmeric digit, a new repeat count is started with a value of
zero, and can be conpleted by typing in the nunber, after letting go of the key
which triggered the digit-argunment action.

. SH FI LES

.sp

.ne 2

. nha
\fB\fB/usr/lib/libtecla.so\fRfR
.ad

.RS 27n

The tecla library

3637 . RE

3639
3640
3641
3642
3643
3644
3645
3646

3648
3649
3650
3651
3652
3653
3654
3655

3657

3658
3659

3660

3661

3663
3664

3665
3666
3667
3668
3669
3670
3671

3673
3674
3675
3676
3677
3678

.sp
.ne 2

. na
\fB\fB/usr/include/libtecla.n\fRfR
.ad

.RS 27n

The tecla header file

. RE

.sp
.ne 2

. na

\fB\fB~/.teclarc\fRfR

.ad

.RS 27n

The personal tecla custonization file
. RE

. SH ATTRI BUTES

See \fBattributes\fR(5) for descriptions of the follow ng attributes:

| I
ATTRI BUTE TYPE ATTRI BUTE VALUE

Tnterface Stability Evol vi ng
.TE

. SH SEE ALSO

.sp

. LP

\fBvi\fR(1), \fBcpl _conplete_word\fR(3TECLA), \fBef_expand_file\fR(3TECLA),
\fBgl _get_|ine\fR(3TECLA), \fBgl _i o_npde\fR(3TECLA), \fBlibtecla\fR(3LIB),
\ f Bpca_l ookup_file\fR(3TECLA), \fBattributes\fR(5)
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R R R R

1'\" te

2 .\" Copyright (c) 2007 Sun Mcrosystenms, Inc. Al Rights Reserved.

3 .\" The contents of this file are subject to the terms of the Cornmon Devel opnent
4 .\" You can obtain a copy of the license at usr/src/ OPENSOCLARI S. LI CENSE or http:
5 .\" Wen distributing Covered Code, include this CDDL HEADER in each file and In
6 .TH POLL 7D "Sep 10, 2013"

6 .TH POLL 7D "Mar 28, 2007"

7 . SH NAME

8 poll \- driver for fast poll on many file descriptors

9 . SH SYNOPSI S

10 . LP

11 . nf

12 \f B#i ncl ude <sys/devpol|.h>

13 int fd = open("/dev/poll", O RDWR);

= wite(int fd, struct pollfd buf[], int bufsize);
ctl(int fd, DP_POLL, struct dvpoll* arg);
ctl(int fd, DP_I SPOLLED, struct pollfd* pfd);\fR

15 int n i
16 int n
17 . fi

14 ssize_t n
=i
=i

1o
(o]

19 . SH PARAMETERS
20 .sp
21 .ne 2

. na

23 \fB\fIfd\fR\fR

24 . ad

25 .RS 12n

26 Open file descriptor that refers to the \fB/dev/poll\fR driver.
.RE

29 .sp
30 .ne 2

. na
32 \fB\fIpath\fR\fR
33 . ad

. RS 12n
35 \fB/dev/pol I\fR
.RE

38 .sp
39 .ne 2

.na

41 \fB\flbuf\fR\fR

42 . ad

43 . RS 12n

44 Array of \fBpollfd\fR structures.
. RE

47 .sp
48 .ne 2

.na

50 \fB\flbufsize\fR\fR

51 .ad

52 .RS 12n

53 Size of \flbuf\fR in bytes.
. RE

56 .sp
57 .ne 2

.na
59 \fB\flarg\fR \fR
.ad
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61
62

. RS 12n
Pointer to \fBpollcall\fR structure.

63 .RE

125
126

.sp
.ne 2

. ha
\fB\fIpfdifR\fR
d

. al
.RS 12n

Pointer to \fBpoll fd\fR structure.
.RE

. SH DESCRI PTI ON

.RS 2

The \fB/dev/pol I\fR device, associated driver and correspondi ng nanpages nay be
renmoved in a future Solaris release. For simlar functionality in the event
ports framework, see \fBport_create\fR(3C).

. RE

.sp

.LP

The \fB/dev/poll\fR driver is a special driver that enables you to nonitor
nultiple sets of polled file descriptors. By using the \fB/dev/poll\fR
driver, you can efficiently poll |arge nunbers of file descriptors. Access to

the \fB/dev/polI\fR driver is provided through \fBopen\fR(2), \fBwite\fR(2),
and \fBioctl(2)\fR systemcalls.
.sp
.LP
Witing an array of \fBpollfd\fR struct to the \fB/dev/poll\fR driver has the
effect of adding these file descriptors to the nonitored \fBpoll\fR file
descriptor set represented by the \fIfd\fR To nonitor nultiple file
descriptor sets, open the \fB/dev/poll\fR driver multiple times. Each \fBfd\fR
corresponds to one set. For each \fBpollfd\fR struct entry (defined in
\fBsys/poll.h\fR):
.sp
.in +2
. nf
struct pollfd {

int fd;

short events;

short revents;
1
i
.in -2
.sp
.LP
The \fBfd\fR field specifies the file descriptor being polled. The
\fBevents\fR field indicates the interested \fBpolI\fR \fBevents\fR on the file
descriptor. If a \fBpollfd\fR array contains multiple \fBpol | fd\fR entries with
the same \fBfd\fR field, the "events" field in each \fBpol|fd\fR entry is

OR ed. A special \fBPOLLREMOVE\fR event in the \fBevents\fR field of the
\fBpol | fd\fR structure renmoves the \fBfd\fR fromthe nonitored set. The
\fBrevents\fR field is not used. Wite returns the nunber of bytes witten
successfully or \fB-1\fR when wite fails.

.sp

.LP
The \fBDP_POLL\fR ioctl is used to retrieve returned \fBpoll\fR \fBevents\fR
occured on the polled file descriptors in the nonitored set represented by

\fIfd\fR \flarg\fR\flis\fR\fla\fR pointer to the devpoll structures which
are defined as foll ows:

.sp
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127
128
129
130
131
132

133 .
134 .

136 .
137 .

138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192

. nf

struct dvpoll {
struct pollfd* dp_fds;
int dp_nfds;
int dp_tineout;

13

fi

in-2

sp

LP

The \fBdp_fds\fR points to a buffer that holds an array of returned
\fBpol I fd\fR structures. The \fBdp_nfds\fR field specifies the size of the
buffer in terms of the nunmber of \fBpollfd\fR entries it contains. The

\fBdp_nfds\fR field al so i ndi cates the maxi mum nunber of file descriptors from
whi ch poll information can be obtained. If there is no interested \fBevents\fR
on any of the polled file descriptors, the \fBDP_POLL\fR ioctl call will wait
\fBdp_tineout\fR m|liseconds before returning. If \fBdp_tinmeout\fRis

\fBO\fR, the ioctl call returns imediately. If \fBdp_tinmeout\fRis \fB-1\fR
the call blocks until an interested \fBpoll\fR \fBevents\fR is available or the
call is interrupted. Upon return, if the ioctl call has failed, \fB-1\fR is
returned. The menory content pointed by \fBdp_fds\fR is not nodified. A return
value \fBO\fR neans the ioctl is timed out. In this case, the nenory content
pointed by \fBdp_fds\fRis not nodified. If the call is successful, it returns
the nunber of valid \fBpollfd\fR entries in the array pointed by \fBdp_fds\fR
the contents of the rest of the buffer is undefined. For each valid

\fBpoll fd\fR entry, the \fBfd\fR field indicates the file desciptor on which
the polled \fBevents\fR happened. The \fBevents\fR field is the user specified
\fBpol I\fR \fBevents\fR The \fBrevents\fR field contains the \fBevents\fR
occurred. \fB-1\fRis returned if the call fails.

.sp
. LP
\fBDP_I SPOLLED\fR i octl allows you to query if a file descriptor is already in
the nonitored set represented by \fBfd\fR The \fBfd\fR field of the
\fBpol I fd\fR structure indicates the file descriptor of interest. The
\fBDP_I SPOLLED\fR ioctl returns \fBI\fRif the file descriptor is in the set.
The \fBevents\fR field contains \fBO\fR The \fBrevents\fR field contains the
currently polled \fBevents\fR The ioctl returns \fBO\fRif the file
descriptor is not in the set. The \fBpollfd\fR structure pointed by \flpfd\fR
is not nodified. The ioctl returns a \fB-1\fRif the call fails.
. SH EXAMPLES
.sp
.LP
The foll owi ng exanpl e shows how \fB/dev/poll\fR may be used.
.sp
.in +2
. nf
{
i+
* open the driver
*
if ((WMfd = open("/dev/poll", ORDWR)) < 0) {
exit(-1);
}
pol I fd = (struct pollfd* )malloc(sizeof(struct pollfd) * MAXBUF);
if (pollfd == NULL) {
cl ose(w d);
exit(-1);

}

/*

* initialize buffer

*/

for (i =0; i < MAXBUF;, i++) {
pol I fd[i].fd = fds[i];
pol I fd[i].events = POLLIN;

new usr/src/ man/ man7d/ pol | . 7d

193 pol I fd[i].revents = 0;

194

195 if (wite(wfd, &pollfd[0], sizeof(struct pollfd) * MAXBUF) !=
196 si zeof (struct pollfd) * MAXBUF) {
197 perror(“failed to wite all pollfds");
198 close (wWd);

199 free(pollfd);

200 exit(-1);

201 }

202 /*

203 * read fromthe devpoll driver

204 */

205 dopol | . dp_tinmeout = -1;

206 dopol | . dp_nfds = MAXBUF;

207 dopol | . dp_fds = pollfd;

208 result = ioctl(wd, DP_POLL, &dopoll);

209 if (result < 0)

210 perror("/dev/poll ioctl DP_POLL failed");
211 close (wd);

212 free(pollfd);

213 exit(-1);

214

215 for (i =0; i <result; i++) {

216 read(dopol I .dp_fds[i1].fd, rbuf, STRLEN);
217 }

218 ...

219 }

220 . fi

221 .in -2

223 .sp

224 . LP

225 The following exanple is part of a test program which shows how
226 \fBDP_I SPOLLED()\fR i octl may be used.

227 .sp

228 .in +2

229 . nf

230 {

231

233 | oopcnt = 0;

234 while (loopcnt < | TERATION) {

235 rn = random();

236 rn % RANGE;

237 if (wite(fds[rn], TESTSTRING strlen(TESTSTRING) !=
238 strl en( TESTSTRING ) {
239 perror("wite to fifo failed.");
240 close (wfd);

241 free(pollfd);

242 error = 1,

243 goto out1l;

244 }

245 dpfd.fd = fds[rn];

246 dpfd. events = 0;

247 dpfd.revents = 0;

248 result = ioctl(wfd, DP_|I SPOLLED, &dpfd);
249 if (result < 0)

250 perror("/dev/poll ioctl DP_ISPOLLED failed");
251 printf("errno = %\ en", errno);
251 printf("errno = %\ n", errno);
252 close (wfd);

253 free(pollfd);

254 error = 1,

255 goto out1l;

256 }

257 if (result I'=1) {
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258
258
259
260
261
262
263
264
265
266
266
267
268
269
270
271
272
273
274
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290

292
293

295
296
297
298

299
300
301
302
303
304

306
307

| SPOLLED returned incorrect result:

| SPOLLED returned incorrect result: 9%.\n",

goto out1;

}

if (dpfd.fd I:fd:;[r
printf("DP_I
printf("DP_I

d.fd, fds[rn]);

if (dpfd.revents
printf("
printf("

= POLLIN) {

)|

| SPOLLED returned unexpected revents %l\ n",
dpfd.revents);

close (wfd);
free(pollf
error = 1;
goto out1l;

}
1f (read(dpfd.fd, rbuf, strlen(TESTSTRING) !=
strl en( TESTSTRI NG )
perror (" read fromfifo failed");
close (w
free(pollfd)
error = 1;
goto out1l;

| oopcnt ++;

i
.in -2

. SH ERRCRS

.sp
.ne 2

na
\fB\f BEACCES\ f R \ f R

.ad

.RS 11n
A process does not have permission to access the content cached in
\fB/ dev/pol I\fR

.RE

.sp
.ne 2

308 . na

309
310
311
312

\fB\fBEINTRfR \fR

.ad

. RS 11n

A signal was caught during the execution of the \fBioctI\fR(2) function.

313 .RE

315
316

.sp
.ne 2

317 .na

318
319
320

\fB\f BEFAULT\fR \fR
.ad
.RS 11n

%l.\en",

{
OLLED returned wong fd %, expect %\ en",
OLLED returned wong fd %, expect %\ n",

SPOLLED returned unexpected revents %\ en",

new usr/src/ man/ man7d/ pol | . 7d

321
322

The request argunment requires a data transfer to or froma buffer pointed to by
\flarg\fR, but \flarg\fR points to an illegal address.

323 . RE

325
326

.sp
.ne 2

327 .na

328
329
330
331
332
333
334

\fB\f BEI N\VAL\fR \ f R

.ad

.RS 11n

The request or \flarg\fR parameter is not valid for this device, or field of

the dvpoll struct pointed by \flarg\fRis not valid (for exanple, when using

wite/pwite dp_nfds is greater than {OPEN_ I\/AX} or when using the DPPOLL ioctl
dp_nfds is greater than or equal to {OPEN_MAX}

335 . RE

337
338

.sp
.ne 2

339 .na

340
341
342
343
344
345
346

\fB\fBENXIOfR \fR

.ad

.RS 11n

The \fBO NONBLOCK\fR flag is set, the named file is a FIFO the \fBO WRONLY\fR
flag is set, and no process has the file open for reading; or the naned file is
a character special or block special file and the device associated with this
special file does not exist.

347 .RE

349
350
351
352
353

355
356
357
358
359
360
361
362
363
364

366
367
368
369

. SH ATTRI BUTES

.sp

.LP

See \fBattributes\fR(5) for a description of the follow ng attributes:

.sp

.sp
. TS
box;

(|

(I

ATTRI BUTE TYPE ATTRI BUTE VALUE
Architecture SPARC, x86
Interface Stability Obsol ete
MT- Level Saf e

. TE

. SH SEE ALSO
.sp

.LP
\fBopen\fR(2), \fBpoll\fR(2), \fBwite\fR(2), \fBattributes\fR(5)

370 . SH NOTES

371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386

.sp

.LP

The \fB/dev/polI\fR APl is particularly beneficial to applications that poll a
| arge nunber of file descriptors repeatedly. Applications will exhibit the
best performance gain if the polled file descriptor list rarely change.

.sp

.LP

When using the \fB/dev/polI\fR driver, you should renmove a closed file
descriptor froma nonitored poll set. Failure to do so nay result in a

\ f BPOLLNVAL\ f R \ f Brevents\fR being returned for the closed file descriptor.
Wien a file descriptor is closed but not renoved fromthe nonitored set, and is
reused in subsequent open of a different device, you will be polling the device
associated with the reused file descriptor. In a nultithreaded application,
careful coordination anong threads doing close and \fBDP_POLL\fR 1 octl is
recommended for consistent results.

.sp
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387
388
389
390
391
392
393
394
395
396
397
398
399
400

.LP
The \fB/dev/pol I\fR driver caches a list of polled file descriptors, which are
specific to a process. Therefore, the \fB/dev/poll\fR file descriptor of a
process will be inherited by its child process, just like any other file
descriptors. But the child process will have very limted access through this
inherited \fB/dev/pollI\fR file descriptor. Any attenpt to wite or do ioctl by
the child process will result in an \fBEACCES\fR error. The child process
shoul d close the inherited \fB/dev/poll\fR file descriptor and open its own if
desired.

.sp

.LP

The \fB/dev/poll\
\fB/dev/pol I\fR fi
the \fBrevents\fR

fR driver does not yet support polling. Polling on a
le descriptor will result in \fBPOLLERRfR being returned in
field of \fBpollfd\fR structure.
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©CONOOOUTAWNE

"\ te

.\" Copyright (c) 2004, Sun M crosystens, Inc.

.\" The contents of this file are subject to the terns of the Common Devel opnent
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.\" When distributing Covered Code, include this CDDL HEADER in each file and in
. TH TSALARM 7D "Sep 10, 2013"

. TH TSALARM 7D "Mar 16, 2004"

. SH NAME

tsal arm\- Al arm device driver
. SH SYNOPSI S

.LP

. nf
tsal ar m@: ct |
Cfi

. SH DESCRI PTI ON

.sp

.LP

The \fBtsalarmfR driver is a Milti-threaded, |oadable non- STREAMS pseudo
driver that manages ALOM al arns. The \fBtsalarmfR driver provides an interface
through which alarmrelays can be controlled on SUNW Netra-240 and

SUNW Net r a- 440 pl at f orns.

. SH HARDWARE | NTERFACE

.sp

.LP

The al arm hardware differs depending on platform The Netra 240 and 440
platforms features four dry contact alarmrel ays which are controlled by
ALOM You can set each alarmto "on" or "off" by using ioctl interfaces

provi ded fromthe host The four alarns are |abeled as “critical," "ngjor,
"mnor," and "user." The user alarmis set by a user application depending on
systemcondition. LED's in front of the box provide a visual indication of the
four alarns. The nunber of alarnms and their neanings/|abels nmay vary across

pl atf orns.
. SH | OCTLS
.sp
.LP

The interface provided by the \fBtsalarmifR driver conprises ioctls that enable
applications to manipulate the alarm nodule. The alarm nodule is accessed via
two device nodes: i) \fB/dev/lomfR and \fB/dev/tsalarmctl\fR

.sp

.LP

The following ioctls are supported by
\fB/dev/tsalarmctl\fR devices:

.sp

.ne 2

the \fB/dev/Iom fR and

. na
\f B\ f BTSI OCALCTL - Turn an alarmon or off.\fRfR
.ad

.sp .6

.RS 4n

The argunment is a pointer to the \fBts_aldata_t/lomaldata_t\fR structure. This
structure is described below. \fBalarmno menber\fR is an integer which
specifies the alarmto which the command is to be applied. The

\fBalarm state/state\fR structure nenber indicates the state to which the alarm
shoul d be set (where O == off). An error (\fBEINVAL\fR) is returned if either
an invalid alarmno or invalid alarmstate is provided.

. RE

.sp
.ne 2
.na
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\ f B\ f BTSI OCALSTATE - Get the state of the alarms.\fRfR
ad

.sp .6

.RS 4n

The argunent is a pointer to the \fBts_aldata_t/lomaldata_t\fR structure. This
structure is described below. \fBalarmno menber\fR is an integer which
indicates the alarmto which the command will be applied. The

\fBal arm state\fR nenber holds the alarnis current state and is filled in by
the driver. A zero indicates that the alarmis off. An error (\fBEINVAL\fR) is
returned if an invalid alarmno is provided. The structures and definitions for
the values are defined bel ow

. RE

.sp
.LP

Al ar m val ues:

.sp

in 42

. nf

The following old style values are defined in <lomio.h>

#defi ne ALARM NUM O 0 /* nunmber of zero’th alarm?*/
#defi ne ALARM_NUM 1 1 /* nunber of first alarm*/
#defi ne ALARM_NUM 2 2 /* nunber of second alarm*/
#defi ne ALARM_NUM 3 3 /* nunber of third alarm*/
Al arm val ues defined in <lomio. h>
#def i ne ALARM OFF 0O /* Turn off alarm*/
#def i ne ALARM ON 1 /* Turn on alarm*/
i
.in -2
sp
LP
Alarm Data Structure:
.sp
.in +2
nf
This structure is defined in <lomio.h>
typedef struct {
int alarmno; /* alarmto apply command to */
int alarmstate; /* state of alarm (0 == off)
} ts_aldata_t;
fi
in-2
sp
LP

Use the following LOMinterfaces to get and set the alarms. These definitions

are included in <lomio. h>
.sp

.in +2

. nf

#defi ne ALARM CRI Tl CAL 0 /* nunber of critical alarm*/

#defi ne ALARM MAJOR 1 /* nunber of major alarm?*/
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127 #defi ne ALARM_M NOR 2 /* nunber of mnor alarm*/
129 #def i ne ALARM USER
130 . fi

131 .in -2

3 /* nunber of user alarm */

133 .sp

134 . LP

135 The following alarmdata structure is provided in <lom.io.h>
136 .sp

137 .in +2

138 . nf

139 typedef struct {

141 int alarmno;
143 int state;

145 } lomaldata_t
146 . fi
147 .in -2

149 . SH ERRORS

150 . sp

151 . LP

152 An \fBopen()\fR will fail if
153 .sp

154 .ne 2

155 .na

156 \f BENXIOfR

157 . ad

158 . RS 9n

159 The driver is not installed in the system
160 . RE

162 .sp
163 . LP

164 An \fBioctl ()\fRw Il fail if:

165 .sp

166 .ne 2

167 .na

168 \f BEFAULT\fR

169 . ad

170 . RS 10n

171 There was a hardware failure during the specified operation
172 .RE

174 .sp
175 .ne 2

176 .na

177 \fBEI NVAL\ f R

178 . ad

179 . RS 10n

180 The al arm nunber specified is not valid or an invalid value was supplied
181 . RE

183 .sp
184 .ne 2

185 .na

186 \fBENXIOfR

187 . ad

188 . RS 10n

189 The driver is not installed in the systemor the nonitor callback routine could
190 not be schedul ed

191 . RE
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193 . SH EXAMPLES

194 .sp

195 .in +2

196 . nf

197 How to set an alarm

199 #i ncl ude <sys/unistd. h>
200 #include <fcntl. h>
201 #i ncl ude <stdio. h>
202 #i ncl ude <l om.io. h>

204 #define LOM DEVI CE "/dev/ | onf

206 int

207 mai n()

208 {

209 lomaldata_t Ild

210 int fd = open(LOM DEVI CE, O RDWR);

212 if (fd == -1) {

213 printf("Error opening device: %\en", LOV DEVI CE)
213 printf("Error opening device: %\n", LOM DEVICE)
214 exit (1);

215 }

217 I1d.alarmno = ALARM CRI Tl CAL; /* Set the critical alarm=*/
218 Il1d.state = ALARM O\ /* Set the alarm*/

220 if (ioctl(fd, LOM OCALCTL, (char *)&Ild) != 0)

221 printf("Setting alarmfailed");

222 el se

223 printf("A armset successfully");
225 close(fd);

227 }
228 . fi
229 .in -2

231 . SH FILES

232 .sp

233 .ne 2

234 .na

235 \fB\fB/dev/lomfRfR
236 . ad

237 .sp .6

238 . RS 4n

239 LOM devi ce.

240 . RE

242 .sp

243 .ne 2

244 . na

245 \fB\fB/dev/tsalarmctlI\fRfR
246 . ad

247 .sp .6

248 . RS 4n

249 Al arm control device

250 . RE

252 .sp

253 .ne 2

254 . na

255 \fB\fB/ pl atform pl atform kernel /drv/sparcv9/tsalarmfRfR
256 . ad

257 .sp .6
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258
259

. RS 4n
Devi ce driver nodul e.

260 . RE

262
263
264
265
266
267
268
269

.sp
.ne 2

.na

\fB\f B/ pl at f or mf SUNW Net r a- 240/ kernel / drv/tsal arm conf\f R fR
.ad

.sp .6

.RS 4n
Driver configuration file.

270 . RE

272
273
274
275
276

278
279
280
281
282
283
284
285

. SH ATTRI BUTES

.sp

.LP

See \fBattributes\fR(5) for descriptions of the follow ng attributes:

.sp

.sp
. TS

box;

c| c

.

ATTRI BUTE TYPE ATTRI BUTE VALUE

Architecture SPARC

286 . TE

288
289
290
291
292
293
294

. SH SEE ALSO

.sp
. LP

\fBattributes\fR(5)
.sp

.LP
\fIWiting Device Drivers\fR
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.\" Copyright (c) 2007, Sun Mcrosystens, Inc. Al Rights Reserved

.\" The contents of this file are subject to the terns of the Common Devel opnent
.\" You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE or http:
.\" Wen distributing Covered Code, include this CDDL HEADER in each file and in
. TH UGEN 7D "Sep 10, 2013"

. TH UGEN 7D "Dec 3, 2008"

. SH NAME

ugen \- USB generic driver

. SH SYNOPSI S

. LP

. nf
\ f BNode Nane@nit-address\fR
fi

.LP
. nf
\ f B#i ncl ude <sys/usb/clients/ugen/usb_ugen. h>\fR
fi

. SH DESCRI PTI ON
.sp

. LP

\fBugen\fR is a generic USBA (Solaris USB Architecture) conpliant client
character driver that presents USB devices to applications through a standard
\ fBopen\fR(2), \fBclose\fR(2), \fBread\fR(2), \fBwmite\fR(2),
\fBaioread\fR(3C), \fBaiowite\fR(3C) Unix interface. Uninterpreted raw data
are transfered to and fromthe device via file descriptors created for each USB
endpoint. Status is obtained by reading file descriptors created for endpoint
and full device status.

.sp

. LP

\ f Bugen\f R supports control, bulk, isochronous and interrupt (in and out)
transfers. \fBlibusb\fR(3LIB) uses \fBugen\fR to access devices that do not
contain drivers (such as digital caneras and PDAs). Refer to

\f B/ usr/sfw share/doc/|ibusb/libusb.txt\fR for details.

. SH BI NDI NG

.sp

.LP

In general, no explicit binding of the \fBugen\fR driver is necessary because
\fBusb_m d\fR(7D) is the default driver for devices wthout a class or vendor
uni que driver. \fBusb_m d\fR(7D) creates the sane |ogical device nanmes as
\fBugen\fR, but only if no child interfaces are explicitly bound to \fBugen\fR
If it is necessary to bind \fBugen\fR explicitly to a device or interface, the
followi ng section explains the necessary steps.

.sp

. LP

\fBugen\fR can bind to a device with one or nore interfaces in its entirety, or
to a single interface of that device. The binding type depends on information
that is passed to \fBadd_drv\fR(1M or \fBupdate_drv\fR(1M.

.sp

.LP

An \fBadd_drv\fR(1M comand binds \fBugen\fR to a list of device types it is
to control. \fBupdate_drv\fR(1M adds an additional device type to the list of
devi ce types being managed by the driver.

.sp

.LP

Nanmes used to bind drivers can be found in \fB/var/adm nessages\fR Wen a
device is on-lined after hot insertion, and no driver is found, there will be
an entry contai ni ng:

.sp
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118 i

120
121
122
123
124
125
126

.in +2

. nf

USB 2.0 device (usb<vid>, <pid>)...
fi

.in -2

.sp

.LP

where vid is the USB vendor identifier in hex and pid is the product
identifier in hex supplied by the device descriptor \fBusb_dev_descr\fR(9S).
.sp

.LP

When using ugen for the first tine, you nust add the driver utilizing
\fBadd_drv\fR(1M, using a conmand of the follow ng form

. nf
Assunming that the vid is 472 and pid is bObO:

add_drv -n -m’* <device perns> <owner> <group>’
-i ""usb472,b0b0"’ ugen
fi

Gin -2

.sp

.LP

If the command fails with:

.sp

.in +2

. nf

(ugen) already in use as a driver or alias.
i

.in -2

.sp

.LP

\& ..add the device using \fBupdate_drv\fR(1M:
sp

in +2

. nf
update_drv -a -m’* <device perns> <owner> <group>’
_-i 7 "usb472,b0b0"" ugen

.in -2

.sp
.LP
This binds \fBugen\fR to the entire device.
.sp
.LP
If ugen only binds to one interface of the device, use the foll ow ng
driver_alias instead of usb<vid>, <pid>:
.sp
Lin +2
. nf
ushi f <vi d>, <pi d>. confi g<cfg val ue>. <i nterface nunber>

fi

n-2

.sp
.LP
where cfg value is the value of bConfigurationValue in the configuration
descriptor (\fBusb_cfg_descr\fR(9S)). For exanple "usbif1234, 4567.configl.0."
.sp

.LP

Note that you can use update_drv to also

renmove bindings. Please see
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127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143

145
146
147
148
149
150
151
152
153
154

156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192

\ f Bupdate_drv\fR(1M for nore information.
.sp
.LP
After a successful add_drv or update_drv, renpve the device and reinsert. Check
with the \fBprtconf\fR(1M -D option to determine if \fBugen\fR is successfully
bound to the device and the nodes created in /dev/usb/<vid>. <pid> (see bel ow).
.sp
.LP
An exanpl e showi ng how to bind a child device representing interface 0 of
configuration 1 of a conposite device follows:
.sp
Lin +2
. nf
update_drv -a -m’* 0666 root sys’
-i ""usbif472, bOb0. configl. 0" ugen
i
.in -2

.sp
.LP

Note that you can conpletely uninstall the \fBugen\fR driver and delete it from
the system by doi ng:

.sp

Lin 42

. nf

pkgr m SUNWigen
fi

.in -2

.sp
. LP

Any \ f Bpkgadd\ f R of SUNWigen after the \fBpkgrm fR reactivates any pre-existing
ugen driver device-bi ndi ngs.

.sp

.LP

Any pre-existing ugen driver device-bindings are preserved across operating
syst em upgr ades.

. SH LOG CAL DEVI CE NAME FORMAT

.sp

.LP

For each device or child device it manages, \fBugen\fR creates one |ogical
device nane for device-wi de status and one | ogical device nanme for endpoint O.
\fBugen\fR al so creates |ogical device names for all other endpoints within the
devi ce node’s binding scope (interface or device), plus |ogical device nanmes
for their status.

.sp

.LP

If separate \fBugen\fR instances control different interfaces of the sanme

devi ce, the device-wi de status and endpoi nt |ogical device nanmes created for
each instance will share access to the sane source or endpoint pipes. For
exanple, a device with two interfaces, each operated by their own \fBugen\fR
instance, will show \fBendpointO\fR as \fBifOcntrlIO\fR to the first interface,
and will showit as \fBiflcntrlO\fR to the second interface. Both of these

| ogi cal device names share \fBendpointO\fR Likewi se for the same device,

\ f Bugen\f R nakes the device-w de status available as \fBifOdevstat\fR to the
first interface and as \fBifldevstat\fR to the second interface.

\fBi fOdevstat\fR and \fBi fldevstat\fR both return the sanme data.

.sp

.LP

Any \fBugen\fR | ogi cal device name can be held open by only one user at a tineg,
regardl ess of whether the\fB O EXCL\fR flag passed to \fBopen\fR(2). Wen a
single pipe or data source is shared by multiple |ogical device names, such as
if[O,1]cntrl0 or if[0, 1] devstat above, nore than one |ogical device nanme
sharing the pipe or data source can be open at a time. However, only one user
may access the shared pipe or data source at a tine, regardl ess of the |ogical
devi ce nane used for access.
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193
194
195
196
197
198
199
200
201

203
204

206

208
209

213
214
215
216

220
221

223

225
226
227
228

232
233

235
236
237
238
239

241

243
244

246
247
248

250
251
252
253
254

258

.sp
.LP

Wien \fBugen\fR is bound to an entire device, the follow ng | ogical device
names are created (each on a single line). \fINNfR represents the instance
nunber of the device type.

.sp

Lin 42

. nf
Endpoint O (default endpoint):

/ dev/ usb/ <vi d>. <pi d>/ <N>/ cntrl 0
/ dev/ usb/ <vi d>. <pi d>/ <N>/ cnt r| Ost at

For exanpl e:

/ dev/ usb/ 472. bOb0/ 0/ cntrl 0
/ dev/ usb/ 472. bOb0/ 0/ cnt r | Ost at

Configuration index 1, Endpoints > 0, alternate O:

/ dev/ usb/ <vi d>. <pi d>/ <N>/i f <i nter f ace#>
<i n| out| cntrl ><endpoi nt #>
/ dev/ usb/ <vi d>. <pi d>/ <N>/i f <i nt er f ace#>
<i n| out | cntrl ><endpoi nt #>st at

For exanpl e:

/ dev/usb/ 472. bOb0/ 0/ i f 0i n1
/ dev/ usb/ 472. bOb0/ 0/ i f Oi nlst at

Configuration index 1, Endpoints > 0, alternate > O:

/ dev/ usb/ <vi d>. <pi d>/ <N>/ i f <i nter f ace#>.
<al t ernat e><i n| out | cntr| ><endpoi nt #>
/ dev/ usb/ <vi d>. <pi d>/ <N>/i f <i nt erf ace#>.
<al ternat e<i n| out | cntr| ><endpoi nt #>st at

For exanpl e:

/ dev/ usb/ 472. bOb0/ 0/ i f 0. 1i n3
/ dev/ usb/ 472. b0b0/ 0/ i f 0. 1i n3st at

Configuration index> 1, Endpoints > 0, alternate O:
/ dev/ usb/ <vi d>. <pi d>/ <N>/ cf g<val ue>i f <i nt er f ace#>
<i n]out|cntrl ><endpoi nt #>
/ dev/ usb/ <vi d>. <pi d>/ <N>/ cf g<val ue>i f <i nt er f ace#>
<i n| out| cntrl ><endpoi nt #>st at

For exanpl e:

/ dev/ usb/ 472. bOb0/ 0/ cf g2i f Oi n1
/ dev/ usb/ 472. bOb0/ 0/ cf g2i f 0i nlst at

Note that the configuration value fromthe configuration
descriptor indexed by the configuration index is used in
the node nane and not the configuration index itself.

Configuration index> 1, Endpoints > 0, alternate > O:
/ dev/ usb/ <vi d>. <pi d>/ <N>/ cf g<val ue>i f <i nt er f ace#>.
<al ternate<in|out|cntrl ><endpoi nt #>
/ dev/ usb/ <vi d>. <pi d>/ <N>/ cf g<val ue>i f <i nt er f ace#>.
<al ternate<in|out|cntrl><endpoi nt #>st at

For exanpl e:

/ dev/ usb/ 472. bOb0/ 0/ cf g2i f 0. 1i n1
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259
261
263
265

267
268

269 .i

271
272
273
274
275
276
277
278

280
281

285
286

288
289

291
292
293
294

296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324

/ dev/ usb/ 472. bOb0/ 0/ cf g2i f 0. 1i nlst at
Devi ce status:
/ dev/ usb/ <vi d>. <pi d>/ <N>/ devst at
For exanpl e:
/ dev/ usb/ 472. bOb0/ 0/ devst at
i
n -2
.sp
.LP
Wien \fBugen\fR is bound to a single device interface, the follow ng I ogical
devi ce nodes are created:
.sp
Lin 42
. nf
Endpoint O (default endpoint):

/ dev/ usb/ <vi d>. <pi d>/ <N>/ i f <i nterface#>cntr| 0
/ dev/ usb/ <vi d>. <pi d>/ <N>/i f <i nt er f ace#>cntr| Ost at

For exanpl e:

/ dev/ usb/ 472. bOb0/ 0/ i fOcntrl 0
/ dev/ usb/ 472. bOb0/ 0/ i f Ocnt r| Ost at

Devi ce status:
/ dev/ usb/ <vi d>. <pi d>/ <N>/ i f <i nt er f ace#>devst at

For exanpl e:
/ dev/ usb/ 472. bOb0/ 0/ i f Odevst at
Cfi
.in -2
.sp
.LP

The format for all other |ogical device names is identical to the format used
when \fBugen\fR is bound to the entire device.

.sp

.LP

Openi ng the endpoint of a different configuration or different alternate
interface will cause an inplicit change of configuration or a switch to an
alternate interface. A configuration change is prohibited when any non-zero
endpoi nt devi ce nodes are open. An alternate interface switch is prohibited if
any endpoint in the sane interface is open.

. SH HOT- PLUGGE NG

.sp

. LP

A device nmay be hot-renpved at any tinme. Follow ng hot-renoval, the device
status changes to USB_DEV_STAT_DI SCONNECTED, the status of open endpoints
change to USB_LC_STAT_DI SCONNECTED upon their access, and all subsequent
transfer requests fail. Endpoints are reactivated by first reinserting the
devi ce and then closing and reopening all endpoints that were open when the
devi ce was di sconnect ed.

. SH CPR ( CHECKPO NT/ RESUVE)

.sp

.LP

CPR (Checkpoi nt/Resune) nay be initiated at any time and is treated simlarly
to a hot-renoval. Upon successful suspend and resune, all subsequent transfer
requests fail as an indication to the application to reinitialize. Applications
shoul d cl ose and reopen all endpoints to reinstate them Al endpoint and
devi ce status on Resune (before close and reopen) is USB_LC STAT_SUSPENDED. A
system suspend will fail while \fBugen\fR is performng a transfer.
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325 . SH DEVI CE PONER MANAGEMENT

326 .sp

327 . LP

328 Devices which support renpote wakeup can be power managed when they have no open
329 | ogical device nodes. \Wen an application opens the first |ogical device node
330 of a device, that application should assume that a reinitialization of device
331 state is required.

332 . SH DEVI CE STATUS MANAGEMENT

333 .sp

334 . LP

335 Applications can nonitor device status changes by reading the device status
336 fromthe device status |ogical nane. Wen opened w thout O NONBLOCK and

337 O_NDELAY, all reads fromthat file descriptor (with the exception of the the
338 intial read that follows the open) block until a device status change occurs.
339 Calls to read will always return imediately if opened with \fBO NONBLOCK\fR or
340 \f BO_NDELAY\f R. Nonbl ocking calls to read which have no data to return, return
341 no error and zero bytes read.

342 .sp

343 . LP

344 Device statuses are:

345 .sp

346 .ne 2

347 .na

348 \ f BUSB_DEV_STAT_ONLI NE\ f R

349 . al

350 . RS 29n

351 Device is avail able.

352 .RE

354 .sp

355 .ne 2

356 .na

357 \ f BUSB_DEV_STAT_DI SCONNECTED\ f R

358 . ad

359 . RS 29n

360 Device has been di sconnected.

361 . RE

363 .sp

364 .ne 2

365 . na

366 \fBUSB_DEV_STAT_RESUMED\ f R

367 .ad

368 . RS 29n

369 Device has been resunmed, however, endpoints which were open on suspend have not
370 yet been closed and reopened.

371 . RE

373 .sp

374 .ne 2

375 .na

376 \f BUSB_DEV_STAT_UNAVAI LABLE\ f R

377 . al

378 . RS 29n

379 Device has been reconnected, however, endpoints which were open on di sconnect
380 have not yet been closed and reopened.

381 . RE

383 .sp

384 . LP

385 The follow ng code reads the device status device |ogical nane:

386 .sp

387 .in +2

388 . nf

389 int fd;

390 int status;
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392 if ((fd = open("/dev/usb/472.b0b0/0/devstat",

393 O RDONLY)) < 0) {
394 /* handle error */
395 }

__unchanged_portion_onitted_
460 data_xfered = wite(epl_data_fd, request, sizeof (request));

462 /* An error occured during the data transfer. */
463 if (data_xfered != sizeof (request)) {

465 /* Read status file descriptor for details on failure. */
466 if (read(epl_stat_fd, (int *)&status, sizeof (status)) !=
467 sizeof (status)) {

468 status = USB_LC_STAT_UNSPECI FI ED_ERR;

469 }

471 /* Take appropriate action. */

472 switch (status)

473 case USB_LC STAT_STALL:

474 printf ("Endpoint stalled.\en");

475 br eak;

476 case ...

477

478 1

480 }

481 . fi

482 .in -2

484 . SH CONTROL TRANSFERS

485 . sp

486 . LP

487 The control endpoint is typically used to set up the device and to query device
488 status or configuration.

489 .sp

490 . LP

491 Applications requiring 1/0 on a control endpoint should open the corresponding
492 | ogi cal device nane and use regular UNIX I/ O systemcalls. For exanple:

493 \fBread\fR(2), \fBwmite\fR(2), \fBaioread\fR(3C) and \fBaiowite\fR(3C).

494 \fBpol I\fR(2) is not supported on control endpoints.

495 . sp

496 .LP

497 A control endpoint nust be opened with \fBO RDWR fR since it is bidirectional.
498 It cannot be opened with \fBO NONBLOCK\fR or \fBO NDELAY\fR

499 .sp

500 . LP

501 For exanpl e:

502 .sp

503 .in +2

504 . nf

505 fd = open("/dev/usb/472. b0b0/0/cntrl 0", O RDWR);

507 . fi
508 .in -2

510 .sp

511 .in +2

512 . nf

513 fdstat = open("/dev/usb/472. b0b0/0/cntrlOstat”, O RDONLY);
514 . fi

515 .in -2

517 .sp
518 .LP
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519
520
521
522
523
524
525
526
527
528

529 .i

530
531
532
533
534
535
536
537
538
539
540
541
542

544

547
548

550
551
552

554
555
556
557
558

560
561
562
563
564

565 .i

567
568
569
570
571
572
573
574
575
576
577
578
579
580

582
583
584

Control endpoints can be read and witten. A \fBread\fR operation receives data
\fBfromfR the device and a \fBwmite\fR operation sends data \fBto\fR the

devi ce.

.sp

.LP

To performa control-IN transfer, performa \fBwmite\fR(2) of USB setup data
(see section 9.3 of the \fIUSB 1.1\fR or \f12.0\fR specifications) followed by
a \fBlread\fR(z) on the same control endpoint to fetch the desired data. For
exanpl e:

. nf

void init_cntrl_req(
uchar_t *req, uchar_t brmRequest Type, uchar_t bRequest,
ushort_t wWal ue, ushort_t w ndex, ushort_t wLength) ({

req[ 0] = bnRequest Type;
req[ 1] = bRequest;
req[2] = OxFF & wval ue;
req[3] = OxFF & (wal ue >> 8);
req[ 4] = OxFF & w ndex;
req[5] = OxFF & (W ndex >> 8);
req[ 6] = OxFF & wLengt h;
req[7] = OxFF & (wLength >> 8);
}
uchar _t dev_descr_req[8];
usb_dev_descr_t descr;
init_cntrl_req(dev_descr_req,
USB_DEV_REQ DEV_TO HOST, USB_REQ GET_DESCR
USB_DESCR TYPE_SETUP_DEV, 0, sizeof (descr));
count = wite(fd, dev_descr_req, sizeof (dev_descr_req));
if (count != sizeof (dev_descr_req)) {
/* do some error recovery */
}
count = read(fd, &descr, sizeof (descr));
if (count != sizeof (descr)) {
/* do sone error recovery */
}
i
n-2
.sp
.LP

The application can issue any nunber of reads to read data received on a
control endpoint. \fBugen\fR successfully conpletes all reads, returning the
nunber of bytes transferred. Zero is returned when there is no data to
transfer.

.sp

.LP
If the \fBread\fR\fBwmite\fR fails and returns \fB-1\fR, you can access the
endpoi nt’ s status device |ogical nane for precise error infornation:
.sp
Lin 42
. nf
int status;

count = read(fdstat, &status, sizeof (status));
if (count == sizeof (status))
switch (status) {

8
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585
586
587
588
589
590
591
592
593
594

595 .
596 .

598 .

599
600
601
602
603
604
605
606
607
608
609

611
612

614
615
616
617

619
620
621
622
623
624
625
626
627
628
629
630
631
632
633

634 .
635 .i
636 .

637
638

640
641

643

645
646

648
649
650

case USB_LC_STAT_SUSPENDED:
case USB_LC_STAT_DI SCONNECTED:
7* close all endpoints */

break;
defaul t:
br eak;
}
) }
fi
in-2
sp
LP
Refer to the ERRORS section for all possi bl e error val ues.
-Sp
.LP

To performa control -OUT transfer, send in a single transfer, the USB setup
data foll owed by any acconpanying data bytes.
.sp
Lin +2
. nf
/* 1st 8 bytes of wbuf are setup */
init_cntrl_req(wbuf,

/* Data bytes begin at byte 8 of wbuf. */
bcopy(data, &wf[8], sizeof (data));

/* Send it all in a single transfer. */
count = wite(fd, wbuf, sizeof (wbuf));
i
.in -2
.sp

.LP
A\fBwite\fR(2) returns the nunber of bytes (both setup and data) actually
transferred, (whether or not the \fBmite\fR is conpletely successful),

provided that some data is actually transferred. Wien no data is transferred,

\fBwite\fR(2) returns \fB-1\fR Applications can read the corresponding
endpoint status to retrieve detailed error information. Note that it is an
error to specify a size different than:

.sp

.LP

(nunber of data bytes + nunber of setup bytes).

.sp

.LP

Here is a nore extensive exanple which gets all descriptors of a device
configuration. For sake of brevity, uninteresting parts are omitted.

#i ncl ude <sys/usb/usba. h>
#i ncl ude <sys/usb/clients/ugen/ usb_ugen. h>

uchar _t *config_cl oud;
uchar _t *curr_descr;

uchar _t *bytes;

int curr_descr_len;
int curr_descr type

usb_cfg_descr_t cfg_descr;
usbh_i f _descr _t if_descr;
ush_ep_descr_t ep_descr;
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652 /* See 9.13 of USB 2.0 spec for ordering. */

653 static char *pipetypes[] = {

654 "Control", "Isochronous", "Bulk", "Interrupt"”

655 }s

657 /*

658 * Setup to send a request to read just the config descriptor. The
659 * size of the whole cloud, containing all cfg, interface, endpoint,
660 * class and vendor-specific descriptors, will be returned as part of
661 * the config descriptor.

662 *

663 init_cntrl_req(&setup_data, USB_DEV_REQ DEV_TO HOST, USB_REQ GET_DESCR,
664 USB_DESCR_TYPE_SETUP_CFG 0, USB_CFG DESCR Sl ZE);
666 /*

667 * Wite setup data. USB device will prepare to return the whole
668 * config cloud as a response to this. We will read this separately.
669 */

670 count = wite(ctrl_fd, &etup_data, sizeof (setup_data));

671 if (count != sizeof (setup_data))

672 /* Error recovery. */

673 } else {

674 count = read(ctrl_fd, &cfg_descr, USB_CFG DESCR Sl ZE);

675 if (count != USB_CFG _DESCR Sl ZE)

676 /* Error recovery. */

677 }

678 }

680 /* USB data is little endian. */

681 bytes = (uchar_t *)(&cfg_descr.wlotal Length);

682 total Length = bytes[0] + (bytes[1l] << 8);

684 /*

685 * The size of the whole cloud is in the bLength field. Set up

686 * to read this anount of data, to get the whole cloud.

687 *

688 config_cloud = nalloc(total Length);

690 init_cntrl_req(&setup_data, USB DEV_REQ DEV_TO HOST, USB REQ GET DESCR,
691 USB_DESCR TYPE SETUP_CFG, 0, total Length);

693 count = wite(ctrl_fd, &setup_data, sizeof (setup_data));

694 if (count != sizeof (setup data)) {

695 /* Error recovery. */

696 } else {

697 count = read(ctrl_fd, config_cloud, totalLength);

698 if (count != total Length) {

699 /* Error recovery. */

700 }

701 }

703 /* CGot the data. Now | oop, dunping out the descriptors found. */
705 curr_descr = config_cloud;

706 of fset = 0;

707 whi l e (offset < total Length) {

709 /* Al descr have length and type at offset 0 and 1 */

710 curr_descr_len = curr_descr[0];

711 curr_descr type = curr descr[l]

713 switch (curr_descr_type) {

714 case USB_DESCR TYPE_CFG

716 /*



717
718
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Copy data into separate structure, needed for
proper alignment of all non char fields. Note:

719
720
721
722
723
724

726

728
729
730

732
733
734
735
736
737

739
740
741
742
743
744
745
746
747

749
750
751
752
753
754

756
757
758
759
760

762
763
764
765
766
767
768
769
770
771

772 .

773
774
775

776 .

77

779
780
781
782

non-char fields of all descriptors begin on aligned
boundaries. The issue is that some structures nay
be adj acent to others which have an odd- nunbered
byte size, and may thus start on an odd-nunbered
* boundary. */
bcopy(curr_descr,

I

&cfg_descr, curr_descr_len);

/* Renenber to read any words in endian-neutral way. */
(void) printf("\enConfig % found.\en",

cfg_descr. bConfigurationVal ue);
br eak;

case USB_DESCR TYPE_IF:
bcopy(curr_descr, & f_descr,
(voird) printf("\en\etinterface %d, At
i f_descr. bl nterfaceNunber,
i f_descr.bAlternateSetting);
br eak;

curr_descr_len);
% found.\en",

case USB_DESCR TYPE EP:

bcopy(curr_descr, &ep_descr, curr_descr_|len);

(void) printf("\en\et\etEndpoint % (%-%) found.\en",
(ep_descr. bEndpoi nt Addr ess & USB_EP_NUM MASK) ,
(pi pet ypes| .

ep_descr.bmAttri butes & USB_EP_ATTR MASK]),
((ep_descr. bEndpoi nt Address &
USB_ EP_ DIRIN) ? "IN : "OUT"));
break;

defaul t:
(void) printf(
"\'en\et\et\et X her descriptor found.
curr_descr_type);
br eak;

Type: %\ en",

}

of fset += curr_descr_len;
curr_descr = &config_cloud[of fset];

fi
.in -2

. SH | NTERRUPT- | N TRANSFERS
.sp
.LP
Applications requiring data froman interrupt-IN endpoint should open the
correspondi ng | ogi cal device name and use \fBread\fR(2), \fBaioread\fR(3C) and
\fBpol I\fR(2) systemcalls.
.sp
.LP
An interrupt-IN endpoi nt nust be opened with \fBO RDONLY\fR It can al so be
opened using \fBO NONBLOCK\fR or \fBO NDELAV\fR i f desired.
s
in 42
. nf
fd = open("/dev/usb/472. bOb0/0/i f0i n1", O RDONLY);
fi

.in -2

.sp
Lin 42
. nf

fdstat = open("/dev/usb/472.b0b0/0/if0inlstat", O RDONLY);

11
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784
785

787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816

818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835

836 .i

838
839
840
841
842
843
844
845
846
847
848

fi
.in -2

.sp
. LP

\fBugen\fR starts polling interrupt\(em N endpoints inmedi ately upon openi ng
them and stops polling themupon closure. (Polling refers to interrogation of
the device by the driver and should not be confused with \fBpoll\fR(2), which
is an interrogation of the driver by the application.)

.sp

.LP
A \fBread\fR(2) of an endpoint opened with the \fBO NONBLOCK\fR or
\fBO_ NDELAY\fR fl ags set will not block when there is insufficient data
avail able to satisfy the request. The \fBread\fR sinply returns what it can
wi t hout signifying any error.
.sp
. LP
Applications should continuously check for and consune interrupt data.
\ f Bugen\ f R enabl es buffering of up to one second of incomi ng data. In case of
buf fer overflow, \fBugen\fR stops polling the interrupt-IN endpoint until the
application consunes all the data. In this case, a \fBread\fR(2) of an enpty
buffer returns \fB-1\fR, sets the endpoint status to
\f BUSB_LC_STAT_I NTR_ BUF_FULL\fR (to indicate that the buffer had been full and
pol ling had been stopped) and causes \fBugen\fR to start polling the endpoint
again. To retrieve the status, the application can open and read the
correspondi ng endpoint’s status device |ogical nane.
.sp
.in +2
. nf
for (5;) {
count = read(fd, buf,
if (count == -
int cnt,

si zeof (buf));
st at us;

cnt = read(fdstat, &status, sizeof (status));
if (cnt == -1) {
/* nmore error recovery here */
} else {
switch (status) {
case USB_LC STAT_I NTR_BUF_FULL:
br éak;
defaul t:
br éak;
}

/* process the data */

Cfi
n-2

.sp
. LP

\fBugen\fR wi ||
appl i cati on cannot
.sp

.LP

Applications requiring unbuffered data froman interrupt-IN endpoint should
open the associated status endpoint with O RDWR before opening the associ ated
interrupt-1N endpoint and wite a control byte with USB_EP_|I NTR ONE_XFER set.
Al other bits are reserved and should be 0.

.sp

never drop data. However, the device may drop data if the
read it at the rate that it is produced.
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849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867

868 .

869

871
872
873
874
875

877
878

880
881
882
883
884
885
886
887
888
889

890 .i

892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913

.LP

"One transfer” node will persist until disabled explicitly after the associated
interrupt-IN endpoint has been closed by witing a control byte with

USB_EP_I NTR_ONE_XFER cl ear ed.

.sp

.LP

"One transfer”
cl osed.

.sp

.LP

Attenpts to change the
result in \fBEI NVAL\fR
.sp

.LP

An application can open nultiple interrupt-IN endpoints and can call

\fBpol I\fR(2) to nonitor the availability of new data. (Note: poll works with
interrupt-IN data endpoints, not their status endpoints.)

node is inplicitly disabled when the status/control endpoint is

"one transfer” node while the endpoint is open wll

.sp
Lin 42
nf
struct pollfd pfd[2];
bzero(pfd S|zeof (pfd));
pfd[O0]. dl; /* fdl is one interrupt-IN endpoint. */
pfd[O]. events = POLLIN;
pfd[1]. fd2, /* fd2 is another interrupt-IN endpoint. */
pfd[1]. events = POLLIN;
for (535) {
pol I (pfd, 2, -1);
if (pfd[0].revents & POLLIN) {
count = read(fdl, buf, sizeof (buf));
}
i1f (pfd[1].revents & POLLIN) {
count = read(fd2, buf, sizeof (buf));
}
, }
Lfi
n-2
- SPp
LP

You can nonitor the device status endpoint via \fBpolI\fR(2) concurrently with
the nultiple interrupt-1N endpoints. Sinply add another pollfd elenent to the
pfd array in the previous code exanple, and initialize the new el enent’s
\fBfd\fR field with the file descriptor of the device status endpoint (opened
wi t hout O NONBLOCK or O NDELAY). Set the new elenent’s event field to POLLIN
like the other elements. Note that only interrupt-IN endpoints and the device
status endpoint can be nonitored using \fBpolI\fR(2).
. SH | NTERRUPT- QUT TRANSFERS
.sp

.LP
Appl ications requiring output on an interrupt-OUT endpoint can open the
corresponding logical device nane and performregular UNNX I/O systemcalls
such as \fBwite\fR(2) and \fBaiowite\fR(30).
.sp
.LP
An interrupt-OUJT endpoint nust be opened with O WRONLY.
.sp
.in +2

nf

fd = open("/ dev/usb/ 472. bOb0/ 0/ i f Oout 3", O WRONLY);
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915

918 .
919 .

921 .

922
923

924 .
925 i
926 .

927
928
929
930
931
932

934
935
936
937
938
939
940
941
942
943
944
945
946
947
948

fdstat = open("/dev/usb/472.b0b0/0/if0Oout3stat”, O RDONLY);

Data can be witten to an interrupt-QOUT endpoint as foll ows:

count = write(fd, buf, sizeof (buf)):
if (count == -1) {
/* error recovery */
}
i

.in -2

. SH BULK TRANSFERS
.sp
. LP
Applications requiring 1/0 on a bul k endpoint can open the correspondi ng
| ogi cal device name and performregular UNIX I/O systemcalls. For exanple:
\fBread\fR(2), \fBwite\fR(2), \fBaioread\fR(3C) and \fBaiowite\fR(3C).
\fBpol I\fR(2) is not supported on bul k endpoints.
Sp

A buI k endpoi nt nust be opened with \fBO RDONLY\fR or \fBO WRONLY\fR and cannot
be opened with \fBO NONBLOCK\fR or \fBO NDELAY:\fR
- SPp
Lin 42
. nf

fd = open("/dev/usb/472. bOb0/ 0/if0in2", O_RDONLY);

949 . fi

950

952
953
954
955

.in -2

.sp
in 42

. nf
fdstat = open("/dev/usb/472.b0b0/0/if0in2stat", O_RDONLY);

956 . fi

957

959 .

960
961
962
963
964
965
966
967
968

972
973
974
975
976
977

979
980

in -2

sp

.LP

Data can be read froma bul k-1 N endpoint as follows:
.sp

Lin 42

. nf

count = read(fd, buf,
if (count == -1)

) /* error recovery */

Data can be written to a bul k- OQUT endpoint as foll ows:

si zeof (buf)):

si zeof (buf)):

count = write(fd, buf,
if (count == -1)
/* error recovery */

Lfi
.in -2

. SH | SOCHRONOUS TRANSFERS
.sp
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981 . LP

982 Applications requiring 1/0 on an isochronous endpoi nt can open the

983 correspondi ng | ogical device nane and performregular UNIX | /O systemcalls
984 such as \fBread\fR(2), \fBwite\fR(2), \fBpolI\fR(2), \fBaioread\ fR(3C) and
985 \fBaiowite\fR(3C). An isochronous endpoint nust be opened with \fBO RDWR fR
986 .sp

987 .in +2

988 . nf

989 fd = open("/dev/usb/472. b0b0/0/if0.3in2", O RDWR);

991 fdstat = open("/dev/usb/472. b0b0/0/if0.3in2stat”, O RDONLY);

992 . fi

993 .in -2

995 .sp

996 . LP

997 Applications can use the status logical name to retrieve the state of the
998 i sochronous data endpoint, including details on why the nost recent transfer
999 failed.

1000 . sp

1001 .LP

1002 Applications have the flexibility to specify the nunber of isochronous packets
1003 and the size of individual packets they want to transfer. Applications should
1004 use the followi ng data structures to exchange isochronous packet information
1005 with the \fBugen\fR driver:

1006 . sp

1007 .in +2

1008 . nf

1009 typedef struct ugen_isoc_pkt_descr {

1010 I*

1011 * Set by the application, for all isochro.

1012 * requests, to the num of bytes to xfer

1013 * in a packet.

1014 */

1015 ushort _t dsc_i soc_pkt _I en;

1017 /*

1018 * Set by ugen to actual num of bytes sent/received

1019 * in a packet.

1020 */

1021 ushort _t dsc_i soc_pkt _actual _I en;

1023 /*

1024 * Per pkt. status set by ugen driver both for the

1025 * isochronous IN and OUT requests. Application can

1026 * use USB _LC STAT_* to parse the status.

1027 */

1028 int dsc_i soc_pkt _status;

1029 } ugen_isoc_pkt_descr_t;

1031 typedef struct ugen_isoc_req_head {

1032 /* pkt count of the isoc request */

1033 int reqg_isoc_pkts_count;

1035 /* pkt descriptors */

1036 ugen_i soc_pkt _descr_t req_i soc_pkt_descrs[1];

1037 } ugen_isoc_req_head_t;

1038 . fi

1039 .in -2

1041 .sp

1042 . LP

1043 \fBreq_i soc_pkts_count\fRis limted by the capability of the USB host

1044 controller driver. The current upper bound for the \fBuhci\fR and \fBohci\fR
1045 drivers is 512. The upper bound for the \fBehci\fR driver is 1024.

1046 . sp

15
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1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074

1075 .
1076 .i
1077 .

1078

1080
1081
1082
1083
1084
1085
1086

1088
1089
1090
1091

1093
1094
1095
1096

1098
1099

1101
1102

1104
1105
1106
1107
1108
1109

1111
1112

16

.LP
For an isochronous-IN endpoint, applications nust first use the
\ f Bugen_i soc_req_head_t\fR structure foll owed by \fBugen_isoc_pkt_descr_t\fR to
write packet request information to the \fBugen\fR node. The \fBugen\fR driver
then checks the validity of the request. If it is valid, the driver imediately
begi ns i sochronous polling on the IN endpoint and applications can proceed with
\fBread\fR(2) of the data on the isochronous-IN endpoint. Upon successful
return of \fBread\fR(2), isochronous packet descriptors (whose
\fBdsc_i soc_pkt_actual _l en\fR and \fBdsc_i soc_pkt_status\fR fields were filled
by the driver) are returned, followed by the request’s device payl oad dat a.
.sp

LP
AppI i cations should continuously check for and consune isochronous data. The
\fBugen\fR driver enables buffering of up to eight seconds of inconming data for
full -speed i sochronous endpoint, one second of data for high-speed isochronous
endpoi nts who request one transaction per mcroframe and 1/3 of a second of
incom ng data for high-speed hi gh-bandw dth isochronous endpoints who request
three transactions per mcrofranme. In case of buffer overflow \fBugen\fR
di scards the ol dest data.
.sp
.LP
The isochronous-1N polling can only be stopped by a \fBclose\fR(2) associ ated
file descriptor. If applications want to change packet infornation, they nust
first \fBclose\fR(2) the endpoint to stop the isochronous-IN polling, then
\fBopen\fR( 2) the endpoint and \fBwite\fR(2) new packets request.

sp
LP
The fol | ow ng exanpl e shows how to read an isochronous-IN endpoint:

sp

in +2

nf
#i ncl ude <sys/usb/clients/ugen/usb_ugen. h>
char *buf, *p;
ushort_t pktlen;
int pktent, i;
int len;

ugen_i soc_req_head_t *req;
ugen_i soc_pkt _descr_t *pkt desc;
char “rdbuf[ 5000] ;
pktcnt = 4; /* 4 packets in this request */
len = sizeof (int) +

si zeof (ugen_i soc_pkt _descr_t) * pktcount;

buf = malloc(len);

if ('buf) {
/* Error recovery. */
}
req = (ugen_isoc_req_head_t *)buf;
reqg->req_i soc_pkts_count = pktcnt;
pktdesc = (ugen_i soc_pkt_descr_t *)
(reg->req_i soc_pkt_descrs);
for (i =0; i < pktcnt;

i++) {
/*

* pktlen should not exceed xfer
* capability of an endpoint
*/

pktdesc[i].dsc_isoc_pkt_len = pktlen;

pktdesc[i].dsc_i soc_pkt_actual _len = O;
pktdesc[i].dsc_isoc_pkt_status = O;
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1113

1115
1116
1117
1118
1119
1120
1121
1122
1123

1125
1126
1127
1128
1129
1130
1131
1132
1133

1135

1137
1138

1140
1141
1142
1142
1143
1144
1145

1147

1149
1150
1151
1152
1153

1155
1156

1157
1158

1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177

}
/*
* wite request info to driver and | en nust
* be exactly the sum of
* sizeof (int) + sizeof(ugen_isoc_pkt_descr_t) * pktcnt.
* Qtherw se, an error is returned.
*
/
if (wite(fd, buf, len) < 0) {
/* Error recovery. */
}
/*
* Read | ength should be sumof all pkt descriptors
* length + payload data | ength of all pkts
* (sizeof (ugen_i soc_pkt_descr_t) + pktlen) * pktcnt
*
/
if (read(fd, rdbuf, (sizeof(ugen_isoc_pkt_descr_t) +
pktlen) * pktcnt) < 0) {
/* Error recovery. */
}

pktdesc = (ugen_isoc_pkt_descr_t *) rdbuf;

/* points to payl oad begi nning */
p = rdbuf + pktcnt * sizeof (ugen_isoc_pkt_descr_t);

for (i =0; i < pktent; i++) {
printf(" packet % len = %, "
actual _len = %, status = Ox%\en",
actual _len = %, stat us = 0x%<\ n",
i, pktdesc->dsc_isoc_pkt _
pkt desc- >dsc_i soc_pkt _ actual Ien,
pkt desc- >dsc_i soc_pkt _status);

('D

/* Processing data */

/*

* next packet data payload, do NOT use
* dsc_i soc_pkt_actual _I en

*

p += pktdesc->dsc_i soc_pkt_| en;

pkt desc++;

i
n-2

.sp
.LP
For an isochronous-OUT endpoint, applications use the same packet descriptor
and request structures to wite request information to the \fBugen\fR node.
Fol 1 owi ng the packet request head information is the packet payl oad data. Upon
successful return of \fBwite\fR(2), applications can \fBread\fR(2) the sane
\fBugen\fR file imedi ately to retrieve the individual packet transfer status
of the last request. If the application isn't concerned about the status, it
can omt it.
.sp
.LP
in the foll owi ng exanple, an application transfers data on an isochronous- QUT
endpoi nt :
- Sp
.in +2
. nf
#i ncl ude <sys/usb/clients/ugen/usb_ugen. h>
char *buf, *p;
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1178
1179
1180
1181
1182

1184

1186
1187
1188
1189
1190

1192
1193
1194
1195

1197
1198
1199
1200

1202
1203

1205
1206

1208
1209
1210
1211
1212
1213
1214
1215
1216

1218

1220
1221

1223
1224
1225
1226
1227
1228
1229
1230
1231

1233
1234

1236
1238
1240

1242
1243

fi

ushort_t i, pktlen;

int len, pktcnt;

ugen_i soc_req_head_t *req;
ugen_i soc_pkt_descr_t *pktdesc;
char rdbuf[4096];

pktcnt = 4;

/*

* set packet length to a proper value, don't
* exceed endpoint’s capability

*

/

pktlen = 1024;

len = sizeof (int) +
si zeof (ugen_i soc_pkt _descr_t) * pktcount;

len += pktlen * pktcnt;
buf = malloc(len);

if (!buf)
/* Error recovery. */

req = (ugen_isoc_req_head_t *)buf;
reg->req_i soc_pkts_count = pktcnt;

pkt desc =

(ugen_i soc_pkt _descr_t *)(req->req_i soc_pkt_descrs);

for (i =0; i < pktcnt; i++)
pktdesc[i].dsc_isoc_pkt_len = pktlen;

pktdesc[i].dsc_isoc_pkt_actual _len = 0;
pktdesc[i].dsc_isoc_pkt_status = 0;

/* nmoving to beginning of payload data */
p = buf + sizeof(int) + sizeof(*pktdesc) * pktcnt;
for (i =0; i < pktent; i++) {

/* fill in the data buffer */

p += pktlen;

write packet request information and data to ugen driver

I en should be the exact value of sizeof(int) +
si zeof (ugen_i soc_pkt _descr_t) * pktcnt + payload |ength

/
*
*
*
*
*
I

/
if (wite(fd, buf, len) < 0) {
/* Error recovery. */

/* read packet status */

if (read(fd, rdbuf, sizeof(*pktdesc) * pktcnt) < 0) {
/* Error recovery. */

} else {

/* Parse every packet’s transfer status */
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1244

1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257

.in -2

. SH ERRCRS

.sp

.LP

The following statuses are returned by endpoint status device |ogical nanes:
.sp

.ne 2

.na
\ f BUSB_LC_STAT_NCERROR f R
.ad

.sp .6

.RS 4n

No error.

1258 . RE

1260
1261
1262
1263
1264
1265
1266
1267

.sp
.ne 2

.na
\ f BUSB_LC STAT_CRQ\fR
.ad

.sp .6

. RS 4n
CRC error detected.

1268 . RE

1270
1271
1272
1273
1274
1275
1276
1277

.sp
.ne 2

.na
\ f BUSB_LC_STAT_BI TSTUFFI NG f R
.ad

.sp .6

. RS 4n

Bit stuffing error.

1278 . RE

1280
1281
1282
1283
1284
1285
1286
1287
1288

1290
1291
1292
1293
1294
1295
1296
1297
1298

1300
1301
1302
1303
1304
1305
1306
1307
1308

.sp
.ne 2

. na
\ f BUSB_LC_STAT_DATA TOGGLE_MM f R
.ad

.sp .6

. RS 4n

Data toggle did not match.
.RE

.sp
.ne 2

.na

\f BUSB_LC STAT_STALL\fR
.ad

.sp .6

. RS 4n

Endpoi nt returned stall.
.RE

.sp
.ne 2

.na

\ f BUSB_LC _STAT_DEV_NOT_RESP\ f R
.ad

.sp .6

.RS 4n
Devi ce not responding.
.RE

19

new usr/ src/ man/ man7d/ ugen. 7d

1310
1311
1312
1313
1314
1315
1316
1317
1318

1320
1321
1322
1323
1324
1325
1326
1327
1328

1330
1331
1332
1333
1334
1335
1336
1337

.sp
.ne 2

.na
\ f BUSB_LC_STAT_UNEXP_PI D\ f R
.ad

.sp .6

. RS 4n

Unexpect ed Packet Identifier (PID).
.RE

.sp
.ne 2

. na
\ f BUSB_LC_STAT_PI D_CHECKFAI LURE\ f R
.ad

.sp .6

.RS 4n

Check bits on PID failed.

. RE

.sp
.ne 2

. nha

\ f BUSB_LC_STAT_DATA_OVERRUN f R
.ad

.sp .6

.RS 4n
Dat a overrun.

1338 . RE

1340
1341
1342
1343
1344
1345
1346
1347

.sp
.ne 2

. na
\ f BUSB_LC_STAT_DATA_UNDERRUN f R
.ad

.sp .6

. RS 4n

Dat a underrun.

1348 . RE

1350
1351
1352
1353
1354
1355
1356
1357
1358

1360
1361
1362
1363
1364
1365
1366
1367

.sp
.ne 2

. na
\ f BUSB_LC_STAT_BUFFER_OVERRUM\ f R
.ad

.sp .6

. RS 4n

Buf fer overrun.
. RE

.sp
.ne 2

. na

\ f BUSB_LC STAT_BUFFER_UNDERRUM f R
.ad

.sp .6

.RS 4n

Buf f er underrun

1368 . RE

1370
1371
1372
1373
1374
1375

.sp
.ne 2

.na
\ f BUSB_LC_STAT_TI MEQUT\ f R
.ad

.sp .6



new usr/ src/ man/ man7d/ ugen. 7d 21 new usr/ src/ man/ man7d/ ugen. 7d

1376 . RS 4n 1442 .na

1377 Command tinmed out. 1443 \ f BUSB_LC_STAT_I NTR_BUF_FULL\fR

1378 . RE 1444 . ad
1445 .sp .6

1380 . sp 1446 . RS 4n

1381 .ne 2 1447 Polling was stopped as the interrupt-1N data buffer was full. Buffer is now

1382 .na 1448 enpty and polling has been resuned.

1383 \ f BUSB_LC_STAT_NOT_ACCESSED\ f R 1449 . RE

1384 . ad

1385 .sp .6 1451 .sp

1386 . RS 4n 1452 .ne 2

1387 Not accessed by the hardware. 1453 .na

1388 . RE 1454 \f BUSB_LC_STAT_| NTERRUPTED\ f R
1455 . ad

1390 . sp 1456 .sp .6

1391 .ne 2 1457 . RS 4n

1392 .na 1458 Request was interrupted.

1393 \f BUSB_LC_STAT_UNSPECI FI ED_ERR f R 1459 . RE

1394 . ad

1395 .sp .6 1461 . sp

1396 . RS 4n 1462 .ne 2

1397 Unspecified USBA or HCD error. 1463 . na

1398 . RE 1464 \ f BUSB_LC_STAT_NO RESOURCES\ f R
1465 . ad

1400 . sp 1466 .sp .6

1401 .ne 2 1467 . RS 4n

1402 .na 1468 No resources avail able for request.

1403 \ f BUSB_LC_STAT_NO BANDW DTH f R 1469 . RE

1404 . ad

1405 .sp .6 1471 .sp

1406 . RS 4n 1472 .ne 2

1407 No bandwi dt h avail abl e. 1473 .na

1408 . RE 1474 \f BUSB_LC _STAT_I NTR_POLLI NG FAI LED\f R
1475 . ad

1410 . sp 1476 .sp .6

1411 .ne 2 1477 . RS 4n

1412 .na 1478 Failed to restart polling.

1413 \f BUSB_LC_STAT_HW ERRf R 1479 .RE

1414 . ad

1415 .sp .6 1481 . sp

1416 . RS 4n 1482 .ne 2

1417 Host Controller h/werror. 1483 . na

1418 . RE 1484 \ f BUSB_LC_STAT_| SOC_POLLI NG _FAI LED\f R
1485 . ad

1420 . sp 1486 .sp .6

1421 .ne 2 1487 . RS 4n

1422 .na 1488 Failed to start isochronous polling.

1423 \ f BUSB_LC_STAT_SUSPENDED\ f R 1489 . RE

1424 . ad

1425 .sp .6 1491 .sp

1426 . RS 4n 1492 .ne 2

1427 Devi ce was suspended. 1493 .na

1428 . RE 1494 \f BUSB_LC_STAT_I SOC_UNI NI TI ALI ZED\ f R
1495 . ad

1430 . sp 1496 .sp .6

1431 .ne 2 1497 . RS 4n

1432 .na 1498 | sochronous packet information not initialized.

1433 \ f BUSB_LC_STAT_DI SCONNECTED\ f R 1499 . RE

1434 . ad

1435 .sp .6 1501 . sp

1436 . RS 4n 1502 .ne 2

1437 Devi ce was di sconnect ed. 1503 . na

1438 . RE 1504 \fBUSB_LC_STAT_| SOC_PKT_ERROR\ f R
1505 . ad

1440 . sp 1506 .sp .6

1441 .ne 2 1507 . RS 4n
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1508
1509

Al'l packets in this isochronous request have errors. The polling on this
i sochronous-1 N endpoint is suspended and can be resuned on next \fBread\fR(2).

1510 . RE

1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522

.sp
.LP
The foll owi ng system cal |

.sp
.ne 2

\fBerrno\fR val ues are returned:

.na
\f B\ f BEI NVAL\ f R f R

.ad

.RS 11n

An attenpt was made to enable or disable "one transfer”
associ at ed endpoi nt was open.

nmode while the

1523 . RE

1525
1526
1527
1528
1529
1530
1531
1532

1534
1535
1536
1537
1538
1539
1540
1541

1543
1544
1545
1546
1547
1548
1549
1550

1552
1553
1554
1555
1556
1557
1558

.sp
.ne 2

. na
\fB\f BEBUSY\ f R\ f R

.ad

.RS 11n

The endpoi nt has been opened and anot her open is attenpted.
. RE

.sp
.ne 2

. na
\fB\f BEACCES\f R f R

. ad

. RS 11n

An endpoi nt open was attenpted with incorrect flags.
.RE

.sp
.ne 2

.na
\f B\ f BENOTSUP\ f R f R

.ad

.RS 11n

Operati on not supported.
. RE

.sp
.ne 2

. na

\fB\f BENXIO fR fR

.a
.RS 11n
Devi ce associated with the file descriptor does not exist.

1559 . RE

1561
1562
1563
1564
1565
1566
1567

.sp
.ne 2

.nha
\ f BENODEW f R

.ad

.RS 11n

Devi ce has been hot-renoved or a suspend/resune happened before this conmand.

1568 . RE

1570
1571
1572
1573

.sp
.ne 2

.na
\fBEIOfR

23
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1574 . ad

1575 . RS 11n

1576 An I/ O error occurred. Send a read on the endpoint status mnor node to get the
1577 exact error information.

1578 . RE

1580 . sp

1581 .ne 2

1582 .na

1583 \fBEI NTR f R

1584 . ad

1585 . RS 11n

1586 Interrupted systemcall.

1587 . RE

1589 . sp

1590 .ne 2

1591 .na

1592 \ f BENOVEM f R

1593 . ad

1594 . RS 11n

1595 No nmenory for the allocation of internal structures.

1596 . RE

1598 . SH FI LES

1599 .sp

1600 .in +2

1601 . nf

1602 / kernel / drv/ ugen 32 bit ELF kernel nodule (x86 platformonly)
1603 / kernel / drv/ spar cv9/ ugen 64 bit ELF kernel nodule

1605 / dev/ usb/ <vi d>. <pi d>/ <N>/ cntrl 0

1606 / dev/ usb/ <vi d>. <pi d>/ <N>/ cntr| Ost at

1608 / dev/ usb/ <vi d>. <pi d>/ <N>/i f <i nt er f ace#>

1609 <i n| out | cntrl ><endpoi nt #>

1610 / dev/ usb/ <vi d>. <pi d>/ <N>/i f <i nt er f ace#>

1611 <i n| out | cntrl ><endpoi nt #>st at

1613 / dev/ usb/ <vi d>. <pi d>/ <N>/ i f <i nt er f ace#>.

1614 <al t er nat e><i n| out | cntr| <endpoi nt #>
1615 / dev/ usb/ <vi d>. <pi d>/ <N>/i f <i nter f ace#>.

1616 <al t er nat e><i n| out | cntr| ><endpoi nt #>st at
1618 / dev/ usb/ <vi d>. <pi d>/ <N>/ cf g<val ue>i f <i nt er f ace#>

1619 <i n| out| cntrl ><endpoi nt #>

1620 / dev/ usb/ <vi d>. <pi d>/ <N>/ cf g<val ue>i f <i nt er f ace#>

1621 <in|out|cntrl <endpoi nt #st at >

1623 / dev/ usb/ <vi d>. <pi d>/ <N>/ cf g<val ue>i f <i nt er f ace#>.

1624 <al ternat e><i n| out | cntrl ><endpoi nt #>
1625 / dev/ usb/ <vi d>. <pi d>/ <N>/ cf g<val ue>i f <i nt er f ace#>.

1626 <al t er nat e><i n| out | cnt r| ><endpoi nt #>st at
1629 / dev/ usb/ <vi d>. <pi d>/ <N>/ devst at

1631 / dev/ usb/ <vi d>. <pi d>/ <N>/i f <i nterface#>cntrl| 0

1632 / dev/ usb/ <vi d>. <pi d>/ <N>/i f <i nt er f ace#>cntr| Ost at

1633 . fi

1634 .in -2

1636 .sp

1637 .LP

1638 where \fINNfR is an integer representing the instance nunber of this typ
1639 device. (Al logical device nanes for a single device share the same \fl

e
N

of
fR)



new usr/ src/ man/ man7d/ ugen. 7d 25

1640
1641
1642
1643
1644

1646
1647
1648
1649
1650
1651
1652
1653

. SH ATTRI BUTES

.sp

.LP

See \fBattributes\fR(5) for descriptions of the follow ng attributes:
.sp

.sp
. TS
box;
c| c

| |
ATTRI BUTE TYPE ATTRI BUTE VALUE

Architecture PCl - based SPARC

1654 . TE

1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673

1675
1676
1677
1678
1679
1680
1681
1682

. SH SEE ALSO

.sp

. LP

\fBlibusb\fR(3LIB), \fBclose\fR(2), \fBpolI\fR(2), \fBread\fR(2),
\fBwmite\fR(2), \fBaioread\fR(3C), \fBaiowite\fR(3C), \fBusba\fR(7D),
\ f Busb_dev_descr\fR(9S).

. SH DI AGNCSTI CS

.sp

.LP

In addition to being | ogged, the followi ng nmessages nmay appear on the system
console. Al nessages are formatted in the follow ng manner:

.sp

.in +2

. nf

War ni ng: <devi ce path> (ugen<instance nun®): Error Message...

i

.in -2
.sp

.sp
.ne 2

. na

\f BToo nany m nor nodes. \fR

.ad

.sp .6

. RS 4n

Devi ce has too many mnor nodes. Not all are avail able.

1683 . RE

1685
1686
1687
1688
1689
1690
1691
1692
1693

1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705

.sp
.ne 2

.nha
\fBl nstance nunber too high (<\flnunmber\fR>).\fR
.ad

.sp .6

. RS 4n

Too many devices are using this driver.

. RE

.sp
.ne 2

.na

\ f BCannot access <device>.
.ad

.sp .6

. RS 4n

Thi s devi ce has been di sconnected because a device other than the original one
has been inserted. The driver infornms you of this fact by displaying the nanme
of the original device.

. RE

Pl ease reconnect.\fR
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1707
1708

1709

1710
1711
1712
1713
1714
1715
1716

.sp
.ne 2

na
\fBDevice is not identical to the previous one on this port. Please di sconnect
and reconnect.\fR

.ad

.Sp .6

.RS 4n

Sane condition as descri bed above; however in this case, the driver is unable
to identify the original device with a name string.

1717 .RE

1719
1720
1721
1722

1723 \f

1724
1725

. SH NOTES

.sp

.LP

\fBugen\fR returns \fB-1\fR for all conmmands and sets \fBerrno\fR to
BENODEW f R when devi ce has been hot-renoved or resuned froma suspend. The
application nust close and reopen all open mnor nodes to reinstate successful
conmuni cati on.



new usr/src/ man/ man7i / agpgart _i 0. 7i 1

R R R R

21024 Tue Sep 10 18:35:22 2013
new usr/src/ man/ man7i / agpgart _i 0. 7i

4023

- Typo in file(1l) manpage and various others

R R R R

©CONOOOUTAWNE

"\ te

.\" Copyright (c) 2008, Sun Mcrosystens, Inc. Al Rights Reserved

.\" The contents of this file are subject to the terns of the Common Devel opnent
.\" You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE or http:
.\" Wen distributing Covered Code, include this CDDL HEADER in each file and in
. TH AGPGART_I O 71 "Sep 10, 2013"

. TH AGPGART_| O 71 "Sep 25, 2008"

. SH NAME

agpgart _io \- Solaris agpgart driver 1/0O control operations

. SH SYNOPSI S

. LP

. nf
#i ncl ude <sys/agpgart.h>
fi

. SH DESCRI PTI ON

.sp

.LP

The Accel erated G aphics Port (AGP) is a PCl bus technol ogy enhancenent that

i nproves 3D graphi cs perfornmance by using | owcost system nenory. AGP chipsets
use the Graphics Address Remapping Table (GART) to map di sconti guous system
menory into a contiguous PCl nmenory range (known as the AGP Aperture), enabling
the graphics card to utilize the mapped aperture range as vi deo nmenory.

.sp

.LP

The \fBagpgart\fR driver creates a pseudo device node at \fB/dev/agpgart\fR and
provides a set of ioctls for managing allocation/deallocation of system
nenory, setting mappings between system nenory and aperture range, and setting
up AGP devices. The \fBagpgart\fR driver nanages both pseudo and real device
nodes, but to initiate AGP-rel ated operations you operate only on the

\ f B/ dev/ agpgart\fR pseudo device node. To do this, open \fB/dev/agpgart\fR The
macro defined for the pseudo device node nane is:

.sp

.in +2

. nf
#define AGP_DEVI CE "/ dev/ agpgart"
i

in -2

.sp
.LP

The \fBagpgart_io\fR driver inplenmentation is AGP architecture-dependent and
cannot be made generic. Currently, the \fBagpgart_io\fR driver only supports
specific AGP systems. To determne if a systemis supported, run an
\fBopen\fR(2) system call on the AGP_DEVI CE node. (Note that \fBopen\fR(2)
fails if a systemis not supported). After the AGP_DEVICE is opened, you can
use \fBkstat\fR(1M to read the systemarchitecture type.

.sp

.LP

In addition to AGP system support, the \fBagpgart\fR ioctls can al so be used on
Intel integrated graphics devices (I1GD). |GD devices usually have no dedi cated
video nenory and nust use system nenory as video nmenory. | GD devices contain
translation tables (referred to as \fBGIT\fR tables) that are simlar to the
GART translation table for address nappi ng purposes.

.sp

.LP

Processes nmust open the \fBagpgart_io\fR driver utilizing a GRAPH CS_ACCESS
privilege. Then all the ioctls can be called by this processes with the saved
file descriptor. Wth the exception of AGPI OC_| NFO, the AGPI OC_ACQU RE i octl
nmust be called before any other ioctl. Once a process has acquired GART, it
cannot be acquired by another process until the former process calls
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61

AGPI OC_RELEASE

.sp

.LP

If the AGP_DEVICE fails to open, it may be due to one of the follow ng reasons:

.sp
.ne 2

. na

\ f BEAGAI N\ f R
.ad

.sp .6

. RS 4n
GART table allocation failed.
.RE

.sp
.ne 2

. na
\fBEIOfR

.ad

.sp .6

.RS 4n

Internal hardware initialization failed.
. RE

.sp
.ne 2

.nha
\fBENXI O f R
.ad

.sp .6

. RS 4n
Getting device soft state error. (This is unlikely to happen.)
.RE

.sp
.ne 2

.na
\fB EPERM f R

.ad

.sp .6

. RS 4n

W t hout enough privil ege.
. RE

. SH I CCTLS

.sp

. LP

Wth the exception of GPIOC_ INFO, all ioctls shown in this section are
protected by GRAPHI CS_ACCESS privilege. (Only processes with GRAPH CS_ACCESS

110 privilege in its effective set can access the privileged ioctls).
111 .sp

112 . LP

113 Common ioctl error codes are shown bel ow. (Additional error codes nay be
114 displ ayed by individual ioctls.)

115 .sp

116 .ne 2

117 .na

118 \fBENXI O f R

119 . ad

120 .sp .6

121 . RS 4n

122 loctl command not supported or getting device soft state error.
123 . RE

125 .sp

126 .ne 2
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127 .na 193 agpi _apersize The size of the aperture in nmegabytes.
128 \f BEPERM f R 194 agpi _pgt ot al Represents the maxi mum nmenory
129 . ad 195 pages the systemcan allocate
130 .sp .6 196 according to aperture size and
131 . RS 4n 197 system menory size (which may differ
132 Process not privileged. 198 fromthe nmaxi num | ocked nenory a process
133 . RE 199 can have. The latter is subject
200 to the menory resource limt inposed
135 .sp 201 by the resource_controls(5) for each
136 .ne 2 202 project(4)):
137 .na
138 \fg,\ fBAGPIOC_INFOfR fR 204 proj ect. max- devi ce- | ocked- nenory
139 . a
140 .sp .6 206 This val ue can be nodified through system
141 . RS 4n 207 utilities like prectl(1).
142 Get systemw de AGP or | CGD hardware information. This conmmand can be called by
143 any process fromuser or kernel context. 209 agpi _pgsystem Sane as pg_total.
144 . sp 210 agpi _pgused System pages al ready allocated by the driver.
145 .in +2
146 . nf 212 Return Val ues:
147 The argunent is a pointer to agp_info_t structure.
214 EFAULT Argunent copy out error
149 typedef struct _agp_info { 215 EI N\VAL  Command invalid
150 agp_version_t agpi_version; /* OQUT: AGP version supported */ 216 0 Success
151 uint32_t agpi _devi d; /* QUJT: bridge vendor + device */ 217 . fi
152 ui nt 32_t agpi _node; /* OUT: node of bridge */ 218 .in -2
153 ul ong_t agpi _aperbase; /* QOUT: base of aperture */
154 size_t agpi _apersize; /* QUT: aperture size in MB */ 220 . RE
155 uint32_t agpi_pgtotal; /* OUT: max aperture pages avail. */
156 uint32_t agpi _pgsystem /* OUT: sane as pg_total */ 222 .sp
157 uint32_t agpi _pgused; /* OUT: no. of currently used pages */ 223 .ne 2
158 } agp_info_t; 224 .na
225 \fB\f BAGPI OC_ACQUI RE\f R fR
160 agpi _version The version of AGP protocol the bridge device is 226 . ad
161 conpatible with, for exanple, najor 3 and mnor O 227 .sp .6
162 means AGP version 3.0. 228 . RS 4n
229 Acquire control of GART. Wth the exception of AGPIOC | NFO a process nust
164 typedef struct _agp_version { 230 acquire GART before can it call other agpgart ioctl commands. Additionally,
165 uint16_t agpv_nmmaj or; 231 only processes with GRAPHI CS_ACCESS privilege may access this ioctl. In the
166 uint16_t agpv_mi nor; 232 current agpgart inplenentation, GART access is exclusive, nmeaning that only one
167 } agp_version_t; 233 process can perform GART operations at a tinme. To rel ease control over GART,
234 call AGPI OC_RELEASE. This conmmand can be called fromuser or kernel context.
169 agpi _devid ACP bridge vendor and device |D. 235 .sp
170 agpi _node Current AGP node, read from AGP status register of 236 The argunment should be NULL.
171 target device. The main bits are defined as bel ow. 237 .sp
172 /* AGP status register bits definition */ 238 Return val ues:
239 .sp
174 #defi ne AGPSTAT_RQ MASK Ooxf f 000000 240 .ne 2
175 #defi ne AGPSTAT_SBA (0x1 << 9) 241 .na
176 #def i ne AGPSTAT_OVER4AG (0x1 << 5) 242 \ f BEBUSY\f R
177 #def i ne AGPSTAT_FW (0x1 << 4) 243 . ad
178 #def i ne AGPSTAT_RATE_NMASK 0x7 244 . RS 9n
179 /* AGP 3.0 only bits */ 245 GART has been acquired
180 #defi ne AGPSTAT_ARQSZ_MASK (0x7 << 13) 246 . RE
181 #def i ne AGPSTAT_CAL_MASK (0x7 << 10)
182 #defi ne AGPSTAT_GART64B (0x1 << 7) 248 .sp
183 #def i ne AGPSTAT_MODE3 (0x1 << 3) 249 .ne 2
184 /* rate for 2.0 node */ 250 .na
185 #define AGP2_RATE_1X 0x1 251 \fBO\fR
186 #defi ne AGP2_RATE_2X 0x2 252 . ad
187 #defi ne AGP2_RATE 4X 0ox4 253 . RS 9n
188 /* rate for 3.0 npde */ 254 Success.
189 #defi ne AGP3_RATE_4X 0x1 255 . RE
190 #defi ne AGP3_RATE_8X 0x2
257 . RE

192 agpi _aperbase  The base address of aperture in PCl nmenory space.
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259 .sp 325 #defi ne AGPCVD_FVEEN (0x1 << 4)
260 .ne 2 326 #defi ne AGPCMD_RATE_MASK 0x7
261 .na 327 /* AGP 3.0 only bits */
262 \fB\f BAGPI OC_RELEASE\ f R f R 328 #defi ne AGP3_CMD_ARQSZ_NMASK (0x7 << 13)
263 . ad 329 #defi ne AGP3_CMD_CAL_MASK (0x7 << 10)
264 .sp .6 330 #def i ne AGP3_CMD_GART64BEN (0x1 << 7)
265 . RS 4n 331 .fi
266 Rel ease GART control. |If a process rel eases GART control, it cannot perform 332 .in -2
267 additional GART operations until GART is reacquired. Note that this conmand
268 does not free allocated nenory or clear GART entries. (Al clear jobs are done 334 The final values set to the AGPCVD register of the master/target devices are
269 by direct calls or by closing the device). Wen a process exits w thout making 335 deci ded by the agps_node val ue and AGPSTAT of the master and target devices.
270 this ioctl, the final \fBclose\fR(2) perforns this automatically. This command 336 .sp
271 can be called fromuser or kernel context. 337 Return Val ues:
272 .sp 338 .sp
273 The argunment should be NULL. 339 .ne 2
274 .sp 340 .na
275 Return val ues: 341 \f BEPERM f R
276 .sp 342 . ad
277 .ne 2 343 . RS 10n
278 .na 344 Not owner of GART.
279 \f BEPERM f R 345 . RE
280 . ad
281 . RS 9n 347 .sp
282 Not owner of GART. 348 .ne 2
283 . RE 349 .na
350 \fBEFAULT\fR
285 .sp 351 . ad
286 .ne 2 352 . RS 10n
287 .na 353 Argunent copy in error.
288 \fBO\fR 354 .RE
289 . ad
290 . RS 9n 356 .sp
291 Success. 357 .ne 2
292 .RE 358 .na
359 \fBEI NVAL\f R
294 . RE 360 . ad
361 . RS 10n
296 .sp 362 Command invalid for non-AGP system
297 .ne 2 363 . RE
298 .na
299 \fB\f BAGPI OC_SETUP\f R f R 365 .sp
300 . ad 366 .ne 2
301 .sp .6 367 .na
302 . RS 4n 368 \fBEIOfR
303 Setup AGPCMD register. An AGPCMVD register resides in both the AGP master and 369 . al
304 target devices. The AGPCMD register controls the working node of the AGP master 370 . RS 10n
305 and target devices. Each device nust be configured using the same node. This 371 Hardware setup error.
306 command can be called fromuser or kernel context. 372 .RE
307 .sp
308 .in +2 374 .sp
309 . nf 375 .ne 2
310 The argunment is a pointer to agp_setup_t structure: 376 .na
377 \fBO\fR
312 typedef struct _agp_setup { 378 . ad
313 uint32_t agps_node; /* IN value to be set for AGPCMD */ 379 . RS 10n
314 } agp_setup_t; 380 Success.
381 . RE
316 agps_node Specifying the node to be set. Each bit of the value nay have
317 a specific meaning, please refer to AGP 2.0/3.0 specification 383 . RE
318 or hardware datasheets for details.
385 .sp
320 /* AGP command register bits definition */ 386 .ne 2
321 #defi ne AGPCMD_RQ_MASK 0xf f 000000 387 .na
322 #defi ne AGPCMD_SBAEN (0x1 << 9) 388 \fB\fBAGPI OC_ALLOCATE\f R\ f R
323 #define AGPCVD_AGPEN (0x1 << 8) 389 . ad
324 #def i ne AGPCVD_OVER4CEN (0x1 << 5) 390 .sp .6
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391 . RS 4n

392 Allocate systemnenory for graphics device. This conmand returns a unique |ID
393 which can be used in subsequent operations to represent the allocated nenory.
394 The nenory is made up of discontiguous physical pages. In rare cases, special
395 nenory types may be required. The allocated nenory nust be bound to the GART
396 table before it can be used by graphics device. G aphics applications can al so
397 \fBmmap\f R(2) the nenory to userland for data storing. Menory should be freed
398 when it is no |onger used by calling AGPI OC_DEALLOCATE or sinply by closing the
399 device. This command can be called fromuser or kernel context.

400 . sp

401 .in +2

402 . nf

403 The argunent is a pointer to agp_allocate_t structure.

405 typedef struct _agp_allocate {

406 int32_t agpa_key; /* OUT: 1D of allocated nmenory */

407 ui nt32_t agpa_pgcount;/* IN:. no. of pages to be allocated */

408 uint32_t agpa_type;/* IN type of menory to be allocated */

409 ui nt32_t agpa_physical; /* OUT: reserved */

410 } agp_allocate_t;

411 . fi

412 .in -2

414 .sp

415 .ne 2

416 . na

417 \f Bagpa_key\fR

418 . ad

419 . RS 21n

420 Unique ID of the allocated nenory.

421 . RE

423 .sp

424 .ne 2

425 . na

426 \ f Bagpa_pgcount\fR

427 . ad

428 . RS 21n

429 Nunber of pages to be allocated. The driver currently supports only 4K pages.
430 The val ue cannot exceed the agpi_pgtotal value returned by AGPIOC I NFO i oct and
431 is subject to the linmt of project.max-device-locked-menmory. If the nenory
432 needed is |larger than the resource limt but not |arger than agpi _pgtotal, use
433 \fBprctI\fR(1) or other systemutilities to change the default value of nenory
434 resource limt beforehand.

435 . RE

437 .sp

438 .ne 2

439 . na

440 \fBagpa_type\fR

441 . ad

442 RS 21n

443 Type of nenory to be allocated. The valid value of agpa_type should be

444 AGP_NORVAL. It is defined as:

445 | sp

446 .in +2

447 . nf

448 #def i ne AGP_NORVAL 0

449 . fi

450 .in -2

452 Above, AGP_NORMAL represents the discontiguous non-cachabl e physical menory
453 whi ch doesn’t consune kernel virtual space but can be napped to user space by
454 \ f Brmmap\ fR(2). This conmand may support nore type values in the future.

455 . RE
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457
458

459 .

460
461
462
463
464
465
466
467
468
469
470
471
472
473

475
476
477
478
479
480
481
482

484
485
486
487
488
489
490
491

493
494
495
496
497
498
499

.sp
.ne 2

na
\ f Bagpa_physi cal \fR
ad

_RS 21n
Reserved for special uses.

.sp
Ret urn Val ues:

.sp
.ne 2

. na
\ f BEPERM f R

.ad

.RS 10n

Not owner of GART.
. RE

.sp
.ne 2

.na
\ f BEI NVAL\ f R

.ad

. RS 10n

Argunent not valid.
. RE

.sp
.ne 2

.na
\ f BEFAULT\ f R

.ad

. RS 10n

Argunent copy in/out error.
. RE

.sp
.ne 2

. na

\ f BENOMEM f R

. al
.RS 10n
Menory al |l ocation error.

500 . RE

502
503
504
505
506
507
508
509

511

513
514
515
516
517
518
519
520
521
522

.sp
.ne 2

. na
\fBO\fR
.ad

. RS 10n

Success.
. RE

.RE

.sp
.ne 2

.na
\ f BAGPI OC_DEALLOCATE\ f R
.ad

. RS 21n

I'n nornmal operations, the value is undefined.

Deal | ocate the nenory identified by a key assigned in a previous allocation. |f
the nenory isn’t unbound from GART, this command unbinds it automatically. The

menory should no | onger be
be deal |l ocated. Al ways call

used and those still in nmapping to userland cannot
AGPI OC_DEALLOCATE explicitly (instead of
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523 deal locating inplicitly by closing the device), as the systemwon’'t carry out 589 . ad
524 the job until the last reference to the device file is dropped. This comrand 590 . RS 20n
525 fromuser or kernel context. 591 The unique ID of the nenory to be bound, which is previously allocated by
526 .sp 592 cal i ng AGPI OC_ALLCCATE.
527 The input argument is a key of type int32_t, no output argunent. 593 . RE
528 .sp
529 Return Val ues: 595 . sp
530 .sp 596 .ne 2
531 .ne 2 597 .na
532 .na 598 \fBagpb_pgstart\fR
533 \f BEPERM f R 599 . ad
534 . ad 600 . RS 20n
535 . RS 10n 601 The starting page offset to be bound in aperture space.
536 Not owner of GART. 602 . RE
537 . RE
604 Return Val ues:
539 .sp 605 .sp
540 .ne 2 606 .ne 2
541 .na 607 .na
542 \ f BEI NVAL\ f R 608 \ f BEPERM f R
543 . al 609 . al
544 . RS 10n 610 . RS 20n
545 Key not valid or nmenory in use. 611 Not owner of GART.
546 . RE 612 . RE
548 .sp 614 .sp
549 .ne 2 615 .ne 2
550 .na 616 .na
551 \fBO\fR 617 \fBBEFAULT\fR
552 . ad 618 . ad
553 . RS 10n 619 . RS 20n
554 Success. 620 Argument copy in error.
555 . RE 621 . RE
557 . RE 623 .sp
624 .ne 2
559 .sp 625 . na
560 .ne 2 626 \fBEI NVAL\fR
561 .na 627 . ad
562 \ f BAGPI OC_BI ND\ f R 628 . RS 20n
563 . al 629 Argunent not valid.
564 . RS 21n 630 . RE
565 Bind allocated nenory. This command binds the allocated menory identified
566 by a key to a specific offset of the GART table, which enables GART to 632 .sp
567 translate the aperture range at the offset to system nmenory. Each GART entry 633 .ne 2
568 represents one physical page. If the GART range is previously bound to other 634 .na
569 system menory, It returns an error. Once the nmenory is bound, it cannot be 635 \fBEIOfR
570 bound to other offsets unless it is unbound. To unbind the nmenory, call 636 . ad
571 AGPI OC_UNBI ND or deal |l ocate the nenory. This command can be called fromuser or 637 . RS 20n
572 kernel context. 638 Binding to the GIT table of | GD devices failed.
573 .sp 639 . RE
574 .in +2
575 . nf 641 .sp
576 The argument is a pointer to agp_bind_t structure: 642 .ne 2
643 .na
578 typedef struct _agp_bind { 644 \fBO\fR
579 int32_t agpb_key; /* IN:. 1D of nenory to be bound */ 645 . ad
580 uint32_t agpb_pgstart; /* IN. offset in aperture */ 646 . RS 20n
581 } agp_bind_t; 647 Success.
582 . fi 648 . RE
583 .in -2
650 . RE
585 .sp
586 .ne 2 652 .sp
587 .na 653 .ne 2
588 \ f Bagpb_key\fR 654 .na
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655 \ f BAGPI OC_UNBI ND\ f R

656 . ad

657 . RS 21n

658 Unbind nmenory identified by a key fromthe GART. This command clears the
659 corresponding entries in the GART table. Only the nenory not in nmapping to
660 userland is allowed to be unbound

661 .sp

662 This ioctl command can be called fromuser or kernel context

663 .sp

664 .in +2

665 . nf

666 The argunment is a pointer to agp_unbind_t structure

668 typedef struct _agp_unbind {

669 int32_t agpu_key; /* IN key of menory to be unbound*/
670 uint32_t agpu_pri; /* Not used: for conpat. with Xorg */
671 } agp_unbind_t

672 . fi

673 .in -2

675 .sp

676 .ne 2

677 .na

678 \ fBagpu_key\fR

679 . ad

680 . RS 20n

681 Unique ID of the nenory to be unbound whi ch was previously bound by calling
682 AGPI OC_BI ND.

683 . RE

685 .sp

686 .ne 2

687 .na

688 \fBagpu_pri\fR

689 . ad

690 . RS 20n

691 Reserved for conpatibility with X org/ XFree86, not used
692 . RE

694 Return Val ues

695 . sp

696 .ne 2

697 .na

698 \ f BEPERM f R

699 . ai

700 . RS 20n

701 Not owner of GART
702 .RE

704 .sp

705 .ne 2

706 .na

707 \f BEFAULT\f R

708 . ad

709 . RS 20n

710 Argunent copy in error.
711 .RE

713 .sp

714 .ne 2

715 .na

716 \fBEI NVAL\fR

717 . ad

718 . RS 20n

719 Argunment not valid or nenory in use
720 . RE

11

new usr/src/ man/ man7i / agpgart _i 0. 7

722 .sp
723 .ne 2

724 .na

725 \fBEIOfR

726 .ad

727 . RS 20n

728 Unbinding fromthe GIT table of 1GD devices failed.
729 . RE

731 .sp

732 .ne 2
733 .na

734 \fBO\fR
735 . ad

736 . RS 20n
737 Success
738 . RE

740 . RE
742 . RE

744 . SH EXAMPLE

745 .sp

746 . LP

747 Bel ow i s an sanpl e program showi ng how agpgart ioctls can be used
748 .sp

749 .in +2

750 . nf

751 #include <stdio. h>

752 #include <stdlib. h>

753 #include <unistd. h

754 #include <sys/ioccom h>
755 #include <sys/types. h>
756 #include <fcntl.h>

757 #include <errno. h>

758 #include <sys/mman. h>
759 #include <sys/agpgart.h>

761 #define AGP_PAGE_SIZE 4096

763 int main(int argc, char *argv[])

764 {

765 int fd, ret;

766 agp_al |l ocate_t alloc

767 agp_bi nd_t bi ndi nfo

768 agp_i nfo_t agpinfo

769 agp_setup_t nodeset up

770 int *p = NULL;

771 of f _t mapoff;

772 size_t maplen;

774 if((fd = open(AGP_DEVICE, O RDWR))== -1) {
775 printf("open AGP_DEVICE error wth %\ en", errno);\e
776 exit(-1)

777 1

778 printf("device opened\en")

780 ret = ioctl(fd, AGPIOC_INFO &agpi nfo)

781 if(ret == -

782 printf("Get info error %\ en", errno)
782 printf("Get info error %\ n", errno)
783 exit(-1)

784

}
785 printf("AGPSTAT is %\en", agpinfo.agpi_node)

12
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786
787
788

790
791
792
793
794

796
797
798
799
800
801

803
804
805
806
807
808
809
810

812
813
814
815
816
817
818
819
820

822
823
824
825
826
827

829
830
831
832
833
834
835
836
837
838
839
840
841
842

844
845
846
847
848
849

851

printf("APBASE is %\en", agpinfo.agpi_aperbase);
printf("APSI ZE i s %IMB\ en", agpi nfo.agpi _apersize);
printf("pg_total is %\ en", agpinfo.agpi_pgtotal);
ret = ioctl (fd AGPI OC_ACQUI RE) ;

if(ret == -1) {

prlntf( Acquire GART error %l\en", errno);
exit(-1);
}

nodeset up. agps_node = agpi nf 0. agpi _node;

ret = ioctl(fd, AGPIOC_SETUP, &nodesetup);

if(ret == -1)
printf("set up AGP node error\en", errno);
exit(-1);

}

pri ntf(" Pl ease input the nunmber of pages you want to allocate\en");

scanf ("%l", &all oc.agpa_ pgcount)
al |l oc. agpa type = AGP_NORMAI
ret = ioctl(fd, AGPICCALLOCATE &al |l oc);
if(ret == -1) {
printf("Alocate menory error %l\en", errno);
exit(-1);
}

pri ntf(" Pl ease input the aperture page offset to bind\en");
scanf (" %", &bindinfo.agpb_pgstart);
bi ndi nf o. agpb key = all oc. agpa_key;
ret = ioctl(fd, AGPIOC_BIND, &bindinfo);
if(ret == -1) {
printf("Bind error %\ en", errno);
exit(-1);

}
printf("Bind successful\en");

/*
* Now gart aperture space from (bindinfo.agpb_pgstart) to
* (bi ndi nfo. agpb_pgstart + alloc.agpa_pgcount) can be used for
* AGP graphics transactions
*
/

/*
* mmap can all ow user processes to store graphics data
* to the aperture space
*
/
mapl en = all oc. agpa_pgcount * AGP_PAGE_SI ZE;
mapof f = bi ndi nf 0. agpb_pgstart * AGP_PAGE_SI ZE;
= (int *)mmp((caddr_t)0, maplen, (PROT_READ | PROT_WRI TE),
MAP_SHARED, fd, mapoff);
if (p == MAP_FAI LED)
printf("MTap error %\ en", errno);
exit(-1);

}
printf("Mrap successful\en");

/*

* When user processes finish access to the aperture space,
* unmap the nenory range

*/

munmap( (void *)p, maplen);

| *
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852
853
854
855
856
857
858
859

861
862
863
864
865

867

868 }
__unchanged_portion_onitted_

* After finishing AGP transactions, the resources can be freed

* step by step or sinply by close devi ce.
*/

ret = ioctl(fd, AGPI OC_DEALLOCATE, all oc.agpa_key);

if(ret == -1
prlntf( Deal | ocate nmenory error %\ en", errno);
exit(-1);
}
ret = ioctl(fd, AGPI OC_RELEASE);
if(ret == -1) {
printf(" Release GART error %\ en",
exit(-1);
close(fd);

errno);
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