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1.\

2 .\" Sun Mcrosystens, Inc. gratefully acknow edges The Open Group for
3. permnission to reproduce portions of its copyrighted docunentation.
4 .\" Oiginal docunentation from The Open G oup can be obtained online at
5 .\" http://ww. opengroup. or g/ bookstore/.
6 .\"
7
8
9

.\" The Institute of Electrical and El ectronics Engineers and The Open
.\" Goup, have given us permssion to reprint portions of their
.\" docunentation.

10 .\"

11 .\" In the follow ng statenent, the phrase ‘‘this text’’ refers to portions
12 Q of the system docunentati on.

13 .\"

14 .\" Portions of this text are reprinted and reproduced in electronic form
15 .\" in the SunCS Reference Manual, from|EEE Std 1003.1, 2004 Edition,

16 .\" Standard for Information Technology -- Portable Operating System

17 .\" Interface (PCSI X), The Open G oup Base Specifications |ssue 6,

18 .\" Copyright (C 2001- 2004 by the Institute of Electrical and El ect roni cs
19 .\" Engineers, Inc and The Open Group. In the event of any discrepancy
20 .\" between these versions and the ori ginal | EEE and The Open G oup

21 .\" Standard, the original |EEE and The Open G oup Standard is the referee
22 .\" docunent. The original Standard can be obtained online at

23 .\" http://ww. opengroup. org/ uni x/online.htm .

24 .\"

25 Q This notice shall appear on any product containing this material.

26 .\"

27 .\" The contents of this file are subject to the terms of the

28 .\" Common Devel opnent and Distribution License (the "License")

29 Q You may not use this file except in conpliance with the License.

30 .\"

31 .\" You can obtain a copy of the |license at usr/src/ OPENSOLARI S. LI CENSE
32 .\" or http://ww.opensol aris.org/os/licensing.

33 .\" See the License for the specific |anguage governing pernissions

34 .\" and limtations under the License.

35 .\"

36 .\" Wien distributing Covered Code, include this CDDL HEADER in each

37 .\" file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

38 .\" If applicable, add the follow ng below this CDDL HEADER, with the

39 .\" fields enclosed by brackets "[]" replaced with your own identifying
40 .\" information: Portions Copyright [yyyy] [name of copyright owner]

41 \"

42 \"

43 .\" Copyright (c) 1992, X/ Open Conpany Limted. Al Rights Reserved.

44 .\" Portions Copyright (c) 1995, Sun Mcrosystems, Inc. Al R ghts Reserved.
45 \"

46 . TH EXPAND 1 "Feb 1, 1995"

47 . SH NAME

48 expand, unexpand \- expand TAB characters to SPACE characters, and vice versa

49 . SH SYNOPSI S

50 .LP

51 .nf

52 \fBexpand\fR [\fB-t\fR \fltablist\fR [\fIfile\fR]...
53 .fi

55 . LP

56

. nf
57 \fBexpand\fR [\fB-\fltabstop\fRfR [\fB-\fltabl, \fRfR\fltab2, \fR\fI\&\fR\
fi
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60 .LP
61 .nf
62 \fBunexpand\fR [\fB-a\fR] [\fB-t\fR \fltablist\fR [\fIfile\fR]...
63 . fi
65 . SH DESCRI PTI ON
66 .sp
66 .LP
67 The \fBexpand\fR utility copies \flfile\fRs (or the standard input) to the

standard output, with TAB characters expanded to SPACE characters. BACKSPACE
characters are preserved into the output and decrenent the colum count for TAB
cal cul ations. \fBexpand\fR is useful for pre-processing character files (before
sorting, |looking at specific colums, and so forth) that contain TAB
characters.

.sp

.LP

\ f Bunexpand\fR copies \flfile\fRs (or the standard input) to the standard
output, putting TAB characters back into the data. By default, only |eading
SPACE and TAB characters are converted to strings of tabs, but this can be
overridden by the \fB-a\fR option (see the OPTIONS section bel ow)

. SH OPTI ONS

.sp

.LP
The foll owing options are supported for \fBexpand\fR

.sp
.ne 2

.na

\fB\fB-t\fR \fltablist\fR\fR

.ad

RS 26n

Spemfles the tab stops. The argunent \fltablist\fR nust consist of a single
positive decimal integer or nultiple positive decimal integers, separated by
bl ank characters or commas, in ascending order. If a single nunber is given,
tabs will be set \fltablist\fR col um positions apart instead of the def aul t
\fB8\fR If nultiple nunbers are given, the tabs will be set at those specific
col um positions.

.sp
Each tab-stop position \fINNfR nust be an integer value greater than zero, and
the list nust be in strictly ascending order. This is taken to nean that, from
the start of a line of output, tabbing to position \fINfR causes the next

98 character output to be in the (\fINNfR+1)th col umm position on that |ine.
99 .sp

100 In the event of \ f Bexpand\ fR having to process a tab character at a position
101 beyond the | ast of those specified in a nultiple tab-stop list, the tab
102 character is replaced by a single space character in the output

103 . RE

105 .sp

106 .ne 2

107 .na

108 \fB\fB-\fR fltabstop\fR \fR

109 . a

110 . RS 26n

111 Specifies as a single argunment, sets TAB characters \fltabstop\fR SPACE
112 characters apart instead of the default \fB8\fR

113 . RE

115 .sp

116 .ne 2

117 .na

118 \fB\fB-\fR fltabl\fRfl,\|tab2,...,tabn\fR \fR

119 . ad

120 . RS 26n

121 Sets TAB characters at the colums specified by

122

\fB-\fRfltabl,tab2,...,\|tabn\fR
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123 . RE 185 .sp
186 .ne 2
125 .sp 187 .na
126 . LP 188 \fB\fBO\fR \fR
127 The fol |l owi ng options are supported for \fBunexpand\fR 189 . ad
128 .sp 190 .RS 7n
129 .ne 2 191 Successful conpletion
130 .na 192 . RE
131 \fB\fB-a\fR \fR
132 . ad 194 .sp
133 . RS 15n 195 .ne 2
134 Inserts TAB characters when replacing a run of two or nore SPACE characters 196 .na
135 woul d produce a snaller output file. 197 \fB\fB>0\fR \fR
136 . RE 198 . ad
199 . RS 7n
138 .sp 200 An error occurred.
139 .ne 2 201 .RE
140 .na
141 \fB\fB-t\fR \fltablist\fR\fR 203 . SH ATTRI BUTES
142 . ad 209 .sp
143 . RS 15n 204 . LP
144 Specifies the tab stops. The option-argunent \fltablist\fR nust be a single 205 See \fBattributes\fR(5) for descriptions of the follow ng attributes:
145 argunent consisting of a single positive decinal integer or nmultiple positive 206 .sp
146 deci mal integers, separated by blank characters or commas, in ascendi ng order.
147 |f a single nunber is given, tabs will be set \fltablist\fR colum positions 208 .sp
148 apart instead of the default \fB8\fR If nultiple nunbers are given, the tabs 209 . TS
149 w |l be set at those specific colum positions. Each tab-stop position \fINfR 210 box;
150 nmust be an integer value greater than zero, and the list nust be in strictly 211 c | ¢
151 ascending order. This is taken to nmean that, fromthe start of a |line of 2121 | | .
152 output, tabbing to position \fINNfR will cause the next character output to be 213 ATTRI BUTE TYPE ATTRI BUTE VALUE
153 in the (\fINNfR+1)th colum position on that line. Wien the \fB-t\fR option is 214 _
154 not specified, the default is the equival ent of specifying \fB-t\fR\fB8\fR 215 Csl enabl ed
155 (except for the interaction with \fB-a\fR described bel ow). 216 _
156 .sp 217 Interface Stability St andar d
157 No space-to-tab character conversions occur for characters at positions beyond 218 . TE
158 the last of those specified in a nultiple tab-stop list.
159 .sp 220 . SH SEE ALSO
160 When \fB-t\fR is specified, the presence or absence of the \fB-a\fR option is 227 .sp
161 ignored; conversion will not be limted to the processing of |eading blank 221 . LP
162 characters. 222 \fBtabs\fR(1), \fBattributes\fR(5), \fBenviron\fR(5), \fBstandards\fR(5)
163 . RE
165 . SH OPERANDS
168 .sp
166 .LP

167 The followi ng operand is supported for \fBexpand\fR and \fBunexpand\fR
170 The fol |l owi ng ooperand is supported for \fBexpand\fR and \fBunexpand\fR
168 .sp

169 .ne 2

170 .na

171 \fB\fB\fIfile\fRfR\fR

172 . ad

173 . RS 9n

174 The path nane of a text file to be used as input.

175 . RE

177 . SH ENVI RONMENT VARI ABLES

181 .sp

178 . LP

179 See \fBenviron\fR(5) for descriptions of the follow ng environnent variables
180 that affect the execution of \fBexpand\fR and \fBunexpand\fR \fBLANG fR
181 \fBLC_ALL\fR, \fBLC_CTYPE\fR, \fBLC MESSAGES\fR, and \fBNLSPATH fR.

182 . SH EXI T STATUS

187 .sp

183 . LP

184 The following exit values are returned:
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"\" te
\" Copyright (c) 2007, Sun M crosystems, Inc. All Rights Reserved.

.\" The contents of this file are subject to the terns of the Conmon Devel opnent
.\" You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE or http:
A" When dl stributing Covered Code, include this CDDL HEADER in each file and in
.TH KBD 1 "Jan 29, 2007

SH NAME

kbd \- nani pul ate the state of keyboard, or display the type of keyboard, or
change the def aul t keyboard abort sequence effect

. SH SYNOPSI S

LP

nf

\fBkbd\fR [\fB-r\fR [\fB-t\fR] [\fB-I\fR] [\fB-a\fR enable | disable | alterna
[\fB-c\fR on | off] [\fB-d\fR \flkeyboard device\fR]
[\fB-D\f R \flautorepeat delay\fR] [\fB-RfR \flautorepeat rate\fR]

i

.LP

. nf
\?Bkbd\fR [\fB-i\fR] [\fB-d\fR \flkeyboard device\fR]
i

.LP
. nf
\fBkbd\fR \fB-s\fR [\fIlanguage\fR]
Cfi

.LP

. nf
\fBkbd\fR \fB-b\fR [\fBkeyboard\fR | \fBconsole\fR \flfrequency\fR
fi

. SH DESCRI PTI ON

.LP

The \fBkbd\fR utility mani pul ates the state of the keyboard, or displays the
keyboard type, or allows the default keyboard abort sequence effect to be
changed. The abort sequence al so applies to serial console devices. The
\fBkbd\fR utility sets the \fB/dev/kbd\fR default keyboard devi ce.

. SH EXTENDED DESCRI PTI ON

.LP

The \fB-i\fR option reads and processes default values for the keyclick and
keyboard abort settings fromthe \fB/etc/default/kbd\fR keyboard default file.
Only keyboards that support a clicker respond to the \fB-c\fR option. To turn
clicking on by default, add or change the value of the \fBKEYCLICK\fR variabl e
in the \fB/etc/defaul t/kbd\fR file to:

KEYCLI CK=on
Lfi

.in -2

.sp

.sp
.LP

Next, run the command \fBkbd\fR \fB-i\fR to change the setting. Valid settings
for the \fBKEYCLICK\fR variable are \fBon\fR and \fBoff\fR; all other val ues
are ignored. If the \fBKEYCLICK\fR variable is not specified in the default
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file, the setting is unchanged.

.sp

.LP

The keyboard abort sequence effect can only be changed by a super-user using

the \fB-a\fR option. This sequence is typically Stop-A or L1-A and Shift-Pause
on the keyboard on \fBSPARC\ fR systens, F1-A and Shift-Pause on x86 systens,
and BREAK on the serial console Input device on nbst systemns.

.sp

.LP

A \fBBREAK\ fR condition that originates froman erroneous electrical signal
cannot be distinguished fromone deliberately sent by rembte \fBDCE\fR As a
renmedy, use the \fB-a\fR option with Alternate Break to switch break
interpretation. Due to the risk of incorrect sequence interpretation, binary
protocol s such as \fBSLIP\fR and others should not be run over the serial

consol e port when Alternate Break sequence is in effect.

.sp

.LP

Al t hough PPP is a binary protocol, it has the ability to avoid using characters
that interfere with serial operation. The default alternate break sequence is

CTRL-m \fB~\fR CTRL-b, or \fBOD 7E 02\fR i n hexadecimal. In PPP, this can be
CTRL-m \fB~\fR CTRL-b, or \fBOD 7E 02\fR in hexidecimal. In PPP, this can be
avoi ded by setting either \fB0x00000004\fR or \fB0x00002000\fR in the ACCM
This forces an escape for the CTRL-b or CTRL-m characters, respectively.

.sp

.LP

To do this in Solaris PPP 4.0, add:

.sp

Lin 42

. nf

asyncmap 0x00002000

fi

Gin -2
.sp

.sp
LP

to the \fB/etc/ppp/options\fR file or any of the other configuration files used
for the connection. See \fBpppd\fR(1M.

.sp

.LP

SLI P has no conparabl e capability, and nust not be used if the Alternate Break
sequence i s in use.

.sp

.LP

The Alternate Break sequence has no effect on the keyboard abort. For nore
information on the Alternate Break sequence, see \fBzs\fR(7D), \fBse\fR(7D),
and \fBasy\fR(7D).

.sp

.LP

On neny systens, the default effect of the keyboard abort sequence is to
suspend the operating systemand enter the debugger or the nonitor. Sone
systems feature key switches with a \fBsecure\fR position. On these systens,

setting the key switch to the \fBsecure\fR position overrides any software
default set with this command.

.sp

.LP

To pernmanently change the software default effect of the keyboard abort
sequence, first add or change the value of the \fBKEYBOARD _ABORT\fR variable in
the \fB/etc/default/kbd\fR file to:

.sp

in 42

nf
KEYBCARD ABORT=di sabl e
Cfi
.in -2
.sp
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125
126
127
128
129
130
131
132
133
134
135
136
137
138

139 .

140
141

143
144
145
146
147
148

149 .
150 .i
151 .

152

.sp
.LP

Next, run the command \fBkbd\fR \fB-i\fR to change the setting. Valid settings
are \fBenable\fR \fBdisable\fR and \fBalternate\fR, all other values are
ignored. If the variable is not specified in the default file,

unchanged.

.sp

.LP

To set the abort sequence to the hardware BREAK, set the value of the

\ f BKEYBOARD _ABORT\fR variable in the \fB/etc/default/kbd\fR file to:

.sp

.in +2

. nf

KEYBOARD ABORT=enabl e

fi

.in -2

.sp

.sp
.LP

To change the current setting, run the command \fBkbd\fR \fB-i\fR To set the
abort sequence to the Alternate Break character sequence, first set the current
vaI ue of the \fBKEYBOARD ABORT\fR variable in the \fB/etc/default/kbd\fR file

the setting is

KEYBOARD_ABORT=al t er nat e

153 . fi

154
155

157
158
159
160
161
162
163
164
165
166
167
168
169
170

.in -2
.sp

.sp
.LP

Next, run the command \fBkbd\fR \fB-i\fR to change the setting. \Wen the
Alternate Break sequence is in effect, only serial consol e devices are

af f ect ed.

.sp

.LP

To set the autorepeat delay by default, set the \fBREPEAT_DELAY\fR variable in
the file \fB/etc/default/kbd\fR to the expected value with units in
mlliseconds (ms). To avoid making the keyboard unusable due to a typographi cal
error, delay val ues bel ow \ fBKI OCRPTDELAY_ M N\fR (defined in

\fB/ usr/incl ude/ sys/ kbi 0. h\fR) are rejected with \fBEl NVAL\fR:

- SPp

Lin +2

171 . nf

172
173
174
175

177
178
179
180
181
182
183

REPEAT_DELAY=500
i

.in -2

.sp

.sp
.LP

To set the autorepeat rate by default, set the \fBREPEAT_RATE\fR variable in
the file \fB/etc/defaul t/kbd\fR to the expected value with units in
mlliseconds. Negative and zero repeat rates are ejected with \fBEINVAL\fR
.sp

.in +2

184 . nf

185
186
187
188

REPEAT_RATE=33
i

in -2

.sp
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190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207

209
210
211
212
213
214
215
216
217
218
219
220
221

.sp
.LP

To change the current settings of \fldelay\fR and \flrate\fR, run the command,
\fBkbd\fR \fB-i\fR When the Auto Repeat Delay and/or Auto Repeat Rate are in
effect, only conmand |ine node is affected.

.sp

.LP

To set the | anguage by default, set the \fBLAYQUT\fR variable in the file
\fB/etc/default/kbd\fR to the expected | anguage. These | anguages supported in
kernel can be found by running \fBkbd\fR \fB-s\fR O her values are ignored.
For exanple, the follow ng sets Spanish |ayout to the keyboard:

.sp

.in +2

. nf

LAYOUT= Spani sh

Cfi

.in -2

.sp

.sp
.LP

Next, run the \fBkbd\fR \fB-i\fR to change the setting. Wen Sol aris reboots,
the Spani sh key table is |oaded into the kernel. These |layouts are valid for

\ fBusb\fR and \fBps/ 2\ fR keyboards.

.sp

.LP

To set the keyboard beeper frequency by default, set the \fBKBD BEEPER FREQ fR
variable in the file \fB/etc/default/kbd\fR to the expected value with units in
HZ. This value should be between 0 and 32767, inclusive. Gherwise will be
rejected with \fBEI NVAL\f R

.sp

.in 42

222 . nf

223

224 .

225
226

228
229
230
231
232
233
234
235

KBD_BEEPER_FREQ=2000
fi

.in -2

.sp

.sp
.LP

To set the consol e beeper frequency by default, set the

\ f BCONSOLE_BEEPER FREQ fR variable in the file \fB/etc/default/kbd\fR to the
expected value with units in HZ This value should be between 0 and 32767,
inclusive. OGherwise will be rejected with \fBEI NVAL\fR:

.sp

Lin +2

236 . nf

237

CONSOLE_BEEPER_FREQ=900

238 . fi

239
240

242
243
244
245
246
247
248
249
250

.in -2
.sp

.sp

To change the current settings of keyboard beeper frequency and consol e beeper
frequency, run \fBkbd\fR \fB-i\fR

. SH OPTI ONS

.LP

The fol |l owi ng options are supported:

.sp

.ne 2

251 .na

252
253
254
255

\fB\fB-a\fR \fBenable\fR | \fBdisable\fR | \fBalternate\fRfR
.ad

.sp .6

. RS 4n
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256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272

274
275
276
277
278
279
280
281

283
284

285 .

286
287
288
289
290
291
292
293
294

Enabl es, disables, or alternates the keyboard abort sequence effect. By
default, a keyboard abort sequence suspends the operating system on nost
systems. This sequence is typically Stop-A or L1-A and Shift-Pause on the
keyboard on \fBSPARC\fR systens, F1-A and Shift-Pause on x86 systens, and BREAK
on the serial console device.

.sp
The default keyboard behavior can be changed using this option. The \fB-a\fR
option can only be used by a super-user.

.sp
.ne 2

.na
\fB\fBenabl e\ fR fR

.a
.RS 13n

Enabl es the default effect of the keyboard abort sequence (suspend the
operating systemand enter the debugger or the nonitor).

. RE

.sp
.ne 2

.na
\fB\fBdi sabl e\ f R fR

.ad

. RS 13n

Di sabl es the default/alternate effect and ignores keyboard abort sequences.
. RE

.sp
.ne 2

na
\fB\fBalternate\fR fR

.ad

. RS 13n

Enabl es the alternate effect of the keyboard abort sequences (suspend the
operating systemand enter the debugger or the nonitor) upon recelving the

Al ternate Break character sequence on the console. The Alternate Break sequence
is defined by the drivers \fBzs\fR(7D), \fBse\fR(7D), \fBasy\fR(7D). Due to a
risk of incorrect sequence interpretation, binary protocols cannot be run over
the serial console port when this value is used.

295 . RE

299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314

316
317

318 .

319
320
321

.RE

.sp
.ne 2

.na
\fB\fB-b\fR \fBkeyboard\fR | \fBconsole\fRfR

.ad

.sp .6

.RS 4n

Sets the beeper frequency for keyboard or console.
.sp

.ne 2

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

RS 12n
Set the keyboard beeper frequency to the operand in HZ. See \fBOPERANDS\fR
.RE

.sp
.ne 2

na
\f B\ f Bconsol e\fR fR
.ad

.RS 12n
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322

Sets the consol e beeper frequency to the operand in HZ. See \fBOPERANDS\fR

323 . RE

325

327
328
329
330
331
332
333
334
335
336
337
338
339
340
341

.RE

.sp
.ne 2

.na
\fB\fB-c\fR\fBon\fR | \fBof f\fRfR
.ad

.sp .6
. RS 4n
Turns the clicking of the keyboard on or off.

.sp
.ne 2

.na
\fB\f Bon\fRfR
.ad

.RS 7n

Enabl es cli cking

342 .RE

344
345
346
347
348
349
350
351

353

355
356
357
358
359
360
361
362
363

365
366
367
368
369
370
371
372

.sp
.ne 2

.na
\fB\fBof fA\fRfR
.ad

.RS 7n

Di sabl es clicking
.RE

. RE

.sp
.ne 2

.na
\fB\fB-d\fR \ fl keyboard device\fRfR
.ad

.sp .6

. RS 4n

Speci fies the keyboard device being set. The default setting is \fB/ dev/kbd\fR
. RE

.sp
.ne 2

.na
\fB\fB-D\f R \flautorepeat delay\fRfR
.ad

.sp .6

.RS 4n

Sets the autorepeat delay in mlliseconds.

373 .RE

375
376
377
378
379
380
381
382
383
384
385
386
387

.sp
.ne 2

.na
\fB\fB-i\fRfR

.ad

.sp .6

. RS 4n

Sets keyboard properties fromthe keyboard default file. Wth the exception of
\fB-d\fR \flkeyboard device\fR, this option cannot be used with any other
option. The \fB-i\fR option instructs the keyboard command to read and process
keyclick and keyboard abort default values fromthe \fB/etc/default/kbd\fR
file. The \fB-i\fR option can only be used by a user or role with the Device
Security Rights Profile.
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388 . RE

390 .sp

391 .ne 2

392 .na

393 \fB\fB-I\fRfR

394 . ad

395 .sp .6

396 . RS 4n

397 Returns the layout code of the keyboard being used, and the autorepeat del ay
398 and autorepeat rate being used

399 .sp

400 If used with -Ror -Doption, this option returns the val ue before the changes
401 . RE

403 .sp

404 .ne 2

405 . na

406 \fB\fB-r\fRfR

407 . ad

408 .sp .6

409 . RS 4n

410 Resets the keyboard as if power-up
411 . RE

413 .sp

414 .ne 2

415 . na

416 \fB\fB-RfR \flautorepeat rate\fRfR
417 . ad

418 .sp .6

419 . RS 4n

420 Sets the autorepeat rate in mlliseconds
421 . RE

423 .sp
424 .ne 2

425 . na

426 \fB\fB\fRfB-s\fR\fB[\fR fllanguage\fRfB]\fRfR

427 . ad

428 .sp .6

429 .RS 4

430 Sets the keyboard | ayout into the kernel

431 .sp

432 1f \fllanguage\fR is specified, the layout is set to \fllanguage\fR and

433 \f Bl oadkeys\fR(1) runs inplicitly. If \fllanguage\fR is not specified, a list
434 of avail able | ayouts are presented, pronpting for the user to specify the
435 \fll anguage\f R See \fBOPERANDS\ f R

436 . RE

438 .sp

439 .ne 2

440 . na

441 \fB\fB-t\fRfR

442 . ad

443 .sp .6

444 | RS 4n

445 Returns the type of the keyboard being used
446 . RE

448 . SH OPERANDS

449 | LP

450 The foll owi ng operands are supported
451 .sp

452 .ne 2

453 . na
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454 \ fBf requency\fR
455 . ad

456 . RS 13n

457 The frequency val ue specified to be set in kernel. The receiver of this value
458 is specified by the \fB-b\fR option. This val ue should be between 0 and 32767
459 otherwise will be ejected with \fBElI NVAL\fR

460 . RE

462 .sp

463 .ne 2

464 . na

465 \f Bl anguage\ f R

466 . ad

467 . RS 13n

468 The | anguage specified to be set in kernel. If the |anguage is not found, the
469 | anguages supported are listed for selection. It only applies to \fB-s\fR
470 opti on.

471 . RE

473 . SH EXAMPLES

474 . LP

475 \f BExanpl e 1 \fRDi spl ayi ng the Keyboard Type

476 .sp

477 .LP

478 The follow ng exanpl e di splays the keyboard type

480 .sp

481 .in +2

482 . nf

483 exanpl e% kbd -t

484 Type 4 Sun keyboard
485 exanpl e%

486 . fi

487 .in -2

488 .sp

490 .LP

491 \fBExanple 2 \fRSetting Keyboard Defaults

492 .sp

493 . LP

494 The foll owi ng exanpl e sets the keyboard defaults as specified in the keyboard
495 default file:

497 . sp

498 .in +2

499 . nf

500 exanpl e# kbd -i
501 exanpl e#

502 .fi

503 .in -2

504 .sp

506 .LP

507 \fBExanpl e 3 \fRDisplaying Infornation

508 .sp

509 .LP

510 The foll owi ng exanpl e displays keyboard type and | ayout code. It also displays
511 auto repeat delay and rate settings

513 .sp

514 .in +2

515 . nf

516 exanpl e% kbd -1
517 type=4

518 | ayout =43 (0x2b)
519 del ay(ns) =500
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520
521

522 . f

523
524

526
527
528
529
530

532
533
534
535
536
537
538
539

541
542
543
544
545

547
548
549
550
551
552
553
554

556
557
558
559
560
561

563
564
565
566
567
568
569
570
571
572
573
574

576
578

579 . f

580
581

583
584
585

rate(ns)=33
exanpl e%
i
.in -2
.sp

. LP

\fBExanpl e 4 \fRSetting Keyboard Autorepeat Del ay

.sp

.LP

The foll owi ng exanpl e sets the keyboard autorepeat del ay:

.sp
Lin 42

. nf

exanpl e% kbd - D 300
exanpl e%

fi

.in -2

.sp

. LP

\fBExanple 5 \fRSetting Keyboard Autorepeat Rate

.sp

.LP

The fol |l owi ng exanpl e sets the keyboard autorepeat rate:

.sp

.in +2

. nf

exanpl e% kbd -R 50
exanpl e%

i

.in -2
.sp

. LP

\fBExanpl e 6 \fRSel ecting and Setting the Keyboard Language

.sp

.LP

The foll owi ng exanpl e sel ects and sets the keyboard | anguage froma Ilist of
| anguages specified:

.sp
.in +2

. nf

exanpl e% kbd -s

1. Al bani an 16. Malta_UK

2. Bel arusian 17. Malta_US

3. Belgian 18. Norwegi an

4. Bul garian 19. Portuguese

5. Croatian 20. Russian

6. Dani sh 21. Serbi a- And- Mont enegr o
7. Dutch 22. Slove

V& ...

To select the keyboard | ayout, enter a nunber [default n]:

exanmpl e%
i

.in -2
.sp

.sp
.LP
The foll owi ng exanpl e sets the keyboard | anguage specified:
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587
588
589
590
591
592
593
594

596
597
598
599
600

602
603
604
605
606
607
608
609

611
612
613
614
615
616
617
618

620
621
622
623
624
625
626
627

629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651

.sp
.in +2

. nf

exanpl e% kbd -s Dutch
exanpl e%

i

.in -2

.sp

. LP

\fBExanple 7 \fRSetting the Keyboard Beeper Frequency
.sp

.LP

The foll owi ng exanpl e sets the keyboard beeper frequency:

.sp
Lin 42

. nf

exanpl e% kbd -b keyboard 1000
exanpl e%

fi

.in -2

.sp

. SH FI LES
.ne 2

. na

\fB\f B/ dev/kbd\fRfR
.ad

.RS 20n

Keyboard device file.
.RE

.sp
.ne 2

.na
\fB\fB/etc/defaul t/kbd\fRfR
.ad

. RS 20n
Keyboard default file containing software defaults for keyboard configurations.
.RE

. SH SEE ALSO

. LP

\ f Bl oadkeys\ fR(1), \fBsvcs\fR(1)
\ f Bkadb\ f R(1M), \fBsvcadm fR(1M
\fBattributes\fR(5), \fBsnf\
\fBasy\fR(7D), \fBvirtual km
. SH NOTES

.LP

Some server systens have key switches with a \fBsecure\fR key position that can
be read by system software. This key position overrides the nornal default of
the keyboard abort sequence effect and changes the default so the effect is

di sabl ed. When the key switch is in the \fBsecure\fR position on these systens,
the keyboard abort sequence effect cannot be overridden by the software
default, which is settable with the \fBkbd\fR utility.

.sp

.LP

Currently, there is no way to determne the state of the keyboard click
setting.

.sp

.LP

The \fBkdb\fR service is managed by the service managenent facility,
\fBsnf\fR(5), under the service identifier:

.sp

\f Bi netadm f R(1M) ,
f Bkeyt abl es\ f R(4),
Bzs\fR(7D), \fBse\fR(7D),
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652 .in +2

653 . nf

654 svc:/system keymap: def aul t

655 . fi

656 .in -2

657 .sp

659 .sp

660 . LP

661 Admi nistrative actions on this service, such as enabling, disabling, or

662 requesting restart, can be perforned using \fBsvcadmfR(1M. Responsibility for
663 initiating and restarting this service is delegated to \fBinetd\ fR(1M. Use
664 \fBinetadm fR(1M to make configuration changes and to view configuration
665

666

information for this service. The service's status can be queried using the
\ fBsvcs\ fR(1) conmand.
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.\" Copyright (c) 2001, Sun Mcrosystens, Inc. Al Rights Reserved

.\" The contents of this file are subject to the terns of the Conmobn 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 CDODL HEADER in each file and in
.TH MSGFMT 1 "Sep 17, 2001"

. SH NAME

negfnt \- create a nessage object froma nessage file

. SH SYNOPSI S

LP

. nf

\fBmegf M\fR [\fB-DIfR\flIdir\fR| \fB-\(mdirectory\fR-\fIdir\fR]
[\fB-f\fR | \fB-\(muse-fuzzy\fR] [\fB-g\fR
[\fB-o\fR \floutput-file\fR | \fB-\(moutput-file\fR=\floutput-file\fR
[\fB-s\fR] [\fB-\(mistrict\fRl [\fB-v\fR] [\fB-\(mverbose\fR] \flfilenane\

LP

The \fBsgfnt\fR utility creates nmessage object files from portable object
files (\flfilename\fR fB\ & po\fR), wi thout changing the portable object files.
- Sp

LP

The \fB\& po\fR file contains nessages displayed to users by system conmands or
by application prograns. \fB\& po\fR files can be edited. The nessages in these
files can be rewitten in any |anguage supported by the system

.sp

.LP

The \fBxgettext\fR(1) conmand can be used to create \fB\& po\fR files from
script or prograns.

.sp

. LP

R inter prets data as characters according to the current setting of
t he \fBLC CT PE\fR | ocal e category or according to the codeset specified in the
file.

The fol | ow ng options are supported:

.sp
.ne 2

.na

\fB\fB-D\IfR\fIdir\fRfR

.ad

br

\fB\fB \(midirectory=\fRfldir\fRfR
ad

RS 27n
Adds \fldir\fR to the list for input files search.
. RE

.sp
.ne 2

. na
\fB\fB-fA\fTRfR
.ad
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122

. br

.nha
\fB\fB-\(muse-fuzzy\fRfR

.ad

.RS 27n

Uses fuzzy entries in output. If this option is not specified, fuzzy entries
are not included into the output. These options are ignored if Solaris nmessage
catal ogs are processed.

.RE

.sp
.ne 2

.na
\fB\fB-g\fRfR

.ad

RS 27n

Directs the utility to generate t

the GNU conpati bl e message catalog file. This
option cannot be specified with th
. RE

e \fB-s\fR option.

.sp
.ne 2

.na
\fB\fB-o\fR \floutput-file\fRfR
.ad
. br

.na
\fB\fB-\(moutput=\fR floutput-file\fRfR
d

. al
.RS 27n

Specifies the output file nane as \floutput-file\fR All domain directives and
duplicate msgids in the .\fBpo\fR file are ignored.

RE

.sp
.ne 2

.na
\fB\fB-s\fRfR

.ad

.RS 27n

Directs the utility to generate the Solaris nessage catalog file.
cannot be specified with the \fB-g\fR option.

RE

This option

.sp
.ne 2

. na
\fB\fB-\(mstrict\fRfR
. ad

a
.RS 27n
Directs the utility to append the suffix \fB\& no\fR to the generating nessage

object file name if it doesn't have this suffix. This option is ignored if
Sol ari s message catal ogs are processed.

. RE

.sp

.ne 2

.na

\fB\fB-vV\fRfR

.ad

. br

.na

\fB\fB-\(mverbose\fR fR

.ad

. RS 27n

Verbose. Lists duplicate message identifiers if Solaris nessage catalog files
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123 are processed. Message strings are not redefined.

124 .sp

125 If GNU-conpatible nmessage files are processed, this option detects and

126 di agnoses input file anomalies which mght represent translation errors. The
127 megid and nsgstr strings are studied and conpared. It is considered abnormal if
128 one string starts or ends with a newine while the other does not. Also, if the
129 string represents a format string used in a printf-like function, both strings
130 shoul d have the sane number of % format specifiers, with matching types. If the
131 flag \fBc-format\fR appears in the special coment '\fB#\fR for this entry, a
132 check is perforned.

133 . RE

135 . SH USAGE

138 .sp

136 .LP

137 The format of portable object files (\fB\& po\fR files) is defined as follows.
138 Each \fB\& po\fR file contains one or nore lines, with each |ine containing
139 either a conment or a statement. Corments start the line with a pound sign
140 (\fB#\fR) and end with the newine character. Al coments (except special

141 conments described later) and enpty lines are ignored. The format of a

142 statenent is:

143 .sp

144 .in +2

145 . nf

146 \fldirective\fR \flvalue\fR

147 . fi

148 .in -2

149 .sp

151 .sp

152 . LP

153 Each \fldirective\fR starts at the beginning of the line and is separated from
154 \flvalue\fR by white space (such as one or nore space or tab characters).

155 \flval ue\fR consists of one or nore quoted strings separated by white space.
156 Use any of the follow ng types of directives for the Solaris nessage file:

157 .sp

158 .in +2

159 . nf

160 donmi n \fldomai nname\ f R

161 nsgid \flmessage_identifier\fR

162 nmsgstr \flnessage_string\fR

163 . fi

164 .in -2

165 .sp

167 .sp

168 .LP

169 For a GNU-conpatible nessage file, use any of the follow ng types of

170 directives:

171 .sp

172 .in +2

173 . nf

174 donmi n \fldomai nnarme\ f R

175 msgid \flnessage_identifier\fR

176 msgid_plural \fluntranslated_string_plural\fR

177 megstr \flmessage_string\fR

178 negstr[\fIn\fR \flnmessage_string\fR

179 .fi

180 .in -2

181 .sp

183 .sp

184 . LP

185 The behavi or of the \fBdomain\fR directive is affected by the options used. See
186 OPTIONS for the behavior when the \fB-o\fR or \fB-\(moutput-file\fR options
187 are specified. If the \fB-o\fR or \fB-\(moutput-file\fR options are not
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188
189
190
191
192
193
194
195
196
197

speci fied, the behavior of the \fBdomain\fR directive is as follows:
RS +4
TP
|et \ (bu
el
Al msglds fromthe beginning of each \fB\& po\fR file to the first

\fBdonai n\fR directive are put into a default nessage object file. The default
nessage object file is named \fBnessages.nmo\fR, if the Solaris message catal og
file format is used to generate the nmessage object file or if the
\fB-\(mstrict\fR option is specified. Otherw se, the default nessage object

198 file is named \fBnessages\fR

199 . RE

200 . RS +4

201 . TP

202 .ie t \ (bu

203 . el

204 When \mesgfm\fR encounters a \fBdomai n\fR \fldomai nname\fR directive in the

205
206
207

\fB\& po\fR file, all follow ng msgids until the next \fBdomain\fR directive
are put into the nessage object file, named \fBdomai nnane.mo\fR, if the Solaris
nessage catalog file format is used to generate the nessage object file or if

208 the \fB-\(mstrict\fR option is specified. OQtherw se, the nsgids are put into
209 the nessage object file nanmed \fBdomai nnanme\fR

210 . RE

211 .RS +4

212 . TP

213 .iet \(bu

214 .el o

215 Duplicate nsgids are defined in the scope of each donain. That is, a nsgid is
216 considered a duplicate only if the identical nsgid exists in the same donain.
217 .RE

218 . RS +4

219 . TP

220 .iet \(bu

221 .el o

222 Al duplicate nmsgids are ignored.

223 . RE

224 .sp

225 .LP

226 The \fBmsgi d\fR directive specifies the value of a nmessage identifier

227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
246
244
245
246
247
248
249
250
251
252

associated with the directive that follows it. The \fBmsgid_plural\fR directive
specifies the plural form nessage specified to the plural message handling
functions \fBngettext()\fR \fBdngettext()\fR or \fBdcngettext()\fR The
\flnessage_identifier\fR string identifies a target string to be used at
retrieval time. Each statement containing a \fBnsgid\fR directive nust be
followed by a statenent containing a \fBnsgstr\fR directive or
\fBmegstr\fR{\fIn\fR] directives.

.sp

.LP

The \fBrsgstr\fR directive specifies the target string associated with the
\flmessage_identifier\fR string declared in the i mediately preceding
\fBmsgi d\fR directive.

.sp
.LP

The directive \fBmsgstr\fRI\fIN\fR (where \fIn\fR =0, 1, 2, .) specifies
the target string to be used with plural form handling functions

\fBngettext ()\fR \fBdngettext()\fR and \fBdcngettext()\fR
\fBngettext()\fR \fBdngettext()\fR and \fBdcngetttext()\fR

.sp

.LP

Message strings can contain the escape sequences \fB\
\fB\WWt\fR for tab, \fB\\V\fR for vertical tab, \fB\\b
\fB\\r\fR for carriage return, \fB\\f\fR for fornfeed
\fB\W\"\fR for double quote, \fB\\a\fR for alarm \fB\
pattern, and \fB\\xDD\fR for hexadeci mal bit pattern.
.sp

.LP

n\fR for newine,

f or backspace,

B\\\fR for backsl ash,
fR for octal bit

——=
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253
254
255

256 .
257 .

258
259
260
261
262

263 .
264 .
265 .

267 .
268 . L

269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285

Conments for a GNU-conpatible nessage file should be in one of the follow ng
formats (the \fBnegfnt\fR utility wll ignore these comrents when processing
Sol aris nmessage files):

transl at or-coment s\ f R
| aut omati c- conment s\ f R
Ireference\fR .

I f

The "\ fB#:\fR comments indicate the | ocation of the msgld strlng in the source
files in\flfilenane\fR \flline\fR format. The '\fBAfR , '\fB#. \

and '\ fB#:\fR coments are infornative only and are S|Iently |gnored by the
\fBmegf mt\fR utility. The "\fB# \fR conments require one or nore flags
separated by the comma character. The following \flflag\fRs can be specified:
.sp

ne 2

\fg\fouzzy\fR\fR

RS 15n

Thi s flag can be inserted by the translator. It shows that the \fBmsgstr\fR
string mght not be a correct translation (anynore). Only the translator can
judge if the translation requires further nodification or is acceptable as is.
Once satisfied with the translation, the translator renmoves this \fBfuzzy\fR
flag. If this flag is specified, the \fBmsgfm\fR utility will not generate the
entry for the immediately followi ng nsgid in the output nessage catal og.

286 . RE

288
289

.sp
.ne 2

290 .na

291
292
293

\fB\fBc-format\fR fR
.ad
. br

294 .na

295
296
297
298
299
300
301

\fB\fBno-c-format\fR fR

.ad

. RS 15n

The \fBc-format\fR flag indicates that the \fBnsgid\fR string is used as a
format string by printf-like functions. In case the \fBc-format\fR flag is
given for a string, the \fBnsgfnt\fR utility does some nore tests to check the
validity of the translation.

302 .RE

304
305
306
307
308
309
310
311
312
313
314
315
316
317
318

.sp
. LP

In the GNU-conpatible nessage file, the \fBmsgid\fR entry with enpty string
("") is called the header entry and treated specially. If the nessage string
for the header entry contains \fBnplural s\fR=\flvalue\fR, the val ue indicates
the nunber of plural fornms. For exanple, if \fBnplurals\fR=4, there are four
plural forms. If \fBnplurals\fR is defined, the same |ine should contain
\fBplural =\fR fl expression\fR, separated by a semnicolon character. The
\flexpression\fR is a C | anguage expression to deterni ne which version of
\fBnegstr\fRI\fIN\fR] is to be used based on the value of \fIn\fR the | ast
argunment of \fBngettext()\fR, \fBdngettext()\fR or \fBdcngettext()\fR For
exanpl e,

.sp

Lin 42

. nf
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319 nplurals=2; plural=n==17?20:1

320 .fi

321 .in -2

322 .sp

324 .sp

325 . LP

326 indicates that there are two plural forns in the |anguage. nsgstr[O] is used if
327 n == 1, otherw se nsgstr[1] is used. For another exanple:

328 .sp

329 .in +2

330 . nf

331 nplurals 3; plural=n=17?20: n==2?21:2

332

333 |n -2

334 .sp

336 .sp

337 . LP

338 i ndi cates that there are three plural forns in the | anguage. nsgstr[0] is used
339 if n ==1, negstr[1] is used if n == 2, otherwi se nsgstr[2] is used.

340 .sp

341 . LP

342 If the header entry contains a \fBcharset\fR=\flcodeset\fR string, the

343 \flcodeset\fR is used to indicate the codeset to be used to encode the nessage
344 strings. |If the output string’s codeset is different fromthe nmessage string's
345 codeset, codeset conversion fromthe nessage string’ s codeset to the output
346 string’ s codeset will be perforned upon the call of \fBgettext()\fR

347 \fBdgettext()\fR, \fBdcgettext()\fR \fBngettext()\fR \fBdngettext()\fR and
348 \fBdcngettext ()\fR for the GNU-conpati bl e message catal ogs. The output string's
349 codeset is determined by the current |ocale s codeset (the return val ue of

350 \fBnl _I| angi nf o( CODESET\fR)) by default, and can be changed by the call of

351 \f Bbi nd_t ext dormai n_codeset ()\fR.

352 .SS "Message catalog file format"

356 .sp

353 . LP

354 The \fBmsgf mt\fR utility can generate the nessage object both in Solaris

355 nessage catalog file format and in GNU-conpati bl e nessage catalog file format.
356 If the \fB-s\fR option is specified and the input file is a Solaris \fB\& po\fR

357
358

file, the \fBnsgfnt\fR utility generates the nessage object in Solaris nessage
catalog file format. If the \fB-g\fR option is specified and the input file is

359 a G\U \fB\& po\fR file, the \fBnsgfnt\fR utility generates the nessage object
360 in GNU-conpatible nessage catalog file format. If neither the \fB-s\fR nor
361 \fB-g\fR option is specified, the \fBnsgfnt\fR utility determ nes the nessage
362 catalog file format as foll ows:

363 .RS +4

364 . TP

365 .iet \(bu

366 .el o

367 If the \fB\& po\fRf ile contains a valid G\NU header entry (having an enpty
368 string for \fBmegid\fR), the \fBmegf mt\fR utility uses the GNU conpati bl e
369 massage catalog file for

370

371 .RS +4

372 . TP

373 .iet \(bu

374 .el o

375 Oherwise, the \fBnsgfnt\fR utility uses the Solaris nessage catalog file
376 fornat.

377 .RE

378 .sp

379 . LP

380 If the \fBmegfmt\fR utility determ ned that the Solaris nessage catalog file
381 format is used, as above, but found the \fB\& po\fR file contains directives

382
383

that are specific to the GNU-conpatible nmessage catalog file format, such as
\fBnegi d_plural\fR and \fBnsgstr\fRI\fInN\fR], the \fBmsgfnt\fR utility handles
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384 those directives as invalid specifications

385 . SH EXAMPLES

386 .LP

387 \fBExanpl e 1 \fRCreating nessage objects from nessage files
388 .sp

389 .LP

390 In this exanple, \fBnodul el. po\fR and \fBnodul e2. po\fR are portabl e nmessage
391 objects files

393 .sp

394 .in +2

395 . nf

396 exanpl e% \fBcat nodul el. po\fR

397 # default domain "nessages. np"

398 nsgid "nmsg 1"

399 nsgstr "msg 1 translation”

400 #

401 donmi n "hel p_domai n"

402 nsgid "help 2"

403 nsgstr "help 2 translation”

404 #

405 donmi n "error_domain"

406 nsgid "error 3"

407 nsgstr "error 3 translation"

408 exanpl e% \ f Bcat nodul e2. po\fR

409 # default dommi n "nmessages. no"

410 nsgid "nesg 4"

411 nsgstr "nesg 4 translation”

412 #

413 domai n "error_domain"

414 nsgid "error 5"

415 nsgstr "error 5 translation"”

416 #

417 domai n "wi ndow_domai n"

418 nsgid "wi ndow 6"

419 nsgstr "wi ndow 6 translation”

420 . fi

421 .in -2

422 .sp

424 . sp

425 . LP

426 The following conmand wi |l produce the output files \fBnmessages. no\fR
427 \fBhel p_domain.mo\fR, and \fBerror_domain.m\fR in Solaris nessage catalog file
428 format

430 .sp

431 .in +2

432 . nf

433 exanpl e% \ f Bmsgf nt nodul el. po\ f R

434 . fi

435 .in -2

436 . sp

438 .sp

439 . LP

440 The following conmand wi Il produce the output files \fBnessages. no\fR
441 \fBhel p_domain.nmo\fR, \fBerror_donain.m\fR, and \fBw ndow donmain.no\fR in
442 Sol aris nessage catalog file format:

444 . sp

445 .in +2

446 . nf

447 exanpl e% \ f Bnsgf nt nodul el. po nodul e2. po\fR

448 . fi

449

.in -2
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450 . sp

452 . sp

453 . LP

454 The follow ng command will produce the output file \fBhello.m\fR in Solaris
455 nessage catalog file fornmat

457 . sp

458 .in +2

459 . nf

460 exanpl e% \fBnsgfnt -o hello.m nodul el. po nodul e2. po\fR
461 . fi

462 .in -2

463 . sp

465 . SH ENVI RONMENT VARI ABLES

470 .sp

466 .LP

467 See \fBenviron\fR(5) for descriptions of the follow ng environnental variables
468 that affect the execution of \fBmsgfnmt\fR \fBLC CTYPE\fR, \fBLC MESSAGES\fR,
469 and \f BNLSPATH\ f R

470 . SH ATTRI BUTES

476 .sp

471 . LP

472 See \fBattributes\fR(5) for descriptions of the following attributes

473 .sp

475 .sp

476 . TS

477 box

478 ¢ | ¢

479 1 | 1 .

480 ATTRI BUTE TYPE ATTRI BUTE VALUE
481

482 CS
483 . TE

Enabl ed

485 . SH SEE ALSO

492 .sp

486 .LP

487 \fBxgettext\fR(1), \fBgettext\fR(3C), \fBsetlocal e\fR(3C), \fBattributes\fR(5),
488 \ fBenviron\fR(5)

489 . SH NOTES

497 .sp

490 .LP

491 Installing message catal ogs under the Clocale is pointless, since they are
492 ignored for the sake of efficiency
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1'\" te
2 .\" Copyright (c) 2007, Sun Mcrosystens, Inc. Al Rights Reserved.
3 .\" The contents of this file are subject to the ternms of the Common Devel opnent
4 .\" You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE or http:
5 .\" Wen dlstrlbutlng Covered Code, include this CDDL HEADER in each file and in
6 .TH Mr 1 "Jun 21, 2007"
7 . SH NAME
8 nt \- magnetic tape control
9 . SH SYNOPSI S
10 . LP

. nf
12 \fBm\fR [\fB-f\fR \fltapename\fR] \flcommand\fR .. [\flcount\fR]
Cfi

15 . SH DESCRI PTI ON
16 .sp

.LP
17 The \fBm\fR utility sends commands to a nmagnetic tape drive. If \fB-f\fR
18 \fltapename\fR is not specified, the environnent variable \fBTAPE\fR i s used.
19 If \fBTAPE\fR does not exist, \fBnt\fR uses the device \fB/dev/rnt/On\fR
20 . SH OPTI ONS
22 .sp
21 .LP
22 The followi ng options are supported:
23 .sp
24 .ne 2

.nha
26 \fB\fB-f\fR \fltapenane\fR fR

. al

28 . RS 15n

29 Specifies the raw tape device.
.RE

32 . SH OPERANDS

35 .sp

33 . LP

34 The follow ng operands are supported:
35 .sp

36 .ne 2

.na
38 \fB\flcount\fRfR
39 .ad
40 . RS 11n
41 The nunber of tines that the requested operation is to be performed. By
42 default, \fBnt\fR performs \flcomand\fR once. Miltiple operations of
43 \flcommand\fR can be perforned by specifying \flcount\fR

.RE

46 .sp
47 .ne 2

.na
49 \fB\fl command\ fR f R

50 . ad

51 .RS 11n

52 The follow ng avail abl e conmands that can be sent to a magnetic tape drive are
53 supported. Only as nmany characters as are required to uniquely identify a

54 \flcommand\ f R need be specifi ed.

55 .sp
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121 .

.ne 2

.ha

\fB\fBasf\fR fR

.ad

.RS 10n

Speci fies absolute space to \flcount\fR file nunber. This is equivalent to a
\fBrewind\fR followed by a \fBfsf\fR \flcount\fR

.RE

.sp
.ne 2

.na

\fB\fBbsf\fRfR

.ad

. RS 10n

Back spaces over \flcount\fR EOF narks. The tape is positioned on the
begi nni ng- of -t ape side of the EOF nmark

. RE

.sp
.ne 2

.na
\fB\fBbsr\fRfR

.ad

.RS 10n

Back spaces \flcount\fR records.
. RE

.sp
.ne 2

.na
\fB\fBbssf\fRfR

. al

.RS 10n

Back spaces over the requested nunber of sequential file marks. Sequential file
marks are where the file marks are one right after the other with no other

bl ocks of any kind between the file marks. The nunber argunent specifies how
many sequential file marks to which to space. For exanple, \fBbssf 4\fR
searches backwards to the first place where there are 4 sequential file marks
and positions to the BOP side of the 4th file mark.

.sp
This command is not supported by all drives.
. RE

.sp
.ne 2

.na
\fB\fBeof \fRfR
.ad
. br

.na
\fB\f Bueof \fRfR

.a

. RS 10n

Wites \flcount\fR EOF marks at the current position on the tape.
. RE

.sp
.ne 2

.nha

\fB\fBf sf\fRfR

.ad

.RS 10n

Forward spaces over \flcount\fR ECOF marks. The tape is positioned on the first
bl ock of the file

RE
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123
124
125
126
127
128
129

.sp
.ne 2

.na
\fB\fBf sr\fRfR

.ad

. RS 10n

Forward spaces \flcount\fR records.

130 . RE

132
133
134
135
136
137
138
139
140
141
142
143
144
145

.sp
.ne 2

.na
\fB\fBf ssf\fRfR

.ad

. RS 10n

Forward spaces the over requested nunber of sequential file marks. Sequential
file marks are where the file marks are one right after the other with no other
bl ocks of any kind between the file marks. The nunber argunent specifies how
many sequential file marks to which to space. For exanple, \fBfssf 4\fR
searches forwards to the first place where there are 4 sequential file marks
and positions after the 4th file mark.

.sp
This command is not supported by all drives.

146 .RE

148
149
150
151
152
153
154
155

157
158
159
160
161
162
163

.sp
.ne 2

.na
\fB\fBload\fRfR

.ad

. RS 10n

Requests drive |oad and thread current nedia. Not supported by all drives.
.RE

.sp
.ne 2

. na
\fB\fBlock\fR fR

.ad

. RS 10n

Prevents nedi a renoval .

164 . RE

166
167
168
169
170
171
172
173
176
174

176
177
178
179
180
181
182

.sp
.ne 2

.na
\fB\fBnbsf\fRfR

.a

.RS 10n

Back spaces \flcount\fR files. The ta|
file. This is equivalent to \flcount+1
file. This is equivalent to \flcount+1
. RE

ned on the first block of the
ol | oned by one \fBfsf\
f

Rs f
Rs ol | oned by one \fBfsf\

1=
——o

t
f
R

.sp
.ne 2

.na
\fB\fBseek\fRfR

.ad

. RS 10n

Positions to requested | ogical tape position.

183 . RE

185
186

.sp
.ne 2
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187
188
189
190
191
192

194
195
196
197
198
199
200

.na
\fB\fBtel I\fRfR

.ad

.RS 10n

Gets and prints current |ogical tape position.
. RE

.sp
.ne 2

. na
\fB\fBunl ock\fR fR
.ad

. RS 10n

Al l ows nedia renoval .

201 . RE

203
204
205
206
207
208
209
210
211
212
213
214

216
217
218
219
220
221
222
223
224

226
227

228 .

229
230
231
232
233
234
235
236
237
238

240
241
242
243
244
245
246
247
248
249
250

If \flcount\fR is specified with any of the follow ng commands, the \flcount\fR
is ignored and the command is performed only once.

.sp
.ne 2

.na
\fB\fBconfig\fRfR

.ad

. RS 16n

Reads the drives current configuration fromthe driver and displays it in
\fBst.conf\fR format. See \fBst\fR(7D) for definition of fields and there
nmeani ngs.

. RE

.sp
.ne 2

.na
\fB\fBeom f R fR

.ad

. RS 16n

Spaces to the end of recorded nedia on the tape. This is useful for appending
files onto previously witten tapes.

.RE

.sp
.ne 2

na
\fB\fBerase\fRfR

.ad

. RS 16n

Erases the entire tape.

.sp
Sonme tape drives have option settings where only portions of the tape can be
erased. Be sure to select the correct setting to erase the whole tape. Erasing
a tape can take a long tinme depending on the device and/or tape. Refer to the
device specific manual for tine details.

. RE

.sp
.ne 2

. na
\fB\fBforcereserve\fRfR

.ad

. RS 16n

Attenpts to break a SCSI |l reserve issued by another initiator. Wen this
command conpl etes, the drive is not reserved for the current initiator, but is
avail abl e for use. This conmand can be only be executed by those with
super-user privileges.

. RE

.sp
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253
254
255
256
257
258
259
260
261
262
263

.ne 2

.na
\fB\fBoffline\fRfR
.ad
. br

.na
\fB\fBrewof fI\fRfR

.ad

.RS 16n

Rewi nds the tape and, if appropriate, takes the drive unit off-line by
unl oadi ng the tape.

264 . RE

266
267
268
269
270
271
272

.sp
.ne 2

.na
\fB\fBrel ease\fRfR

.ad

. RS 16n

Re- establ i shes the default behavior of releasing at close.

273 .RE

275
276
277
278
279
280
281
282

.sp
.ne 2

.na
\fB\fBreserve\fRfR

.ad

. RS 16n

Allows the tape drive to remain reserved after closing the device. The drive
nust then be explicitly rel eased.

283 . RE

285
286

287 .

288
289
290
291
292
293

295
296
297
298
299
300
301
302

304
305

306 .

307
308
309
310
311
312
313
314
315
316

318

.sp
.ne 2

na
\fB\fBretensi on\fRfR

. al
.RS 16n

Rewi nds the cartridge tape conpletely, then winds it forward to the end of the
reel and back to begi nning-of-tape to snooth out tape tension.

.RE

.sp
.ne 2

. na
\fB\fBrew nd\fRfR
.ad

. RS 16n

Rewi nds the tape.

. RE

.sp
.ne 2

na
\fB\fBstatus\fRfR

.ad

. RS 16n

Prints status information about the tape unit.

.sp
Status information can include the sense key reported by the drive, the
residual and retries for the last operation, the current tape position reported
in file nunber, and the nunber of blocks fromthe beginning of that file. It

m ght also report that WORM nedia is |oaded in that drive.

.RE

. RE
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320
324
321
322
323
324
325
326
327

329
330
331
332
333
334
335
336

337 .

339
340
341
342
343
344
345

.SH EXIT STATUS

.sp
.ne 2

.na
\fB\fBO\fRfR

.ad

. RS 5n

Al'l operations were successful.
. RE

.sp
.ne 2

.nha
\fB\fBI\fRfR

.ad

.RS 5n

Command was unrecogni zed or \fBnt\fR was unable to open the specified tape
drive.

RE

.sp
.ne 2

. na

\fB\fB2\fRfR

.ad

.RS 5n

An operation failed.

346 . RE

348
353
349
350
351
352
353
354

. SH FI LES

.sp
.ne 2

.na
\fB\fB/dev/rnt/*\fRfR
.ad

. RS 14n

nmagnetic tape interface

355 . RE

357
363
358
359
360

361 .

368
362
363
364
365
366
367
368

. SH SEE ALSO

.sp

.LP

\fBtar\fR(1), \fBtcopy\fR(1), \fBar.h\fR(3HEAD), \fBattributes\fR(5),
\fBntio\fR(71), \fBst\fR(7D)

SH BUGS

.sp

.LP

Not all devices support all options. Sone options are hardware-dependent. Refer
to the correspondi ng devi ce manual page.

.sp

. LP

\fBmt\fR is architecture sensitive. Heterogeneous operation (that is, SPARC to
x86 or the reverse) is not supported.
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"\" te
\" Copyright (c) 2007, Sun M crosystems, Inc. All Rights Reserved.

.\" Copyright 1989 AT&T

.\" The contents of this file are subject to the terns of the Conmon Devel opnent
.\" You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE or http:
.\" When distributing Covered Code,
.TH TRUSS 1 "Jul 31, 2004"

. SH NAME

truss \- trace systemcalls and signals

. SH SYNOPSI S

LP

. nf

\fBtruss\fR [\fB-fcaei | dDE\fR] [\fB-\fR [tTvx] [!] \flsyscall\fR ,...]
[\fB-\fR [sS] [!] \flsignal\fR,...] [\fB-\fR[nmM [!] \flfault\fR, ]
[\fB-\fR[rw] [!] \fIfd\fR,...]
[\fB-\fR [uU [!] \fllib\fR,. [:1 [!] \fifunc\fR,.
[\fB-o\fR \floutfile\fR] \fIcor'rmand\le \fB-p\fR\prld\fR[\fI/Ivvps\fR]

. SH DESCRI PTI ON

.LP

The \fBtruss\fR utility executes the specified command and produces a trace of
the systemcalls it performs, the signals it receives, and the nachine faults
it incurs. Each line of the trace output reports either the fault or signal
name or the systemcall nane with its argunents and return value(s). System
call argunents are displayed synbolically when possible using defines from

rel evant system headers. For any path nane pointer argunent, the pointed-to
string is displayed. Error returns are reported using the error code nanes
described in \fBIntro\fR(3). If, in the case of an error, the kernel reports a
m ssing privilege, a privilege nane as described in \fBprivileges\fR(5) is
reported in square brackets (\fB[ ]\fR) after the error code nane.

.sp

.LP

Optionally (see the \fB-u\fR option), \fBtruss\fR al so produce an entry/exit
trace of user-level function calls executed by the traced process, indented to
i ndi cate nesting.

. SH OPTI ONS

.LP

For those options that take a |list argunent, the nane \fBall\fR can be used as
a shorthand to specify all possible nenbers of the list. If the list begins
with a \fBI\fR the neaning of the option is negated (for exanple, exclude
rather than trace). Multiple occurrences of the same option can be specified.
For the same nanme in a |list, subsequent options (those to the right) override
previ ous ones (those to the left).

.sp

.LP

The fol |l owi ng options are supported:

.sp
.ne 2

.na
\fB\fB-a\fRfR

.ad

.sp .6

. RS 4n

Shows the argument strings that are passed in each \fBexec()\fR systemcall.
RE

.sp

include this CDDL HEADER in each file and in
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.ne 2

.ha
\fB\fB-c\fRfR

.ad

.sp .6

.RS 4n

Counts traced systemcalls, faults, and signals rather than displaying the
trace line-by-line. A sunmary report is produced after the traced command
term nates or when \fBtruss\fRis interrupted. If \fB-f\fR is also specified,
the counts include all traced systemcalls, faults, and signals for child
processes.

. RE

.sp
.ne 2

.na
\fB\fB-d\fRfR
.ad

.sp .6

. RS 4n

Includes a tine stanp on each line of trace output. The time stanp appears as a
field containing \flseconds\fR|.\|\flfraction\fR at the start of the line.
This represents a tinme in seconds relative to the beginning of the trace. The
first line of the trace output shows the base tinme from which the individual
time stanps are neasured, both as seconds since the epoch (see \fBtinme\fR(2))
and as a date string (see \fBctinme\fR(3C) and \fBdate\fR(1)). The tines that

85 are reported are the tines that the event in question occurred. For all system
86 calls, the event is the conpletion of the systemcall, not the start of the
87 systemcall.

88 . RE

90 .sp

91 .ne 2

92 .na

93 \fB\fB-D\IfRfR

94 . ad

95 .sp .6

96 . RS 4n

97 Includes a tine delta on each line of trace output. The val ue appears as a
98 field containing \flseconds\fR|.\|\flfraction\fR and represents the el apsed
99 tinme for the \fBLWAA\fR that incurred the event since the last reported event
100 incurred by that \fBLWP.\fR Specifically, for systemcalls, this is not the
101 time spent within the systemcall.

102 . RE

104 .sp

105 .ne 2

106 . na

107 \fB\fB-e\fRfR

108 . ad

109 .sp .6

110 . RS 4n

111 sShows the environnent strings that are passed in each \fBexec()\fR systemcall.
112 . RE

114 .sp

115 .ne 2

116 .na

117 \fB\fB-E\fRfR

118 . ad

119 .sp .6

120 . RS 4n

121 Includes a tinme delta on each line of trace output. The val ue appears as a
122 field containing \flseconds\fRfB\& \fR flfraction\fR and represents the

123
124

difference in tine el apsed between the begi nning and end of a systemcall.
.sp
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125
126

In contrast to
the systemcall.

the \fB-D\fR option, this is the amount of tinme spent within

127 .RE

129
130

.sp
.ne 2

131 .na

132

\fB\fB-fA\fRfR
d

133 . a

134
135
136
137
138
139
140
141

143
144
145
146
147
148
149
150
151
152
153
154
155

.sp .6

. RS 4n

Fol lows all children created by \fBfork()\fR or \fBvfork()\fR and incl udes
their signals, faults, and systemcalls in the trace output. Normally, only the
first-level conmand or process is traced. Wien \fB-f\fR Is specified, the
process-id is included with each line of trace output to indicate which process
executed the systemcall or received the signal.

.RE

.sp
.ne 2

.na
\fB\fB-i\fRfR

.ad

.sp .6

.RS 4n

Does not display interruptible sleeping systemcalls. Certain systemcalls,
such as \fBopen()\fR and \fBread()\fR on termninal devices or pipes, can sleep
for indefinite periods and are interruptible. Normally, \fBtruss\fR reports
such sl eeping systemcalls if they remain asleep for nore than one second. The
systemcall is reported again a second tine when it conpletes. The \fB-i\fR
option causes such systemcalls to be reported only once, when they conplete.

156 . RE

158
159
160
161

.sp
.ne 2

. ha
\fB\fB-I\fRfR
d

162 . a

163
164
165
166
167
168

170
171
172
173

.sp .6

. RS 4n

Includes the id of the responsi
line of trace output. If \fB-f\
the LWP-id are included.

. RE

bl e lightweight process (\fILW\fR) with each
fRis also specified, both the process-id and

.sp
.ne 2

. ha
\fB\fB-mMfR [\fBI\fRI\fIfault\fR ...\fR
d

174 .a

175
176
177
178
179
180
181

.sp .6

.RS 4n

Machine faults to trace or exclude. Those faults specified in the

conme- separated |ist are traced. Faults can be specified by nane or nunber (see
\fB<sys/fault.h>\fR). If the list begins with a \fB!\fR, the specified faults
are excluded fromthe trace output. Default is \fB-malI\fR\fB-mMfR
\fB!'fltpage\fR

182 . RE

184
185
186
187
188
189
190

.sp
ne 2

\fB\fB MTfR [\fBI\fRI\fIfaul t\fR ... \fR

sp .6
. RS 4n
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191

Machine faults that stop the process. The specified faults are added to the set

192 specified by \fB-mfR If one of the specified faults is incurred, \fBtruss\fR
193 | eaves the process stopped and abandoned (see the \fB-T\fR option). Default is
194 \fB\fRfB-MfRfBlall\fR

195 . RE

197 .sp

198 .ne 2

199 .na

200 \fB\fB-o\fR \floutfile\fRfR

201 . ad

202 .sp .6

203 . RS 4n

204 File to be used for the trace output. By default, the output goes to standard
205 error.

206 . RE

208 .sp

209 .ne 2

210 .na

211 \fB\fB-p\fRfR

212 . ad

213 .sp .6

214 . RS 4n

215 Interprets the \flcommand\fR argunments to \fBtruss\fR as a |list of process-ids
216 for existing processes (see \fBps\fR(1)) rather than as a command to be

217 executed. \fBtruss\fR takes control of each process and begins tracing it

218 provided that the userid and groupi d of the process nmatch those of the user or
219 that the user is a privileged user. Users can trace only selected threads by
220 appending \fB/\fR flthread-id\fR to the process-id. Miltiple threads can be
220 appending \fB/\fR flthread-id\fR to the process-id. Mitiple threads can be
221 selected using the \fB-\fR and \fB,\fR delimters. For exanple \fB/1,2,7-9\fR
222 traces threads \fBI\fR, \fB2\fR \fB7\fR, \fB8\fR, and \fB9\fR Processes can
223 al so be specified by their names in the \fB/proc\fR directory, for exanple,
224 \fB/ proc/ 12345\ f R

225 . RE

227 .sp

228 .ne 2

229 .na

230 \fB\fB-r\fR [\fBI\fRI\fIfd\fR ...\fR

231 . ad

232 .sp .6

233 . RS 4n

234 Shows the full contents of the \fBI/OfR buffer for each \fBread()\fR on any of
235 the specified file descriptors. The output is formatted 32 bytes per |ine and
236 shows each byte as an \fBASCII\fR character (preceded by one blank) or as a
237 2-character C | anguage escape sequence for control characters such as

238 horizontal tab (\[\e\|t) and newline (\|\e\|n). If \fBASCII\fR interpretation
239 is not possible, the byte is shown in 2-character hexadeci nal representation.
240 (The first 12 bytes of the \fBI/OfR buffer for each traced \fBprint >read()\fR
241 are shown even in the absence of \fB-r\fR) Default is

242 \fB\fRfB-r\fRfBlalI\fR

243 . RE

245 .sp

246 ne 2

247

248 \fB\fB-s\fR[\fBl\fR]\fIS|gnaI\fR AR

249

250 sp .6

251 . RS 4n

252 Si gnals to trace or exclude. Those signals specified in the comma-separated
253 list are traced. The trace output reports the receipt of each specified signal,
254 even if the signal is being ignored (not blocked). (Blocked signals are not

255

received until they are unbl ocked.) Signals can be specified by nane or nunber
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256 (see \fB<sys/signal .h>\fR). If the list begins with a \fBI'\fR, the specified
257 signals are excluded fromthe trace output. Default is \fB-sall\fR

258 . RE

260 .sp

261 .ne 2

262 .na

263 \fB\fB-S\fR [\fBI\fRI\flsignal\fR ...\fR

264 . ad

265 .sp .6

266 . RS 4n

267 Signals that stop the process. The specified signals are added to the set

268 specified by \fB-s\fR |f one of the specified signals is received, \fBtruss\fR
269 | eaves the process stopped and abandoned (see the \fB-T\fR option). Default is
270 \fB\fRfB-S\fRfBlalI\fR

271 . RE

273 .sp

274 .ne 2

275 .na

276 \fB\fB-t\fR [\fBI\fR|\flIsyscal I\fR,...\fR

277 . ad

278 .sp .6

279 . RS 4n

280 Systemcalls to trace or exclude. Those systemcalls specified in the

281 comma-separated |list are traced. If the list begins with a \fBI'\fR the

282 specified systemcalls are excluded fromthe trace output. Default is

283 \fB-tallI\fR

284 .RE

286 .sp

287 ne 2

288

289\fB\fB TR [\VfBI\fR\flsyscal I\fR ... \fR

290

291 sp .6

292 . RS 4n

293 Specifies systemcalls that stop the process. The specified systemcalls are
294 added to the set specified by \fB-t\fR |f one of the specified systemcalls is
295 encountered, \fBtruss\fR | eaves the process stopped and abandoned. That is,
296 \fBtruss\fR rel eases the process and exits but |eaves the process in the

297 stopped state at conpletion of the systemcall in question. A debugger or other
298 process inspection tool (see \fBproc\fR(1)) can then be applied to the stopped
299 process. \fBtruss\fR can be reapplied to the stopped process with the sane or
300 different options to continue tracing. Default is \fBIfRfB-T\fRfBlall\fR
301 .sp

302 A process left stopped in this manner cannot be restarted by the application of
303 \fBkillI\fR \fB-CONT\fR because it is stopped on an event of interest via

304 \fB/proc\fR, not by the default action of a stopping signal (see

305 \fBsignal.h\fR(3HEAD)). The \fBprun\fR(1) conmand described in \fBproc\fR(1)
306 can be used to set the stopped process running again.

307 .RE

309 .sp

310 .ne 2

311 .na

312 \fB\fB-u\fR

313 [\fBI\FfRI\NfITID\fR .. \fB\fRI\fB\fRI[\fBI\fRI\fIfunc\fR\|.\|].\|.\fR

314 . ad

315 .sp .6

316 . RS 4n

317 User-level function call tracing. \fllib\fR\|].\|.\|]. is a comm-separated |ist
318 of dynamic library names, excluding the ‘‘\fB\& so.\fRfInNfR "' suffix.

319 \flfunc\fR\|.\|.\|. is a conma-separated |ist of function names. In both cases
320 the nanmes can include nane-nmatching netacharacters \fB*\fR\fB2AfR \fB[]\fR
321 with the same neanings as those of \fBsh\fR(1) but as applied to the
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322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343

345
346
347

l'ibrary/function name spaces, not to files. An enpty library or function |ist
defaults to \fB*\fR, trace all libraries or functions in a library. A |eading
\fBI\fR on either list specifies an exclusion list, names of libraries or
functions not to be traced. Excluding a library excludes all functions in that
library; any function list following a library exclusion list is ignored.

sp
A si ngle \fB:\fR separating the library list fromthe function list nmeans to
trace calls into the libraries fromoutside the libraries, but omt calls nmade
to functions in a library fromother functions in the same library. A double
\fB:\|:\fR neans to trace all calls, regardless of origin.

- Sp
Li brary patterns do not match either the executable file or the dynanic |inker
unl ess there is an exact match (\fBI *\fR does not match \fBld.so.1\fR). To
trace functions in either of these objects, the names nust be specified
exactly, as in:

.sp
Lin +2

. nf

\fBtruss -u a.out -uld ...\fR
Cfi

.in -2

.sp

\fBa.out\fRis the literal name to be used for this purpose; it does not stand
for the name of the executable file. Tracing \fBa.out\fR function calls inplies
all calls (default is \fB::\fR).

348 .sp

349 Nultlple \fB-u\fR options can be specified and they are honored left-to-right.
350 The id of the thread that perforned the function call is included in the trace
351 output for the call. \fBtruss\fR searches the dynanmic synbol table in each

352 library to find function nanes and al so searches the standard synbol table if
353 it has not been stripped.

354 . RE

356 .sp

357 .ne 2

358 .na

359 \fB\fB-UfR

360 [\fBINFRINFITIiDAFTR ANV VEBAFRIAVIBAFRI[\FBINFRINf I func\fR\|.\|.\|.\fR
361 . ad

362 .sp .6

363 . RS 4n

364 User-level function calls that stop the process. The specified functions are
365 added to the set specified by \fB-u\fR |f one of the specified functions is
366 called, \fBtruss\fR | eaves the process stopped and abandoned (see the \fB-T\fR
367 option).

368 . RE

370 .sp

371 .ne 2

372 .na

373 \fB\fB-V\fR [\fBI\fRI\fIsyscal I\fR,...\fR

374 . ad

375 .sp .6

376 . RS 4n

377 Verbose. Displays the contents of any structures passed by address to the

378 specified systemcalls (if traced by \fB-t\fR). Input values as well as val ues

379 returned by the operating systemare shown. For any field used as both input
380 and output, only the output value is shown. Default is

381 \fB\fRfB-vV\fRfBlalI\fR

382 . RE

384 .sp

385 .ne 2

386 .na

387 \fB\fB-WfR [\fBI\fRI\fIfd\fR ...\fR
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388
389
390
391
392
393
394

396
397

.ad

.sp .6

RS 4n

Shows the contents of the I/O buffer for each \fBwmite()\fR on any of the
specified file descriptors (see the \fB-r\fR option). Default is
\fB\fRfB-WfRfBall\fR

. RE

.sp
.ne 2

398 .na

399

\VEBVfB-x\fR [\fBI\fR\flsyscal I\fR,...\fR
d

400 . a

401
402
403
404
405
406

407 .

409
410
411
412
413
414

415 .

416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431

432 .

433
434
435

437
438
439
440

.sp .6

RS 4n

Dspl ays the arguments to the specified systemcalls (if traced by \fB-t\fR) in
raw form wusually hexadeci mal, rather than synbolically. This is for unredeened
hackers who must see the raw bits to be happy. Default is
\fB\fRfB-x\fRfBlall\fR

RE

.sp
.LP

See \flman pages section 2: System Calls\fR for systemcall names accepted by
the \fB-t\fR \fB-T\fR \fB-vifR and \fB-x\fR options. Systemcall nunbers are
al so accepted.

.sp

LP

If \fBtruss\fRis used to initiate and trace a specified conmand and if the
\fB-o\fR option is used or if standard error is redirected to a non-termnal
file, then \fBtruss\fR runs with hangup, interrupt, and quit signals ignored.
This facilitates tracing of interactive progranms that catch interrupt and quit
signals fromthe terninal.

- Sp

.LP

If the trace output remains directed to the terminal, or if existing processes
are traced (the \fB-p\fR option), then \fBtruss\fR responds to hangup,
interrupt, and quit signals by releasing all traced processes and exiting. This
enabl es the user to terninate excessive trace output and to rel ease

previ ousl y-exi sting processes. Rel eased processes continue nornally, as though
they had never been touched.

. SH EXAMPLES

. LP

\fBExanpl e 1 \fRTraci ng a Command

sp

.LP

The followi ng exanpl e produces a trace of the \fBfind\fR(1) command on the
termnal :

.sp
Lin +2

. nf
exanple$ \fBtruss find . -print >find. out\fR

441 . fi

442
443

445
446
447
448
449
450

452
453

.in -2
.sp

. LP

\ f BExanpl e 2 \fRTraci ng Conmon System Cal | s

.sp

.LP

The foll owi ng exanpl e shows only a trace of the open,
system cal | s:

close, read, and wite

.sp
Lin +2
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454
455

456 . f

457
458

460
461
462
463
464
465

467
468
469
470

471 . f

472
473

475
476
477
478
479

481
482
483
484
485

487
488
489
490

. nf

exanpl e$ \fBtruss -t open,close,read,wite find .
i

.in -2

.sp

.LP

\f BExanpl e 3 \fRTracing a Shell Script

.sp

.LP

The foll owi ng exanpl e produces a trace of the \fBspelI\fR(1) comand on the
file \fBtruss.out\fR

-print >find.out\fR

.sp
.in +2

. nf

exarmpl e$ \fBtruss -f -o truss.out spell \fldocument\fRfR
i

.in -2

.sp

.sp
. LP

\fBspelI\fR is a shell script, so the \fB-f\fR flag is needed to trace not only
the shell but also the processes created by the shell. (The spell script runs a
pi pel i ne of eight processes.)

.LP
\ f BExanpl e 4 \fRAbbrevi ating Qutput

.sp
.LP
The fol Il owi ng exanpl e abbrevi ates out put:

.sp
Lin 42

. nf
exarpl e$ \fBtruss nroff -mm\fldocunent\fR >nroff.out\fR

491 . fi

492
493

495
496
497
498

500
501
502
503

in -2
.sp

.sp
.LP

because 97% of the output reports \fBlseek()\fR \fBread()\fR, and
\fBwite()\fR systemcalls. To abbreviate it:

.sp
Lin 42
. nf

exarmpl e$ \fBtruss -t !lseek,read, wite nroff -nm\fldocument\fR >nroff.out\fR

504 . fi

505
506

508
509
510
511
512
513

515
516
517
518

.in -2
.sp

.LP

\fBExanple 5 \fRTracing Library Calls From Qutside the C Library

.sp

.LP

The foll owi ng exanple traces all user-level calls nade to any function in the C
library fromoutside the Clibrary:

.sSp
Lin +2

. nf
exanpl e$ \fBtruss -u libc ...\fR

519 .fi
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520
521

.in -2
.sp

523 . L

524
525
526
527
528

530
531
532
533

P
\fBExanpl e 6 \fRTracing library calls fromwthin the Clibrary
.sp
LP
The fol | ow ng exanpl e includes calls nade to functions in the Clibrary from
within the Clibrary itself:

.sp
Lin +2

. nf
exanmple$ \fBtruss -u libc:: ... \fR

534 . fi

535 .

536

538
539
540
541
542
543

545
546
547
548

549 . f

550
551

553
554
555
556
557
558

560
561

in-2
.sp

.LP

\fBExanpl e 7 \fRTracing Library Calls Oher Than the C Library

.sp

.LP

The following exanple traces all user-level calls made to any library other
than the Clibrary:

.sp
Lin 42

. nf

exarmple$ \fBtruss -u '*’ -u !libc ...\fR
i

.in -2

.sp

.LP

\fBExanple 8 \fRTracing \fBprintf\fR and \fBscanf\fR Function Calls

.sp

.LP

The foll owi ng exanple traces all user-level calls to functions in the printf
and scanf family contained in the Clibrary:

.sp
Lin +2

562 . nf

563

exanpl e$ \fBtruss -u ’libc:*printf,*scanf’ ...\fR

564 . fi

565
566

568
569
570
571
572
573

575
576

.in -2
.sp
.LP

\f BExanpl e 9 \fRTraci ng Every User-level Function Call
.sp

.LP
The foll owi ng exanple traces every user-level function call fromanywhere to
anywher e:

.sp
.in +2

577 .n

578

579 .

580
581

583
584
585

f
exanpl e$ \fBtruss -u a.out -u ld:: -u:: ...\fR
fi
.in -2
.sp

.LP
\ f BExanpl e 10 \fRTracing a System Call Verbosely
.sp
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586 .LP
587 The fol | ow ng exanpl e verbosely traces the systemcall activity of process #1,

588 \fBinit\fR(1IM (if you are a privileged user):

590 .sp

591 .in +2

592 . nf

593 exaerI e# \fBtruss -p -v all 1\fR

594 . fi

595 .in -2

596 .sp

598 .sp

599 . LP

600 Interrupting \fBtruss\fR returns \fBinit\fR to normal operation.

602 . SH FILES

603 ne 2

604

605 \fB\fB/proc/ \fRfR

606 . ad

607 RS 11n

608 Process files

609 . RE

611 . SH SEE ALSO

612 . LP

613 \fBdate\fR(1), \fBfind\fR(1), \fBproc\fR(1), \fBps\fR(1), \fBsh\fR(1),

614 \fBspel I\fR(1), \fBinit\fR(1IM, \fBIntro\fR(3), \fBexec\fR(2), \fBfork\ f R(2),
615 \fBl seek\fR(2), \fBopen\fR(2), \fBread\fR(2), \fBtine\fR(2), \fBvfork\fR(2),
616 \fBwite\fR(2), \chtima\fR(S ), \fBsignal.h\fR(3HEAD), \fBproc\fR(4),

617 \fBattributes\fR(5), \fBprivileges\fR(5), \fBt hreads\fR(S)

618 .sp

619 .LP

620 \flman pages section 2: System Calls\fR

621 . SH NOTES

622 . LP

623 Sonme of the systemcalls described in \flman pages section 2: System Calls\fR
624 differ fromthe actual operating systeminterfaces. Do not be surprised by
625 m nor deviations of the trace output fromthe descriptions in that document.
626 .sp

627 .LP

628 Every machine fault (except a page fault) results in the posting of a signal to
629 the \fBLWP\fR that incurred the fault. A report of a recelived signal

630 imedi ately follows each report of a nmachine fault (except a page fault) unless
631 that signal is being blocked.

632 .sp

633 . LP

634 The operating systemenforces certain security restrictions on the tracing of

635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651

processes. In particular, any cormand whose object file (\fBa.out\fR) cannot be
read by a user cannot be traced by that user; set-uid and set-gid commands can
be traced only by a privileged user. Unless it is run by a privileged user,
\fBtruss\fR | oses control of any process that perforns an \fBexec()\fR of a
set-id or unreadabl e object file; such processes continue normally, though

i ndependently of \fBtruss\fR, fromthe point of the \fBexec()\fR

.sp

.LP

To avoid collisions with other controlling processes, \fBtruss\fR does not
trace a process that it detects is being controlled by another process via the
\fB/proc\fR interface. This allows \fBtruss\fR to be applied to

\ f Bproc\ f R(4) - based debuggers as well as to another instance of itself.

.sp

.LP

The trace output contains tab characters under the assunption that standard tab
stops are set (every eight positions).

.sp
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652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668

.LP

The trace output for multiple processes or for a nultithreaded process (one
that contains nore than one \fBLWP)\fR is not produced in strict time order.
For exanple, a \fBread()\fR on a pipe can be reported before the correspondi ng
\fBwmite()\fR For any one \fBLWP\fR (a traditional process contains only one),
the output is strictly time-ordered.

.sp

.LP

When tracing nore than one process, \fBtruss\fR runs as one controlling process
for each process being traced. For the exanple of the \fBspell\fR conmand shown
above, \fBspell\fR itself uses 9 process slots, one for the shell and 8 for the
8- menber pipeline, while \fBtruss\fR adds another 9 processes, for a total of
18.

.sp

.LP

Not all possible structures passed in all possible systemcalls are displayed
under the \fB-v\fR option.
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"\" te
.\" Copyright (c) 1992, Sun M crosystens, Inc.

.\" The contents of this file are subject to the terns of the Conmon 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 FILE 1B "Sep 14, 1992"

. SH NAME

file \- determne the type of a file by examning its contents

. SH SYNOPSI S

LP

. nf
\fB/usr/ucb/file\fR[\fB-f\fR\fIffile\fR [\fB-cL\fR] [\fB-mfR\finfile\fR \f
i

. SH DESCRI PTI ON
.sp

.LP

\fBfile\fR perforns a series of tests on each \flfilename\fR in an attenpt to
determine what it contains. If the contents of a file appear to be \fBASCII\fR
text, \fBfile\fR exanines the first 512 bytes and tries to guess its |anguage.
.sp

.LP

\fBfile\fR uses the file \fB/etc/magic\fRto identify files that have sone sort
of \flmagic nunber\fR, that is, any file containing a nunmeric or string
constant that indicates its type.

. SH OPTI ONS

.sp
.ne 2

.na
\fB\fB-c\fRfR

.ad

.RS 12n

Check for format errors in the magic nunber file. For reasons of efficiency,
this validation is not normally carried out. No file type-checking is done
under \fB-c\fR

. RE

.sp
.ne 2

.nha
\fB\fB-f\fR\fIffile\fRfR

.ad

. RS 12n

Get a list of filenanes to identify from \flffile.\fR
.RE

.sp
.ne 2

. na
\fB\fB-L\fR fR

.ad

.RS 12n

If afileis a synbolic link, test the file the link references rather than the
link itself.

. RE

.sp
.ne 2
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100
101
102
103

105
108
106
107
108
109
110
111
112
113
114
115
116
120
117
118
119

.na
\fB\fB-mfRfl nfile\fRfR

.ad

.RS 12n

Use \fInfile\fR as the name of an alternate magic nunber file.
. RE

. SH EXAMPLES

.LP

\fBExanple 1 \fRUsing \fBfile\fR on all the files in a specific user’s
directory.

.sp

.LP

This exanple illustrates the use of \fBfile\fR on all the files in a specific
user’'s directory:

.sp
Lin 42

. nf

exanpl e% \ f Bpwd
/usr/blort/msc\fR
i

.in -2

.sp

.sp
Lin 42

. nf
exanpl e% \fB/usr/ucb/file *\fR

code: 68020 dermand paged execut abl e
code. c: c program text

counts: ascii text

doc: roff,nroff, or eqgn input text
empty.file: enpty

l'ibz: archive random library

nenos: directory

proj ect: synmbolic link to /usr/project
proj ect: synboliclink to /usr/project
script: execut abl e shell script

titles: ascii text

s5.stuff: cpi o archive

exanpl e%

fi

.in -2

.sp

. SH ENVI RONVENT VARI ABLES

.sp

.LP

The environnent variables \fBLC CTYPE\fR, \fBLANG fR, and \fBLC defaul t\fR

control the character classification throughout \fBfile\fR On entry to
\fBfile\fR these environnent variables are checked in the follow ng order:
\fBLC CTYPE\fR, \fBLANGfR, and \fBLC default\fR Wen a valid value is found,
remai ni ng environnment variables for character classification are ignored. For
exanpl e, a new setting for \fBLANG fR does not override the current valid
character classification rules of \fBLC CTYPE\fR Wen none of the values is
valid, the shell character classification defaults to the POSI X. 1 "C*

| ocal e.

. SH FI LES

.sp

.LP
\fB/etc/nagic\fR
. SH SEE ALSO
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124 .sp

120 . LP

121 \fBnagi c\fR(4), \fBattributes\fR(5)

122 . SH BUGS

128 .sp

123 . LP

124 \fBfile\fR often nakes mistakes. |In particular, it often suggests that comand
125 files are C prograns.

126 .sp

127 . LP

128 \fBfile\fR does not recogni ze Pascal or LISP.
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\" Sun Mcrosystens, Inc. gratefully acknow edges The Open G oup for
.\" permission to reproduce portions of its copyrighted docunentation.
.\" Oiginal docunentation from The Open Group can be obtained online at
ht t p: / / www. opengr oup. or g/ bookst ore/ .

.\" The Institute of Electrical and El ectronics Engineers and The Open
.\" Goup, have given us permssion to reprint portions of their
.\" docunentation.

10 .\"

11 .\" In the follow ng statenent, the phrase ‘‘this text’’ refers to portions
12 Q of the system docunentati on.

13 .\"

14 .\" Portions of this text are reprinted and reproduced in electronic form
15 .\" in the SunCS Reference Manual, from|EEE Std 1003.1, 2004 Edition,

16 .\" Standard for Information Technol ogy -- Portable Operating System

17 .\" Interface (PCSI X), The Open G oup Base Specifications |ssue 6,

18 .\" Copyright (C 2001- 2004 by the Institute of Electrical and El ect roni cs
19 .\" Engineers, Inc and The Open Group. In the event of any discrepancy
20 .\" between these versions and the ori ginal | EEE and The Open G oup

21 .\" Standard, the original |EEE and The Open G oup Standard is the referee
22 .\" docunent. The original Standard can be obtained online at

23 .\" http://ww. opengroup. org/ uni x/online.htm .

24 .\"

25 Q This notice shall appear on any product containing this material.

26 .\"

27 .\" The contents of this file are subject to the terms of the

28 .\" Common Devel opnent and Distribution License (the "License")

29 Q You may not use this file except in conpliance with the License.

30 .\"

31 .\" You can obtain a copy of the |license at usr/src/ OPENSOLARI S. LI CENSE
32 .\" or http://ww.opensol aris.org/os/licensing.

33 .\" See the License for the specific |anguage governing pernissions

34 .\" and limtations under the License.

35 .\"

36 .\" Wien distributing Covered Code, include this CDDL HEADER in each

37 .\" file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

38 .\" If applicable, add the follow ng below this CDDL HEADER, with the

39 .\" fields enclosed by brackets "[]" replaced with your own identifying
40 .\" information: Portions Copyright [yyyy] [name of copyright owner]

41 \"

42 \"

43 .\" Copyright 1989 AT&T

44 \" Portions Copyright (c) 1992, X/ Open Conpany Limted Al R ghts Reserved
45 Q Copyright (c) 2007, Sun Mcrosystems Inc. Al Rights Reserved.

46 . \"

47 .TH VI 1HAS "May 16, 2007"

48 . SH

49 vi, view, vedit \- screen-oriented (visual) display editor based on ex

50 . SH SYNOPSI S

51 .LP

52 .nf

53 \fB/usr/bin/vi\fR[\fB-[\fR\fB-s\fR] [\fB-I\fR [\fB-L\fR] [\fB-RfR [\fB-
54 [\fB-t\fR\fltag\fR] [\fB-V\fR] [\fB-WfR [\fB-x\fR [\fB-wWfRfInfR]
55 [\fBH\fR flcommand\fR | \fB-c\fR \flcommand\fR] \flfilename\fR

56 .fi

58 .LP

59 .

60
61
62

63 .

112 .
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nf
\fB/usr/bin/view\fR [\fB-|\fR \f -S\fR] [\fB-I\fR] [\fB-L\fR [\fB-RfR] [\fB-r\
[\fB-t\fR\fltag\fR] [\fB-VWWfR [\fB-WfR] [\fB-xX\fR [\fB-WfRfINfR [\f
f [\fBX\fR flcommand\fR | \fB-c\fR \flcomand\fR] \flfilename\fR ..
i
.LP
. nf
\fB/usr/bin/vedit\fR [\fB-[\fTR\fB-s\fR] [\fB-I\fR] [\fB-L\fR] [\fB-RfR] [\fB-r
[\fB-t\fR\fltag\fR] [\fB-V\fR] [\fB-WfR] [\fB-x\f [\fB-WIRFfINFfR [\f
[\fBHNfR flcomand\fR | \fB-c\fR \flcomand\fR] \flfilenane\fR ..
i
.LP
. nf
\fB/usr/xpg4/bin/vi\f R [\fB-|\fR\fB-s\fR [\fB-I\fR [\fB-L\fR [\fB-RfR [\fB
[\fB-S\fR] [\fB-t\fR\fltag\fR] [\fB-V\IfR] [\fB-WfR] [\fB-x\fR [\fB-WfR\
[\fBHNfR flcommand\fR | \fB-c\fR \flcommand\fR \flfilenanme\fR
i
.LP
. nf
\fB/usr/xpg4/bin/viemfR [\fB-|[\fR\fB-s\fR] [\fB-I\fR [\fB-L\fR] [\fB-RfR [\
[\fB-S\fR] [\fB-t\fR\fltag\fR [\fB-V\fR] [\fB-WfR] [\fB-x\fR [\fB-WfR\
[\fBHfR flcommand\fR | \fB-c\fR \flcommand\fR] \flfilename\fR
Cfi
.LP
. nf
\fB/usr/xpg4/bin/vedit\fR [\fB-|\fR\fB-s\fR] [\fB-I\fR] [\fB-L\fR] [\fB-RfR] [
[\fB-S\fR] [\fB-t\fR\fltag\fR] [\fB-V\fR] [\fB-Wf [\fB-x\fR] [\fB-WfR
[\fBHNfR flcommand\fR | \fB-c\fR \flcomand\fR] \flfilenane\fR ..
i
.LP
. nf
\fB/usr/xpg6/bin/vi\fR [\fB-|\fR\fB-s\fR [\fB-I\fR [\fB-L\fR [\fB-RfR [\fB
[\fB-S\fR] [\fB-t\fR\fltag\fR] [\fB-V\IfR] [\fB-WfR] [\fB-x\fR [\fB-WfR\
[\fBHNfR flcommand\fR | \fB-c\fR \flcommand\fR] \flfilename\fR .
i
.LP
. nf
\fB/usr/xpg6/bin/viemfR [\fB-|[\fR\fB-s\fR] [\fB-I\fR [\fB-L\fR] [\fB-RfR [\
[\fB-S\fR] [\fB-t\fR\fltag\fR [\fB-V\fR] [\fB-WfR] [\fB-x\fR] [\fB-WfR\
[\fBH\fR flcommand\fR | \fB-c\fR \flcommand\fR] \flfilename\fR
fi
.LP
. nf
\fB/usr/xpg6/bin/vedit\fR [\fB-|\fR\fB-s\fR] [\fB-I\fR [\fB-L\fR] [\fB-Rf R] [
[\fB-S\fR] [\fB-t\fR\fltag\fR] [\fB-V\fR] [\fB-WfR] [\fB-x\fR] [\fB-wAfR
[\fBH\fR flcomand\fR | \fB-c\fR \flcomand\fR] \flfilename\fR .
fi
. SH DESCRI PTI ON

114
115
115
116
117
118
119
120
121
122
123

.sp
.LP

The \fBvi\fR (visual) utility is a display-oriented text editor based on an
underlying line editor \fBex\fR It is possible to use the conmand node of
\fBexX\fR fromwithin \fBvi\fR and to use the command node of \fBvi\fR from
within \fBex\fR The visual commands are described on this manual page; how to
set options (like autonatically nunbering lines and autonatically starting a
new out put |ine when you type carriage return) and all \fBex\fR |line editor
comrands are described on the \fBex\fR(1) nmanual page.

.sp
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124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
140
139
140
142
141
144
142
143
144
145
146
147
148
149
150
151
152
153

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

. LP

Wien using \fBvi\fR changes you make to the file are reflected in what you see
on your termnal screen. The position of the cursor on the screen indicates the
position within the file.

.sp

.LP

The \fBviewfR invocation is the same as \fBvi\fR except that the
\fBreadonly\fR flag is set.

.sp

.LP

The \fBvedit\fR invocation is intended for beginners. It is the sane as
\fBvi\fR except that the \fBreport\fR flag is set to \fBI\fR, the

\ f Bshowrnde\ f R and \fBnovice\fR flags are set, and \fBmagic\fR is turned off.
These defaults make it easier to learn howto use \fBvi\fR

. SH OPTI ONS

.sp

.LP

The foll owing options are supported:

The followi ng options are supporrted:

.SS "l nvocation Options"

.sp

.LP

The followi ng invocation options are interpreted by \fBvi\fR (previously
docunented options are discussed under NOTES):

.sp

.ne 2

. ha
\fB\fBI(mM\fR| \fB-s\fRfR
d

. al
. RS 25n

Suppresses all interactive user feedback. This is useful when processing editor
scripts.

.RE

.sp
.ne 2

.na
\fB\fB-QfRfR

.ad

. RS 25n

Encryption option. Sane as the \fB-x\fR option, except that \fBvi\fR sinulates
the \fBQfR command of \fBex\fR The \fBOfR command is like the \fBX\fR
command of \fBex\fR, except that all text read in is assumed to have been
encrypted.

. RE

.sp
.ne 2

. na

\fB\fB-I\fRfR

.ad

. RS 25n

Sets up for editing \fBLISP\fR prograns.
.RE

.sp
.ne 2

. na
\fB\fB-L\fRfR

.ad

. RS 25n

Lists the name of all files saved as the result of an editor or systemcrash.

183 . RE

185
186

.sp
.ne 2
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187
188
189
190
191
192

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

.ad

. RS 25n

Edits \fIfilenane\fR after an editor or systemcrash. (Recovers the version of
\fifilenane\fR that was in the buffer when the crash occurred.)

193 . RE

195
196
197
198
199
200
201
202

.sp
.ne 2

.na
\fB\fB-RfRfR

.ad

. RS 25n

\ f BReadonl y\ f R node. The \fBreadonly\fR flag is set, preventing accidental
overwiting of the file.

203 . RE

205
206
207
208
209
210
211
212
213
214
215
216
217
218

220
221
222
223
224
225
226
227
228

230
231
232
233
234
235
236
237

.sp
.ne 2

.na
\fB\fB-S\fRfR

.ad

. RS 25n

This option is used in conjunction with the \fB-t\fR \fltag\fR option to tell
\fBvi\fR that the tags file can not be sorted and that, if the binary search
(which relies on a sorted tags file) for \fltag\fR fails to find it, the nuch
sl ower linear search should also be done. Since the linear search is slow,
users of large tags files should ensure that the tags files are sorted rather
than use this flag. Creation of tags files normally produces sorted tags files.
See \fBctags\fR(1) for nore information on tags files.

. RE

.sp
.ne 2

.na
\fB\fB-t\fR\fltag\fRfR

.ad

. RS 25n

Edits the file containing \fltag\fR and position the editor at its definition.
It is an error to specify nore than one \fB-t\fR option.

.RE

.sp
.ne 2

.na
\fB\fB-VAfRfR

.ad

. RS 25n

Starts up in display editing state, using \fBvi\fR You can achi eve the sane
effect by typing the \fBvi\fR command itself.

238 . RE

240
241
242
243
244
245
246
247
248
249

251
252

.sp
.ne 2

.nha
\fB\fB-\WfRfR

.ad

. RS 25n

Ver bose. When \fBex\fR commands are read by nmeans of standard input, the input
is echoed to standard error. This can be useful when processing \fBex\fR
conmmands within shell scripts.

.RE

.sp
.ne 2
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253
254
255
256
257
258

.na
\fB\fB-WfRfINFfRfR

.ad

. RS 25n

Sets the default window size to \fIn\fR This is useful when using the editor
over a slow speed line.

259 . RE

261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276

278
279
280
281
282
283
284
285
286

288
292
289
290
291
295
292
293
298
294
295
296
297
298
299
300
301
302
303

305
311
306
307
308
315
309

310 .

311
312
313

.sp
.ne 2

. ha
\fB\fB-xX\fRfR

. al
. RS 25n

Encryption option. Wen used, \fBvi\fR sinulates the \fBX\fR command of
\fBex\fR and pronpts the user for a key. This key is used to encrypt and
decrypt text using the algorithmof the \fBcrypt\fR conmand. The \fBX\fR
command mekes an educated guess to determ ne whether text read in is encrypted
or not. The tenporary buffer file is encrypted al so, using a transforned
version of the key typed in for the \fB-x\fR option. If an enpty encryption
key is entered (that is, if the return key is pressed right after the pronpt),
the file is not encrypted. This is a good way to decrypt a file erroneously
encrypted with a nistyped encryption key, such as a backspace or undo key.

. RE

.sp
.ne 2

.na

\fB\fB-\fR flcommand\fR | \fB-c\fR \flcommand\fR fR

.ad

. RS 25n

Begi ns editing by executing the specified editor \flcommand\fR (usually a
search or positioning command).

.RE

. SS "/usr/xpg4/bin/vi and /usr/xpg6/bin/vi"
.sp
.LP
If both the \fB- tag\fR and the \fB-c\fR \flcommand\fR options are
ag\fR option is processed first. That is, the file
ag\fR optionis processed first. That is, the file
| sel ected by \fB-t\fR and then the conmand i s executed.

given, the \fB
given, the \fB
containing \flt
. SH OPERANDS
.sp

.LP

The fol | owi ng operands are supported:
.sp

.ne 2

. na
\fB\fIfilenane\fRfR
.ad

.RS 12n

Afile to be edited.
. RE

. SH COMVAND SUMMARY

.sp

.LP

The \fBvi\fR command nodes are sunmmarized in this section.
.SS "vi Modes"

.sp

.ne 2

na
\ f BCommand\ f R
.ad

.RS 13n
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314
315
316

318
319
320
321
322
323
324

325 .
326 .
327 .

328

329 .
330 .
331 .

333
334
335

337
338

339 .

340
341
342
343
344

Normal and initial npde. Qther npdes return to command node upon conpl etion.
\fIESC\fR (escape) is used to cancel a partial command.
. RE

.sp
.ne 2

.na
\fBlnput\fR
d

. al
.RS 13n
Entered by setting any of the followi ng options:

aAil oOcCs SR

Arbitrary text can then be entered. Input node is normally termnated with the
\fIESC\fR character, or, abnormally, with an interrupt.
. RE

.sp
.ne 2

na
\fBLast line\fR

.ad

.RS 13n

Reading input for \fB: / ?\fR or \fBI\fR Term nate by typing a carriage
return. An interrupt cancels term nation.

345 . RE

347
355
348
349
350
351
352
353
354

355 .

356
357
358
359
360
361
362
363
364
365
366

368
369
370
371
372
373
374

. SS "Sanpl e Conmands"

.sp

.LP

In the descriptions, \fICRfR stands for carriage return and \flIESC\ fR stands
for the escape key.

.sp
.ne 2

. na

\fB\(<-, \(->\fR
ad

. br

. na

\ f Bdown- arrow\ f R

.ad
. br

.na
\fBup-arrow fR

.ad

. RS 14n

arrow keys nove the cursor
. RE

.sp
.ne 2

. na

\fBh j k I\fR

.ad

. RS 14n

sanme as arrow keys

375 .RE

377
378

.sp
.ne 2
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379 .na

380 \fBi\fltext\fRfIESCfRfR
381 . ad

382 . RS 14n

383 insert \fltext\fR

384 . RE

386 .sp

387 .ne 2

388 .na

389 \fBcw flnewfRfIESC\fR fR
390 . ad

391 . RS 14n

392 change word to \flnewfR
393 . RE

395 .sp

396 .ne 2

397 .na

398 \fBea\fIs\fRfIESQfRfR

399 . ad

400 . RS 14n

401 pluralize word (end of word; append \fBs\fR, escape frominput state)
402 . RE

404 .sp

405 .ne 2

406 .na

407 \fBx\fR

408 . ad

409 . RS 14n

410 del ete a character
411 . RE

413 .sp

414 .ne 2

415 . na

416 \fBdwm fR

417 . ad

418 . RS 14n

419 delete a word
420 . RE

422 .sp
423 .ne 2

424 . na

425 \fBdd\fR

426 . ad

427 . RS 1l4n

428 delete a line
429 . RE

431 .sp

432 .ne 2

433 . na

434 \fB3dd\fR

435 . ad

436 . RS 14n

437 delete 3 lines
438 . RE

440 .sp

441 .ne 2
442 . na

443 \fBu\fR
444 | ad
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445 . RS 14n
446 undo previous change
447 . RE

449 . sp

450 .ne 2

451 . na

452 \fBZZ2\fR

453 . ad

454 . RS 14n

455 exit \fBvi\fR saving changes
456 . RE

458 . sp

459 .ne 2

460 . na

461 \fB: ! \fICRfRfR

462 . ad

463 . RS 14n

464 quit, discarding changes
465 . RE

467 .sp
468 .ne 2

469 . na

470 \fB/\fltext\fRfICRfRfR
471 . ad

472 . RS 1l4n

473 search for \fltext\fR

474 . RE

476 .sp
477 .ne 2

478 . na

479 \fB U "D\fR

480 . ad

481 . RS 14n

482 scroll up or down
483 . RE

485 .sp

486 .ne 2

487 . na

488 \fB:\flcnd\fRfICRfRfR

489 . ad

490 . RS 14n

491 any \fBex\fR or \fBed\fR conmmand
492 . RE

494 . SS "Counts Before vi Commands”
503 .sp
495 . LP

496 Nunbers can be typed as a prefix to some comrands

497 of these ways

498 .sp

499 .ne 2

500 . na

501 \fBline/colum nunber\fR
502 . ad

503 . RS 22n

504 z G

505 . RE

507 .sp
508 .ne 2
509 .na

They are interpreted in one
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510 \fBscroll anpunt\fR 574 . ad
511 . ad 575 . RS 15n
512 . RS 22n 576 quit
513 "D "U 577 .RE
514 .RE
579 .sp
516 .sp 580 .ne 2
517 .ne 2 581 .na
518 .na 582 \fB:q!\fICRfRfR
519 \fBrepeat effect\fR 583 . ad
520 . ad 584 . RS 15n
521 . RS 22n 585 quit, discard changes
522 nost of the rest 586 . RE
523 .RE
588 .sp
525 .SS "Interrupting, Canceling" 589 .ne 2
535 .sp 590 .na
526 .ne 2 591 \fB:e \flname\fRfICRfR fR
527 .na 592 . ad
528 \fB\fIESC\fR fR 593 . RS 15n
529 . ad 594 edit file \flname\fR
530 . RS 7n 595 . RE
531 end insert or inconplete comand
532 . RE 597 .sp
598 .ne 2
534 .sp 599 .na
535 .ne 2 600 \fB:e!l\fICRfRfR
536 .na 601 . ad
537 \fB\fIDEL\fRfR 602 . RS 15n
538 . ad 603 reedit, discard changes
539 .RS 7n 604 . RE
540 (delete or rubout) interrupts
541 . RE 606 .sp
607 .ne 2
543 .SS "File Manipul ati on" 608 . na
554 .sp 609 \fB:e + \flnane\fRfICRfR fR
544 . ne 2 610 . al
545 . na 611 . RS 15n
546 \fBZZ2\fR 612 edit, starting at end
547 . ad 613 . RE
548 . RS 15n
549 if file nodified, wite and exit; otherw se, exit 615 .sp
550 . RE 616 .ne 2
617 .na
552 .sp 618 \fB:e N\fINNfRfICRfRfR
553 .ne 2 619 . ad
554 . na 620 . RS 15n
555 \fB:wWfICRfRfR 621 edit, starting at line \fIn\fR
556 . al 622 . RE
557 . RS 15n
558 wite back changes 624 .sp
559 . RE 625 .ne 2
626 .na
561 .sp 627 \fB:e #A\fICRfRfR
562 .ne 2 628 . ad
563 . na 629 . RS 15n
564 \fB:W\fICRfRfR 630 edit alternate file
565 . ad 631 . RE
566 . RS 15n
567 forced wite, if permission originally not valid 633 .sp
568 . RE 634 .ne 2
635 . na
570 .sp 636 \fB:e! #\fICRfRfR
571 .ne 2 637 . ad
572 .na 638 . RS 15n
573 \fB:q\fICRfRfR 639 edit alternate file, discard changes
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640 . RE

642 .sp

643 .ne 2

644 . na

645 \fB:w \flnane\fRfICRfR fR
646 . ad

647 . RS 15n

648 wite file \flname\fR

649 . RE

651 .sp

652 .ne 2

653 . na

654 \fB:w \flnane\fRfICRfR R
655 . ad

656 . RS 15n

657 overwite file \flnane\fR
658 . RE

660 .sp

661 .ne 2

662 .na

663 \fB:sh\fICRfRfR

664 . ad

665 . RS 15n

666 run shell, then return
667 . RE

669 .sp

670 .ne 2

671 .na

672 \fB: !\flcmd\fRfICRfR fR
673 . ad

674 . RS 15n

675 run \flcnd\fR, then return
676 . RE

678 .sp

679 .ne 2

680 . na

681 \fB:n\fICRfRfR

682 . ad

683 . RS 15n

684 edit next file in arglist
685 . RE

687 .sp
688 .ne 2

689 .na

690 \fB:n \flargs\fRfICRfRfR
691 . ad

692 . RS 15n

693 specify new arglist

694 . RE

696 .sp
697 .ne 2

698 . na

699 \fB"GfR

700 . ad

701 . RS 15n

702 show current file and |ine
703 . RE

705 .sp

11
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706 .ne 2

707 .na

708 \fB:ta \fltag\fRfICRfR fR
709 . ad

710 . RS 15n

711 position cursor to \fltag\fR
712 .RE

714 .sp
715 . LP

716 In general, any \fBex\fR or \fBed\fR command (such as \flsubstitute\fR or
717 \flglobal\fR) can be typed, preceded by a colon and followed by a carriage

718 return

719 .SS "Positioning Wthin a File"
731 .sp

720 .ne 2

721 .na

722 \fBF\fR

723 . ad

724 . RS 14n

725 forward screen

726 .RE

728 .sp

729 .ne 2

730 .na

731 \fB"B\fR

732 . ad

733 . RS 14n

734 backward screen
735 . RE

737 .sp

738 .ne 2

739 .na

740 \fB"D\fR

741 . ad

742 . RS 14n

743 scroll down half screen
744 . RE

746 .sp

747 .ne 2

748 . na

749 \fBAUfR

750 . ad

751 . RS 14n

752 scroll up half screen
753 . RE

755 .sp

756 .ne 2

757 .na

758 \fB\fIN\fRGfR
759 . ad

760 . RS 14n

761 go to the beginning of the specified line (end default)

762 |ine nunber
763 . RE

765 .sp

766 .ne 2

767 .na

768 \fB/\flpat\fRfR
769 . ad

770 . RS 14n

where \fINN\fRis a

12
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771
772

774
775
776
777
778
779
780
781

783
784

785 .

786
787
788
789

next |ine matching \flpat\fR
. RE

.sp
.ne 2

.na
\fBAAflpat\fRfR

.ad

.RS 14n

previous line matching \flpat\fR
.RE

.sp
.ne 2

na
\fBn\fR

.ad

.RS 14n

repeat last \fB/\fR or \fB?\fR comrand

790 . RE

792
793
794
795
796
797
798

.sp
.ne 2

. na
\fBMfR

.ad

. RS 14n

reverse last \fB/\fR or \fB?\fR comuand

799 . RE

801
802
803
804
805
806
807
808

810
811
812
813
814
815
816
817

819
820
821
822
823
824
825

.sp
.ne 2

.na
\fB/\flpat\fRRA\fINNfRfR
ad

"RS 14n
\fINNfRth line after \flpat\fR
. RE

.sp
.ne 2

. na

\fBAflpat\fR\ (m\fINn\fRfR
.ad

. RS 14n

\fInNfRth line before \flpat\fR
. RE

.sp

.ne 2

. na

\fB]]\fR

.ad

. RS 14n

next section/function

826 . RE

828
829
830
831
832
833
834
835

.sp
.ne 2

.nha
\fB[[\fR

.ad

.RS 14n

previ ous section/function
.RE

13
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837
838

839 .

840
841
842
843
844

846
847
848
849
850
851
852
853

855
856
857
858
859
860
861
862

864
865

866 .

867

868 .

869
870

.sp
.ne 2
na
\fB(\fR
ad

_RS 14n
begi nni ng of sentence
.RE

.sp
.ne 2

.na
\fB)\fR
.ad

. RS 14n

end of sentence
.RE

.sp
.ne 2

.na
\fB{\fR
.ad

. RS 14n
begi nni ng of paragraph
. RE

.sp
.ne 2
na
\fB}\fR
ad

. RS 14n
end of paragraph

871 .RE

873
874

875 .

876
877
878
879
880

882
895
883
884
885
886
887
888
889

891
892

893 .

894
895
896
897

.sp
.ne 2

na
\fBWUfR

. al
.RS 14n

find matching \fB( )\fR or \fB{ }\fR
.RE

.SS "Adjusting the Screen"

.sp
.ne 2

. na
\fB "L\ fR

.ad

. RS 16n

cl ear and redraw wi ndow
. RE

.sp
.ne 2

na
\fB*RfR

.ad

. RS 16n

clear and redraw window i f \fB"L\fR is \(-> key

898 . RE

900
901

.sp
.ne 2

14
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902
903
904
905
906
907

909
910
911
912
913
914
915

.na
\fBzZ\fICRfRfR

.ad

.RS 16n

redraw screen with current
. RE

.sp
.ne 2

. na
\fBz\ (m\fICRfRfR

.ad

. RS 16n

redraw screen with current

916 . RE

918
919
920
921
922
923
924

.sp
.ne 2

. ha
\fBz.\fICRfRfR
d

.a
. RS 16n
redraw screen with current

925 . RE

927
928
929
930
931
932
933
934

936
937
938
939
940
941
942
943

945
946

947 .

948
949
950
951

.sp
.ne 2

15

line at top of wi ndow

line at bottom of w ndow

line at center of w ndow

. na
\fg/\flpat\fR/z\(rﬁ\flCR\fR’\fR
a

_RS 16n
nove \flpat\fR line to bott
. RE

.sp
.ne 2

. na
\fBzZ\fIN\fR\fICRfRfR
.ad

. RS 16n

use \fIN\fR (m|ine w ndow
. RE

.sp
.ne 2

na
\fB"E\fR

.ad

. RS 16n

scroll w ndow down one |ine

952 . RE

954
955

956 .

957
958
959
960

.Sp
.ne 2

na
\fB*N\fR

.ad

. RS 16n

scrol | w ndow up one line

961 . RE

963
977
964
965
966

. SS "Marking and Returning"

.sp
.ne 2

.na
\fB\(ga\(ga\fR

om of w ndow
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967
968
969

.ad
.RS 12n
nove cursor to previous context

970 . RE

972
973
974
975
976
977
978

.sp
.ne 2

.na
\fBa\'a\"\fR

.ad

. RS 12n

nove cursor to first non-white space in line

979 . RE

981
982
983
984
985
986
987
988

990
991
992
993
994
995
996

.sp
.ne 2

.na
\fBMfIX\fRfR

.ad

.RS 12n

mark current position with the \fBASCII\fR | ower-case letter \fIx\fR
. RE

.sp

.ne 2

. na
\fB\(ga\fIxX\fRfR
ad

RS 12n
nove cursor to mark \fIx\fR

997 . RE

999
1000
1001
1002
1003
1004
1005

.sp
.ne 2

. ha
\fBa\"\fIX\fRfR

. al
.RS 12n
nove cursor to first non-white space in line marked by \fIx\fR

1006 . RE

1008
1023
1009
1010
1011
1012
1013
1014
1015

1017
1018

1019 .

1020
1021
1022
1023

. SS "Line Positioning"

.sp
.ne 2

. na

\fBH\fR

.ad

.RS 14n

top line on screen
.RE

.sp
.ne 2

na
\fBL\fR

.ad

. RS 14n

last line on screen

1024 . RE

1026
1027

1028 .

1029
1030
1031

.sp
.ne 2

na
\fBMfR
.ad

. RS 14n

16
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1032
1033

1035
1036

1037

1038
1039
1040
1041

m ddle line on screen
. RE

.sp
.ne 2

na
\fB+\fR
.ad

. RS 14n

next line, at first non-white space character

1042 . RE

1044
1045
1046
1047
1048
1049
1050

.sp
.ne 2

.na
\fB\(m\fR
.ad

. RS 14n

previous line, at first non-white space character

1051 . RE

1053
1054
1055
1056
1057
1058
1059

.sp
.ne 2

. na
\fB\fICRfRfR

.ad

. RS 14n

return, same as \fB+\ fR

1060 . RE

1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072

.sp
.ne 2

. na
\fB\f Bdown-arrom f R f R
.ad
. br

. na
\fBor \fBj\fRfR

.ad

. RS 14n

next |ine, same colum

1073 . RE

1075
1076

1077

1078
1079
1080
1081
1082
1083
1084
1085

.sp
.ne 2

na
\fB\fBup-arrow fRfR
.ad
. br

. na
\fBor \fBK\fRfR

. ad

. RS 14n

previous line, same colum

1086 . RE

1088
1104
1089
1090
1091
1092
1093
1094
1095

. SS "Character Positioning"

.sp
.ne 2

.ha
\fBMNfR

.ad

.RS 13n

first non-white space character
.RE

17
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1097
1098

1099

1100
1101
1102
1103
1104

1106
1107
1108
1109
1110
1111
1112
1113

1115
1116
1117
1118
1119
1120
1121
1122

1124
1125
1126
1127
1128
1129
1130

.sp
.ne 2

na
\fBO\fR
d

. al
.RS 13n

begi nning of line
.RE

.sp
.ne 2

.na
\fBS\fR
.ad

. RS 13n

end of line
.RE

.sp
.ne 2

. na
\fB\fBI\fR or \fB\(->\fRfR
.ad

. RS 13n

forward

. RE

.sp
.ne 2

. na
\fB\fBh\fR or \fB\(<-\fRfR
.ad

. RS 13n

backwar d

1131 .RE

1133
1134

1135

1136
1137
1138
1139
1140

1142
1143
1144
1145
1146
1147
1148
1149

1151
1152
1153
1154
1155
1156
1157

.sp
.ne 2

na
\fB*H\fR

. al
.RS 13n

same as \fB\(<-\fR (backspace)
.RE

.sp
.ne 2

. ha

\ f Bspace\ f R
.ad

.RS 13n
sane as \fB\(->\fR (space bar)
.RE

.sp
.ne 2

.na
\fBf\fIX\fRfR
.ad

. RS 13n
find next \fIxX\fR

1158 . RE

1160
1161
1162

.sp
.ne 2
.na

18
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1163 \fBRfIX\fRfR 1228 . RS 5n
1164 . ad 1229 forward a word
1165 . RS 13n 1230 . RE
1166 find previous \fIx\fR
1167 . RE 1232 .sp
1233 .ne 2
1169 . sp 1234 .na
1170 .ne 2 1235 \fBb\fR
1171 .na 1236 . ad
1172 \fBt\fIX\fRfR 1237 . RS 5n
1173 . ad 1238 back a word
1174 . RS 13n 1239 . RE
1175 move to character fol | owi ng the next \fIx\fR
1176 . RE 1241 .sp
1242 .ne 2
1178 .sp 1243 .na
1179 ne 2 1244 \fBe\fR
1180 1245 . ad
1181\fBT\f|x\fR\fR 1246 . RS 5n
1182 . ad 1247 end of word
1183 . RS 13n 1248 . RE
1184 nove to character followi ng the previous \fIx\fR
1185 . RE 1250 . sp
1251 .ne 2
1187 .sp 1252 .na
1188 .ne 2 1253 \fB)\fR
1189 .na 1254 . ad
1190 \fB;\fR 1255 . RS 5n
1191 . ad 1256 to next sentence
1192 . RS 13n 1257 . RE
1193repeat last \fBf\fR, \fBF\fR, \fBt\fR, or \fBT\fR
1194 1259 .sp
1260 .ne 2
1196 . sp 1261 .na
1197 ne 2 1262 \fB}\fR
1198 1263 . ad
1199\fB\fR 1264 . RS 5n
1200 . ad 1265 to next paragraph
1201 . RS 13n 1266 . RE
1202 repeat inverse of last \fBf\fR \fBR\fR, \fBt\fR, or \fBT\fR
1203 . RE 1268 . sp
1269 ne 2
1205 . sp 1270
1206 ne 2 1271 \fB(\fR
1207 1272
1208\fB\fIn\fR|\fR 1273 RS 5n
1209 . ad 1274 back a sentence
1210 . RS 13n 1275 .RE
1211 nove to col umm \fIn\fR
1212 . RE 1277 .sp
1278 .ne 2
1214 .sp 1279 .na
1215 .ne 2 1280 \fB{\fR
1216 .na 1281 . ad
1217 \fBWfR 1282 . RS 5n
1218 . ad 1283 back a paragraph
1219 . RS 13n 1284 . RE
1220 find matching \fB( )\fR or \fB{ }\fR
1221 .RE 1286 .sp
1287 .ne 2
1223 . SS "Words, Sentences, Paragraphs” 1288 . na
1240 .sp 1289 \fBWIfR
1224 .ne 2 1290 . ad
1225 1291 . RS 5n
1226\fB\MfR 1292 forward a bl ank-delimted word
1227 . ad 1293 . RE
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1295
1296
1297
1298
1299
1300
1301

.sp
.ne 2

. na
\fBB\fR

.ad

. RS 5n

back a bl ank-delimted word

1302 . RE

1304
1305
1306
1307
1308
1309
1310

.sp
.ne 2

. na
\fBE\fR

.ad

. RS 5n

end of a blank-delimted word

1311 .RE

1313
1331
1314
1315
1316
1317
1318
1319

.SS "Corrections During Insert"
.sp

.ne 2

. nha

\fB"H\fR

. al
. RS 16n
erase | ast character (backspace)

1320 . RE

1322
1323
1324
1325
1326
1327
1328
1329

1331
1332
1333
1334
1335
1336
1337
1338

1340
1341
1342
1343
1344
1345
1346
1347

1349
1350

1351

1352
1353
1354
1355
1356

1358

.sp
.ne 2

. na
\fB*W TR

.ad

. RS 16n

erase | ast word
. RE

.sp
.ne 2

. na
\fBerase\fR

.ad

. RS 16n

your erase character, sane as \fB"H\fR (backspace)
. RE

.sp
.ne 2

.na
\fBkilI\fR

.ad

. RS 16n

your kill character, erase this line of input
.RE

.sp
.ne 2

na
\fBle\fR

.ad

. RS 16n

quotes your erase and kill characters
. RE

.sp

21
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1359
1360
1361
1362
1363
1364

.ne 2

. nha
\fB\fIESC\fR fR

.ad

. RS 16n

ends insertion, back to comand node

1365 . RE

1367
1368
1369
1370
1371
1372
1373

.sp
.ne 2

. na
\fBControl\(m CQfR
d

. al
. RS 16n
interrupt, suspends insert node

1374 .RE

1376
1377
1378
1379
1380
1381
1382
1383

1385
1386
1387
1388
1389
1390
1391
1392

.sp
.ne 2

.na
\fB"D\fR

.ad

. RS 16n

backtab one character; reset left nargin of \flautoindent\fR
.RE

.sp
.ne 2

.na
\fB*"DfR

.ad

. RS 16n

caret (\fB"\fR) followed by control-d (\fB*"D\fR); backtab to beginning of Iine;
do not reset left margin of \flautoindent\fR

1393 . RE

1395
1396
1397
1398
1399
1400
1401
1402

1404
1405
1406
1407
1408
1409
1410
1411

1413
1432
1414

1415

1416
1417
1418
1419

.sp
.ne 2

.na
\fBOMD\fR

. al
.RS 16n

backtab to beginning of line; reset left nargin of \flautoindent\fR
.RE

.sp
.ne 2

.nha
\fB*"WIR

.ad

. RS 16n

quot e non-printable character
.RE

.SS "Insert and Repl ace"

.sp
.ne 2

na
\fBa\fR

.ad

.RS 12n

append after cursor

1420 . RE

1422
1423

.sp
.ne 2

22
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1424 . na 1489 the word that woul d be noved over. Doubl e the operator, for exanple \fBdd\fR
1425 \fBAfR 1490 to affect whole lines.
1426 . ad 1491 .sp
1427 . RS 12n 1492 .ne 2
1428 append at end of line 1493 . na
1429 . RE 1494 \fBd\fR
1495 . ad
1431 .sp 1496 . RS 5n
1432 .ne 2 1497 del ete
1433 .na 1498 . RE
1434 \fBi\fR
1435 . ad 1500 . sp
1436 . RS 12n 1501 .ne 2
1437 insert before cursor 1502 . na
1438 . RE 1503 \fBc\fR
1504 . ad
1440 . sp 1505 . RS 5n
1441 .ne 2 1506 change
1442 . na 1507 . RE
1443 \fBI\fR
1444 . ad 1509 . sp
1445 . RS 12n 1510 .ne 2
1446 insert before first non-bl ank 1511 .na
1447 . RE 1512 \fBy\fR
1513 . ad
1449 .sp 1514 . RS 5n
1450 .ne 2 1515 yank lines to buffer
1451 .na 1516 . RE
1452 \fBo\fR
1453 . ad 1518 . sp
1454 . RS 12n 1519 .ne 2
1455 open line bel ow 1520 .na
1456 . RE 1521 \fB<\fR
1522 . ad
1458 . sp 1523 . RS 5n
1459 .ne 2 1524 left shift
1460 . na 1525 . RE
1461 \fBOfR
1462 . ad 1527 .sp
1463 . RS 12n 1528 .ne 2
1464 open line above 1529 . na
1465 . RE 1530 \fB>\fR
1531 . ad
1467 .sp 1532 . RS 5n
1468 .ne 2 1533 right shift
1469 . na 1534 . RE
1470 \fBr\fIX\fRfR
1471 . ad 1536 . sp
1472 . RS 12n 1537 .ne 2
1473 repl ace single character with \fIx\fR 1538 . na
1474 . RE 1539 \fBI\fR
1540 . ad
1476 .sp 1541 . RS 5n
1477 .ne 2 1542 filter through command
1478 . na 1543 . RE
1479 \fBR fltext\fRfIESQfRfR
1480 . ad 1545 . SS "M scel | aneous Qperati ons”
1481 . RS 12n 1566 . sp
1482 repl ace characters 1546 .ne 2
1483 . RE 1547 . na
1548 \fBQ\fR
1485 . SS "(Qperators” 1549 . ad
1505 . sp 1550 . RS 5n
1486 . LP 1551 change rest of line (\fBc$\fR)
1487 Operators are followed by a cursor notion and affect all text that woul d have 1552 . RE
1488 been noved over. For exanple, since \fBMfR noves over a word, \fBdw\fR del etes
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1554
1555

1556

1557
1558
1559
1560

.sp
.ne 2

na
\fBD\fR

.ad

. RS 5n

delete rest of line (\fBd$\fR)

1561 . RE

1563
1564
1565
1566
1567
1568
1569

.sp
.ne 2

.na
\fBs\fR

.ad

. RS 5n

substitute characters (\fBcl\fR)

1570 . RE

1572
1573
1574
1575
1576
1577
1578
1579

1581
1582
1583

1584
1585
1586
1587
1588

1590
1591

1592

1593
1594
1595
1596
1597

1599
1600
1601
1602
1603
1604
1605
1606

1608
1609
1610

1611

1612

1613
1614
1615

1617
1639
1618

.sp
.ne 2

.na
\fBS\fR

.ad

. RS 5n

substitute lines (\fBcc\fR)
. RE

join lines
. RE

.sp
.ne 2

na
\fBx\fR

.ad

.RS 5n

del ete characters (\fBdI\fR)
.RE

.sp
.ne 2

.na
\fBX\fR

.ad

.RS 5n

del ete characters before cursor \fBdh\fR)
.RE

. 5n
yank lines (\fByy\fR)
.RE

. SS "Yank and Put"

.sp
.LP

25
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1619
1620
1621
1622
1623

1624

1625
1626
1627
1628
1629

1631
1632
1633
1634
1635
1636
1637
1638

1640
1641
1642
1643
1644
1645
1646
1647

1649
1650
1651
1652
1653
1654
1655
1656

1658
1659
1660
1661
1662
1663
1664
1665

1667
1668
1669
1670
1671
1672
1673
1674

1676
1677
1678
1679
1680
1681
1682
1683

26

Put inserts the text nost recently del eted or yanked; however, if a buffer is
nanmed (using the \fBASCII\fR | ower-case letters \fBa\fR - \fBz\fR), the text in
that buffer is put instead.

.sp
.ne 2

na
\fB3yy\fR
ad

RS 7n
yank 3 lines
. RE

.sp
.ne 2

.nha

\fB3yl\fR

.ad

.RS 7n

yank 3 characters
.RE

.sp
.ne 2

. na
\fBp\fR

.ad

.RS 7n

put back text after cursor
. RE

.sp
.ne 2

. na
\fBP\fR

.ad

.RS 7n

put back text before cursor
. RE

.sp
.ne 2

.na
\VEB\fI"x\fRp\fR
ad

RS 7n
put frombuffer \fIx\fR
. RE

.sp
.ne 2

. ha
\fB"\fIX\fRyY\fR
d

.a

.RS 7n

yank to buffer \fIx\fR
. RE

.sp
.ne 2

. na
\fB"\fIx\fRd\fR

.ad

.RS 7n

delete into buffer \fIX\fR
. RE
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1685
1708
1686
1687
1688
1689
1690
1691

. SS "Undo, Retrieve"
.sp

.ne 2

Redo,

. na
\fBu\fR

.ad

.RS 7n

undo | ast change

1692 . RE

1694
1695
1696
1697
1698
1699
1700
1701

1703
1704
1705
1706
1707
1708
1709

.sp
.ne 2

. na
\fBUWfR

.ad

.RS 7n

restore current |ine
. RE

.sp
.ne 2

.na
\fB\& \fR

.ad

.RS 7n

repeat |ast change

1710 .RE

1712
1713
1714
1715
1716
1717
1718
1719

1721
1745
1722
1723
1724
1725
1726
1751
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738

.sp
.ne 2

. ha
\fB"\fId\fRp\fR
d

.a
.RS 7n

retrieve \fId\fR th | ast delete
. RE

. SH USAGE

.sp

.LP

See \fBlargefile\fR(5) for the description of the behavior of \fBvi\fR and
\fBvi ewA f R when encountering files greater than or equal to 2 Gohyte ( 2731
byt es) .

. 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 \fBvi\fR \fBLANGfR, \fBLC ALL\fR,

\fBLC_ COLLATE\fR, \fBLC CTYPE\fR, \fBLC TIME\fR, \fBLC MESSAGES\fR,

\f BNLSPATH\f R, \fBPATH\fR, \fBSHELL\fR, and \fBTERM fR

.sp

.ne 2

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

.RS 11n

Override the systemsel ected horizontal screen size.

1739 . RE

1741
1742
1743
1744
1745
1746
1747

.sp
.ne 2

. na
\fB\fBEXINNT\fR fR

.ad

.RS 11n

Deternmine a list of \fBex\fR commands that are executed on editor start-up,

27
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1748
1749
1750

1752
1753
1754
1755
1756
1757
1758
1759

before reading the first file. The list can contain nultiple commands by
separating themusing a vertical-line (\fB|\fR) character.
. RE

.sp
.ne 2

. na
\fB\fBLINES\fR fR

.ad

.RS 11n

Override the systemsel ected vertical screen size, used as the nunber of |ines
in a screenful and the vertical screen size in visual node.

1760 . RE

1762
1788
1763
1764
1765
1766
1767
1768
1769
1770
1771

1773
1774
1775
1776
1777
1778
1779
1780

. SH FI LES

.sp
.ne 2

.nha
\fB\fB/var/tnp\fRfR

. ad

.sp .6

.RS 4n

default directory where tenporary work files are placed; it can be changed
using the \fBdirectory\fR option (see the \fBex\fR(1) comand)

.RE

.sp
.ne 2

. na
\fB\fB/usr/share/lib/term nfo/?/*\fRfR
.ad

.sp .6

. RS 4n

conpil ed term nal description database

1781 .RE

1783
1784
1785
1786
1787
1788
1789
1790
1791

1793
1820
1794
1795
1796
1824

1826
1797
1798
1799
1800
1801
1802
1803
1804

1806
1837

.sp
.ne 2

. na
\fB\fB/usr/lib/.COREtermi ?/*\fRfR
.ad

.sp .6

. RS 4n

subset of conpiled term nal description database
.RE

. SH ATTRI BUTES

.sp

.LP

See \fBattributes\fR(5) for descriptions of the follow ng attributes:
.SS "/usr/bin/vi, /usr/bin/view, /usr/bin/vedit"

.sp

.sp
. TS
box;
c| c

| |
ATTRI BUTE TYPE ATTRI BUTE VALUE

Csl Not enabl ed
.TE

. SS "/usr/xpg4/bin/vi, [usr/xpg4/bin/view, /usr/xpg4/bin/vedit"
.sp
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1839
1807
1808
1809
1810
1811
1812
1813
1814
1815

.sp
. TS
box;
c| c

ATTRI BUTE TYPE ATTRI BUTE VALUE
Csl Enabl ed

Tnterface Stability St andar d

1816 . TE

1818
1852

1854
1819
1820
1821
1822
1823
1824
1825
1826
1827

. SS "/ usr/xpg6/ bin/vi, [usr/xpg6/bin/view, /usr/xpg6/bin/vedit"
.sp

.sp
. TS
box;
c| c

| |
ATTRI BUTE TYPE ATTRI BUTE VALUE
Csl Enabl ed

Tnterface Stability St andar d

1828 . TE

1830
1867
1831
1832
1833
1834
1835
1836
1837
1875
1838
1839
1840
1841
1842
1881
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865

. SH SEE ALSO

.sp

.LP
\fBIntro\fR(1), \fBctags\fR(1), \fBed\fR(1), \fBedit\fR(1), \fBex\fR(1),
\fBattributes\fR(5), \fBenviron\fR(5), \fBlargefile\fR(5), \fBstandards\fR(5)
.sp

.LP

\flSolaris Advanced User\& s Guide\fR

. SH AUTHOR

.sp

.LP

\fBvi\fR and \fBex\fR were devel oped by The University of California, Berkeley
Cal i fornia, Conputer Science Division, Department of Electrical Engineering and
Conput er Sci ence.

. SH NOTES

.sp

.LP

Two options, although they continue to be supported, have been replaced in the
docunentation by options that follow the Conmand Syntax Standard (see
\fBIntro\fR(1)). An \fB-r\fR option that is not followed with an
option-argunment has been replaced by \fB-L\fR and \fB+\fR\ f Bcommand\ f R has been
replaced by \fB-c\fR \fBcommand\f R

.sp

.LP

The nessage \fBfile too large to recover with\fR\fB-r\fR \fBoption\fR, which
is seen when a file is |oaded, indicates that the file can be edited and saved
successfully, but if the editing session is lost, recovery of the file with the
\fB-r\fR option is not possible.

.sp

.LP

The editing environnent defaults to certain configuration options. Wen an
editing session is initiated, \fBvi\fR attenpts to read the \fBEXINIT\fR
environnent variable. If it exists, the editor uses the values defined in
\fBEXINIT\fR, otherwi se the values set in \fBSHOVE/ .exrc\fR are used. If

\ f BBHOME/ . exrc\ f R does not exist, the default values are used.

.sp

.LP

To use a copy of \fB\& exrc\fR located in the current directory other than
\fB$SHOVE\ fR, set the \flexrc\fR option in \fBEXINIT\fR or \fB$HOWE/ . exrc\fR
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1866
1867
1868
1869
1870

1871
1872
1873

1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924

Options set in \fBEXINIT\fR can be turned off in a local \fB\&exrc\fRonly if
\flexrc\fRis set in \fBEXINNT\fR or \fBSHOVE/ . exrc\fR In order to be used,
\fl\& exrc\fRin \fBSHOVE\fR or the current directory nmust fulfill these
condi ti ons:

.RS +4

It nmust exist.
.RE

.RS +4

. TP

.iet \(bu

el o

It must be owned by the same userid as the real userid of the process, or the
process has appropriate privileges.
RE

.RS +4

TP

.iet \(bu

.el o

It is not witable by anyone other than the owner.

. RE

.sp

.LP

Tanmpering with entries in \fB/usr/share/lib/term nfo/?/*\fR or
\fB/usr/share/lib/term nfo/?/*\fR (for exanple, changing or renopving an entry)
can affect prograns such as \fBvi\fR that expect the entry to be present and
correct. In particular, renmoving the "dumb" term nal can cause unexpected
probl ens.

.sp

.LP

Software tabs using \fB*"T\fR work only imediately after the \flautoindent\fR
.sp

.LP

Left and right shifts on intelligent termnals do not nake use of insert and
del ete character operations in the termnal.

.sp

.LP

Loading an alternate \fBmalloc()\fR library using the environnent variable

\ f BLD_PRELQAD\ f R can cause problens for \fB/usr/bin/vi\fR

.sp

.LP

The \fBvi\fR utility currently has the followng limtations:

.RS +4

. TP

1

Lines, including the trailing NEWINE character, can contain no nore than
4096 bytes.

.sp
If alonger line is found, \fBLine too long\fR is displayed in the status line.
. RE

.RS +4

TP

2

The editor’s tenporary work file can be no |arger than 128M.

.sp
If a larger tenmporary file is needed, \fBTnp file too large\fR is displayed in
the status line.

1925 . RE
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. SH NAME

boot \- start the systemkernel or a standal one program

. SH SYNCPSI S

. SS " SPARC"

.LP

. nf

\fBboE){\fR[ OBP\fR \flnames\fR] [\flIfile\fR] [}

\fl R \ f1obj ect
fB-Z\fR \fldataset\fR] [\flboot-flags\fR] |

ient-pro
i

. SS "x86"
.LP

. nf
\fBboot\fR [\flboot-flags\fR] [\fB-B\fR \flprop\fR=\flval\fR [,\flval\fR ..]]
fi

. SH DESCRI PTI ON

.LP

Boot strapping is the process of |oading and executing a standal one program For
the purpose of this discussion, bootstrapping neans the process of |oading and
executing the bootabl e operating system Typically, the standal one programis
the operating systemkernel (see \fBkernel\fR(1M), but any standal one program
can be booted instead. On a SPARC-based system the diagnostic nonitor for a
machi ne i s a good exanpl e of a standal one program ot her than the operating
system that can be booted.

.sp
.LP

If the standalone is identified as a dynamically-linked executable, \fBboot\fR
will load the interpreter (linker/loader) as indicated by the executable fornmat
and then transfer control to the interpreter. |If the standalone is
statically-linked, it will junp directly to the standal one.

.sp

.LP

Once the kernel is |loaded, it starts the UNI X system nounts the necessary file
systems (see \fBvfstab\fR(4)), and runs \fB/shin/init\fRto bring the systemto
the "initdefault" state specified in \fB/etc/inittab\fR See \fBinittab\fR(4).

. SS " SPARC Boot strap Procedure"”

.LP

On SPARC based systens, the bootstrap procedure on nobst machi nes consists of
the foll owi ng basic phases.

.sp

.LP

After the machine is turned on, the systemfirmware (in PROM executes power-on
sel f-test (POST). The form and scope of these tests depends on the version of
the firmware in your system

.sp

.LP

After the tests have been conpleted successfully, the firmvare attenpts to

aut oboot if the appropriate flag has been set in the non-volatile storage area
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used by the firmvare. The nane of the file to load, and the device to load it
fromcan al so be nmani pul at ed.

.sp

.LP

These flags and nanes can be set using the \fBeeprom fR(1M command fromthe
shell, or by using \fBPROMfR commands fromthe \fBok\fR pronpt after the
system has been halt ed.

.sp

.LP

The second | evel programis either a fil esystemspecific boot block (when
The second | evel programis either a fileystemspecific boot bl ock (when
booting froma disk), or \fBinetboot\fR (when booting across

the network).

.sp

.LP

Net wor k Boot i ng

.sp

.LP

Net wor k booting occurs in two steps: the client first obtains an | P address and
any other paraneters necessary to pernmt it to |load the second-stage booter.
The second-stage booter in turn |oads the boot archive fromthe boot device.
.sp

.LP

An | P address can be obtained in one of three ways: RARP, DHCP, or nanual
configuration, depending on the functions available in and configuration of the
PROM Machi nes of the \fBsun4u\fR and \fBsun4v\fR kernel architectures have
DHCP- capabl e PROVs.

.sp

.LP

The boot conmand syntax for specifying the two nmethods of network booting are:
.sp

Lin 42

. nf

boot net:rarp

boot net: dhcp

i

.in -2

.sp

.sp
.LP

The command:
.sp

.in +2

. nf

boot net

i

.in -2

.sp

.sp
. LP

without a \fBrarp\fR or \fBdhcp\fR specifier, invokes the default nethod for
networ k booting over the network interface for which \fBnet\fRis an alias.
.sp

.LP

The sequence of events for network booting using RARP/\fBbootparans\fR is
described in the foll owi ng paragraphs. The sequence for DHCP fol |l ows the

RARP/ \ f Bboot par ans\ f R descri pti on.

.sp

.LP

Wien booting over the network using RARP/\fBbootparans\fR, the PROM begi ns by
broadcasting a reverse ARP request until it receives a reply. Wen areply is

recei ved, the PROM then broadcasts a TFTP request to fetch the first block of
\ f Bi net boot\ f R Subsequent requests will be sent to the server that initially
answered the first block request. After |oading, \fBinetboot\fRw Il also use
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reverse ARP to fetch its | P address, then broadcast \fBbootparanms\fR RPC calls
(see \fBbootparans\fR(4)) to locate configuration information and its root file
system \fBinetboot\fR then | oads the boot archive by neans of NFS and
transfers control to that archive.

.sp

.LP

When booting over the network using DHCP, the PROM broadcasts the hardware
address and kernel architecture and requests an | P address, boot paraneters,
and network configuration information. After a DHCP server responds and is

sel ected (from anong potentially nultiple servers), that server sends to the
client an I P address and all other information needed to boot the client. After
recei pt of this information, the client PROM exam nes the nane of the file to
be | oaded, and will behave in one of two ways, depending on whether the file's
nanme appears to be an HTTP URL. If it does not, the PROM downl oads

\fBi netboot\fR, loads that file into menory, and executes it. \fBinetboot\fR

| oads the boot archive, which takes over the machine and rel eases
\fBinetboot\fR Startup scripts then initiate the DHCP agent (see

\ f Bdhcpagent\ fR(1M ), which I nplenments further DHCP activities.

.SS "i SCSI Boot"

.LP

i SCSI boot is currently supported only on x86. The host being booted nust be
equi pped with NI C(s) capable of iBFT (i SCSI Boot Firmware Table) or have the
nmai nboard’s Bl OS be i BFT-capabl e. i BFT, defined in the Advanced Configuration
and Power Interface (ACPI) 3.0b specification, specifies a block of information
that contains various paraneters that are useful to the i SCSI Boot process.
.sp

. LP

Firmvare inplenenting i BFT presents an i SCSI disk in the BIOS during startup as
a bootabl e device by establishing the connection to the i SCSI target. The rest
of the process of iSCSI booting is the sane as booting froma |ocal disk.

.sp

.LP

To configure the i BFT properly, users need to refer to the docunentation from
their hardware vendors.

. SS "Booting from Di sk"

.LP

When booting fromdisk, the OpenBoot PROM firmnare reads the boot bl ocks from
bl ocks 1 to 15 of the partition specified as the boot device. This standal one
booter usually contains a file systemspecific reader capable of reading the
boot archive.

.sp
.LP

If the pathname to the standalone is relative (does not begin with a slash),
the second | evel boot will look for the standalone in a platformdependent

search path. This path is guaranteed to contain

\fB/platform\fR flplatformname\fR Many SPARC pl atfornms next search the
platformspecific path entry \fB/platform\fR flhardware-class-name\fR See
\fBfilesystemMfR(5). If the pathname is absolute, \fBboot\fR will use the
speci fied path. The \fBboot\fR programthen | oads the standal one at the
appropriate address, and then transfers control.

.sp

.LP

Once the boot archive has been transferred fromthe boot device, Solaris can
initialize and take over control of the machine. This process is further
described in the "Boot Archive Phase," below, and is identical on all

pl at f or ms.

.sp

.LP

If the filename is not given on the command |ine or otherw se specified, for
exanpl e, by the \fBboot-file\fR NVRAM vari able, \fBboot\fR chooses an
appropriate default file to | oad based on what software is installed on the
system and the capabilities of the hardware and firmare.

.sp

.LP

The path to the kernel nmust not contain any whitespace.
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. SS "Booting from ZFS"
LP

Booting fromZFS differs frombooting fromUFS in that, with ZFS, a device
specifier identifies a storage pool, not a single root file system A storage
pool can contain multiple bootable datasets (that is, root file systemns).
Therefore, when booting fromZFS, it is not sufficient to specify a boot

device. One nust also identify a root file systemw thin the pool that was
identified by the boot device. By default, the dataset selected for booting is
the one identified by the pool’s \fBbootfs\fR property. This default selection
can be overridden by specifying an alternate bootable dataset with the \fB-2\fR

option.

. SS "Boot Archive Phase"

.LP

The boot archive contains a file systeminmage that is nmounted using an

in-menory disk. The image is self-describing, specifically containing a file
systemreader in the boot block. This file systemreader nounts and opens the
RAM di sk i mage, then reads and executes the kernel contained within it. By
default, this kernel is in:

.sp
Lin 42

. nf

/platform ‘unane -i‘/kernel/unix

fi

.in -2

.sp

.sp

.LP

I f booting fromZFS, the pathnames of both the archive and the kernel file are
resolved in the root file system (that is, dataset) selected for booting as

described in the previous section.

.sp
. LP

The initialization of the kernel continues by |oading necessary drivers and
nodul es fromthe in-nmenory filesystemuntil 1/0O can be turned on and the root

filesystem nounted. Once the root filesystemis nounted, the in-nenory
filesystemis no |longer needed and is discarded.
. SS "OpenBoot PROM \fBboot\fR Command Behavi or"

LP

The OpenBoot \fBboot\fR conmand takes argunents of the followi ng form

.sp
.in +2

. nf

ok boot [\fldevice-specifier\fR [\flargunents\fR]
i

.in -2

.sp

sp

.LP

The default \fBboot\fR command has no argunents:
.sp

Lin +2

nf

ok boot

fi

in-2

sp

.sp

LP

If no \fldevice-specifier\fRis given on the \fBboot\fR command |ine, OpenBoot
typically uses the \flboot-device\fR or \fldiag-device\fR\fBNVRAMfR vari abl e.
If no optional \flarguments\fR are given on the command |ine, OpenBoot
typically uses the \flboot-file\fR or \fldiag-file\fR \fBNVRAM fR vari abl e as
default \fBboot\fR argunents. (If the systemis in diagnostics node,
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\fldiag-device\fR and \fldiag-file\fR are used instead of \flboot-device\fR and
\flboot-file\fR).

.sp

.LP

\flarguments\fR may include nore than one string. Al \flargument\fR strings
are passed to the secondary booter; they are not interpreted by OpenBoot.
.sp

.LP

If any \flargunents\fR are specified on the \fBboot\fR conmand |ine, then
neither the \flboot-file\fR nor the \fldiag-file\fR\fBNVRAMfR variable is
used. The contents of the \fBNVRAMfR variables are not nerged wi th conmand
l'ine argurments. For exanple, the command:

.sp

Lin +2

. nf
ok \fBboot\fR \fB-s\fR
i

.in -2
.sp

.sp
.LP

ignores the settings in both \flboot-file\fR an
the string \fB"-s"\fR as \flargunents\fR \fBbo
of \flboot-file\fR or \fldiag-file\fR

.sp

.LP

Wth ol der PROVs, the command:

.sp

.in +2

. nf

ok \fBboot net\fR

i

file\fR it interprets

d -
[¢] I not use the contents

=
—_——

.in -2
.sp

.sp
.LP

took no argunents, using instead the settings in \flboot-file\fR or
\fldiag-file\fR (if set) as the default file name and argunments to pass to
boot. I'n nost cases, it is best to allow the \fBboot\fR cormand to choose an
appropriate default based upon the systemtype, system hardware and firmare,
and upon what is installed on the root file system Changing \flboot-file\fR or
\fldiag-file\fR can generate unexpected results in certain circunstances.

.sp

.LP

Thi s behavior is found on nost OpenBoot 2.x and 3.x based systens. Note that
di fferences may occur on sone pl atforns.

.sp

.LP

The command:

.sp

.LP

ok \fBboot cdrom fR

.sp

. LP

\& ..also nornally takes no argunments. Accordingly, if \flboot-file\fR is set
to the 64-bit kernel filename and you attenpt to boot the installation CD or
DVD with \fBboot cdromfR, boot will fail if the installation nmedia contains
only a 32-bit kernel.

.sp

.LP

Because the contents of \flboot-file\fR or \fldiag-file\fR can be ignored
depending on the formof the \fBboot\fR conmand used, reliance upon
\flboot-file\fR shoul d be discouraged for npbst production systens.

.sp
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.LP

Mbdern PROVs have enhanced the network boot support package to support the
followi ng syntax for argunments to be processed by the package:

.sp

.LP

[\flprotocol\fR ] [\flkey\fR=\flvalue\fR ]*

.sp

LP

Al argunments are optional and can appear in any order. Commas are required
unl ess the argunment is at the end of the list. If specified, an argunent takes
precedence over any default values, or, if booting using DHCP, over
configuration information provided by a DHCP server for those paraneters.

.sp

. LP

\flprotocol\fR, above, specifies the address discovery protocol to be used.
.sp

.LP

Configuration paraneters, listed below, are specified as \flkey\fR=\flvalue\fR
attribute pairs.

.sp

.ne 2

na
\fB\fBtftp-server\fRfR
ad

: sp .6

. RS 4n

| P address of the TFTP server
. RE

.sp
.ne 2

.na
\fB\fBfile\fRfR
.ad

.sp .6

. RS 4n

file to downl oad using TFTP
. RE

.sp
.ne 2

na
\fB\fBhost-ip\fRfR

.ad

.Sp .6

.RS 4n

| P address of the client (in dotted-decimal notation)

369 . RE

371
372
373
374
375
376
377
378

.sp
.ne 2

.nha
\fB\fBrouter-ip\fRfR
.ad

.sp .6

.RS 4n
| P address of the default router

379 .RE

381
382

383 .

384
385
386
387

.sp
.ne 2

na
\ f B\ f Bsubnet - mask\ f R\ f R
.ad

.sp .6

. RS 4n
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388 subnet mask (in dotted-deciml notation)
389 . RE

391 .sp

392 .ne 2

393 .na

394 \fB\fBclient-id\fRfR

395 . ad

396 .sp .6

397 . RS 4n

398 DHCP client identifier

399 . RE

401 .sp

402 .ne 2

403 . na

404 \fB\fBhostnanme\f R f R

405 . ad

406 .sp .6

407 . RS 4n

408 hostnane to use in DHCP transactions
409 . RE

411 .sp

412 .ne 2

413 . na

414 \fB\fBhttp-proxy\fRfR

415 . ad

416 .sp .6

417 . RS 4n

418 HTTP proxy server specification (| PADDR : PORT])
419 . RE

421 .sp

422 .ne 2

423 .na

424 \fB\fBtftp-retries\fRfR

425 . ad

426 .sp .6

427 . RS 4n

428 maxi mum nunber of TFTP retries
429 . RE

431 .sp

432 .ne 2

433 . na

434 \fB\f Bdhcp-retries\fRfR

435 . ad

436 .sp .6

437 . RS 4n

438 maxi mum nunber of DHCP retries
439 . RE

441 . sp

442 . LP

443 The list of argunents to be processed by the network boot support
444 specified in one of two ways:
445 (RS +4

446 . TP

447 .ie t \(bu

448 .el o

449 As argunents passed to the package’ s \fBopen\fR nmethod, or
450 . RE

451 . RS +4

452 . TP

453 .ie t \(bu

package is
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.sp

.LP

Argunents specified in \fBnetwork-boot-arguments\fR will be processed only if
there are no argunents passed to the package’s \fBopen\fR nethod.

.sp

.LP

Argunent Val ues

.sp

. LP

\flprotocol\fR specifies the address discovery protocol to be used. |f present,
the possible values are \fBrarp\fR or \fBdhcp\fR

.sp

. LP

If other configuration paraneters are specified in the new syntax and style
speci fied by this docunent, absence of the \flprotocol\fR paranmeter inplies
manual configuration.

.sp

.LP

If no other configuration paranmeters are specified, or if those argunments are
specified in the positional paraneter syntax currently supported, the absence
of the \flprotocol\fR paraneter causes the network boot support package to use
the platformspecific default address discovery protocol.

.sp

.LP

Manual configuration requires that the client be provided its IP address, the
name of the boot file, and the address of the server providing the boot file
i mge. Depending on the network configuration, it mght be required that

\ f Bsubnet - mask\fR and \fBrouter-ip\fR al so be specified.

.sp

. LP

If the \flprotocol\fR argunent is not specified, the network boot support
package uses the platformspecific default address discovery protocol.

.sp

. LP

\fBtftp-server\fRis the |IP address (in standard | Pv4 dotted-decimal notation)
of the TFTP server that provides the file to download if using TFTP.

.sp

. LP

When using DHCP, the value, if specified, overrides the value of the TFTP
server specified in the DHCP response.

.sp

. LP

The TFTP RRQ is unicast to the server if one is specified as an argunment or in
the DHCP response. Ctherw se, the TFTP RRQ i s broadcast.

.sp

. LP

\flfile\fR specifies the file to be |oaded by TFTP fromthe TFTP server.

.sp

.LP

When using RARP and TFTP, the default file nane is the ASCII hexadeci mal
representation of the IP address of the client, as docunented in a preceding
section of this docunent.

.sp

.LP

When using DHCP, this argument, if specified, overrides the name of the boot
file specified in the DHCP response.

.sp

.LP

When using DHCP and TFTP, the default file nane is constructed fromthe root
node’ s \fBnane\fR property, with commas (,) replaced by periods (.).

.sp

.LP

When specified on the conmand line, the filename nmust not contain slashes
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549 . RS

550
551

(\fB/I\fR).

.sp

. LP

\fBhost-i p\fR specifies the I P address (in standard |Pv4 dotted-deci mal
notation) of the client, the systembeing booted. |f using RARP as the address
di scovery protocol, specifying this argunent nmakes use of RARP unnecessary.
.sp

.LP

If DHCP i s used, specifying the \fBhost-ip\fR argunent causes the client to
fol l ow the steps required of a client with an "Externally Configured Network
Address", as specified in RFC 2131.

.sp

.LP

\fBrouter-ip\fRis the | P address (in standard |Pv4 dotted-decinal notation) of
a router on a directly connected network. The router will be used as the first
hop for communi cations spanning networks. If this argunent is supplied, the
router specified here takes precedence over the preferred router specified in
t he DHCP response.

sp

\stubnet mask\ f R (spemfled in standard | Pv4 dotted-deci mal notation) is the
subnet mask on the client’s network. |If the subnet mask is not provided (either
by means of this argument or in the DHCP response), the default nmask
appropriate to the network class (O ass A B, or C) of the address assigned to
the booting client will be assuned.
.sp

LP
\fBclient-id\fR specifies the unique identifier for the client. The DHCP client
identifier is derived fromthis value. dient identifiers can be specified as:
+4
TP
.iet \(bu

|

552 .e

553

o
The ASCI| hexadeci mal representation of the identifier, or

554 . RE

555

556 .
557 .

558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585

.RS +4

a quoted string
.RE

- Sp

.LP

Thus, \fBclient-id="openboot"\fR and \fBclient-id=6f70656e626f 6f 74\ f R bot h

represent a DHCP client identifier of 6F70656E626F6F74.

.sp

.LP

ldentifiers specified on the comrand |ine nust nust not include slash (\fB/\fR)

or spaces.

.sp

.LP

The nmaxi mum | ength of the DHCP client identifier is 32 bytes, or 64 characters

representing 32 bytes if using the ASCI| hexadecinmal form |If the latter form

is used, the nunber of characters in the identifier nust be an even nunber.

Valid characters are 0-9, a-f, and A-F.

.sp

.LP

For correct identification of clients, the client identifier nust be unique

anong the client identifiers used on the subnet to which the client is

attached. System adninistrators are responsible for choosing identifiers that

neet this requirenent.

.sp

.LP

Spem fying a client identifier on a command |ine takes precedence over any
her DHCP mechani sm of specifying identifiers.

SD
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586 .LP
587 \fBhostname\fR (specified as a string) specifies the hostname to be used in

588
589
590
591
592
593
594
595

DHCP transactions. The name might or might not be qualified with the |ocal
donmi n nane. The maxi mum | ength of the hostname is 255 characters.

.LP

Note -

.sp

RS 2

The \fBhost name\f R parameter can be used in service environnents that require
that the client provide the desired hostname to the DHCP server. Cdients

596 provide the desired hostnane to the DHCP server, which can then register the
597 hostnanme and | P address assigned to the client Wi th DNS.

598 . RE

599 .sp

600 . LP

601 \fBhttp-proxy\fR is specified in the follow ng standard notation for a host:
602 .sp

603 .in +2

604 . nf

605 \flhost\fR [":"" \flport\fR]

606 . fi

607 .in -2

608 .sp

610 .sp

611 . LP

612 \ & ..where \flhost\fR is specified as an I P ddress (in standard |Pv4

613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635

dott ed-decimal notation) and the optional \flport\fR is specified in decinmal.
If a port is not specified, port 8080 (decimal) is inplied.

.sp

.LP

\fBtftp-retries\fR is the maxi mum nunber of retries (specified in decinal)
attenpted before the TFTP process is determined to have failed. Defaults to
using infinite retries.

.sp

. LP

\fBdhcp-retries\fR is the maxi mum nunber of retries (specified in decinal)
attenpted before the DHCP process is determined to have failed. Defaults to of
using infinite retries.

. SS "x86 Bootstrap Procedure"

.LP

On x86 based systens, the bootstrapping process consists of two conceptual ly
di stinct phases, kernel |oading and kernel initialization. Kernel loading is
i mpl emented in the boot |oader using the BIOS ROM on the system

board, and Bl OGS extensions in ROV on peripheral boards. The BI CS | oads boot
| oader, starting with the first physical sector froma hard disk, DVD, or CD. I|f
supported by the ROM on the network adapter, the Bl OS can al so downl oad the

\ f Bpxeboot\fR binary froma network boot server. Once the boot |oader is
| oaded, it in turn will load the \fBunix\fR kernel, a pre-constructed boot
archi ve containing kernel nodules and data, and any additional files specified

636 in the boot |oader configuration. Once specifi ed files are | oaded, the boot
637 loader will start the kernel to conplete boot.

638 .sp

639 .LP

640 If the device identified by the boot |oader as the boot device contains a ZFS
641 storage pool, the \fBnenu.Ist\fR file used to create the Boot Environment menu

642
643
644
645
646
647
648
649
650
651

will be found in the dataset at the root of the pool’s dataset hierarchy.
This is the dataset with the sane name as the pool itself. There is always
exactly one such dataset in a pool, and so this dataset is well-suited for
pool -w de data such as the \fBmenu.lst\fR file. After the systemis booted,
this dataset is nounted at /\flpoolname\fR in the root file system

.sp

.LP

There can be nultiple bootable datasets (that is, root file systens) within a
pool. The default file systemto load the kernel is identified by the boot
pool \fBbootfs\fR property (see \fBzpool\fR(1M). Al bootabl e datasets are
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652
653
654
655
656
657
658
659
660
661
662
663

665
666
667
668
669
670
671
672
673
674
675
676
677
678
679

681
682
683
684
685
686
687
688
689
690
691
692
693

695
696
697
698
699
700
701
702
703
704
705

707
708
709
710
711
712
713
714
715
716
717

listed in the \fBmenu.lst\fR file, which is used by the boot |oader to conpose
the Boot Environnent nenu, to inplenment support to |load a kernel and boot from
an al ternate Boot Environment.

.sp

.LP

Kernel initialization starts when the boot |oader finishes |Ioading the files
specified in the boot |oader configuration and hands control over to the
\fBuni x\fR binary. The Unix operating systeminitializes, links in the
necessary nodul es fromthe boot archive and nmounts the root file systemon
the real root device. At this point, the kernel regains

storage I/O nounts additional file systens (see \fBvfstab\fR(4)), and starts
various operating systemservices (see \fBsnf\fR(5)).

. SH OPTI ONS
. SS " SPARC'

.LP

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

.ne 2

.na
\fB\fB-a\fRfR
.ad

.sp .6

. RS 4n

The boot programinterprets this flag to nmean \fBask me\fR and so it pronpts
for the name of the standalone. The \fBI& \fRfB-a\fRfB\& \fR flag is then

passed to the standal one program
.RE

.sp
.ne 2

.na
\fB\fB-D\If R \fldefault-file\fRfR
.ad

.sp .6

. RS 4n

Explicitly specify the \fldefault-file\fR On sone systens, \fBboot\fR chooses
a dynam c default file, used when none is otherw se specified. This option
allows the \fldefault-file\fR to be explicitly set and can be useful when
booting \fBkmdb\fR(1) since, by default, \fBkndb\fR | oads the default-file as
exported by the \fBboot\fR program

.RE

.sp
.ne 2

.na
\fB\fB-F\fR \flobject\fRfR

.ad

.sp .6

.RS 4n

Boot using the nanmed object. The object nust be either an ELF executabl e or
boot abl e obj ect containing a boot block. The prinmary use is to boot the
failsafe boot archive.

. RE

.sp
.ne 2

.na
\fB\fB-L\fR fR

.ad

.sp .6

. RS 4n

Li st the bootable datasets within a ZFS pool. You can sel ect one of the

boot abl e datasets in the list, after which detailed instructions for booting
that dataset are displayed. Boot the selected dataset by follow ng the
instructions. This option is supported only when the boot device contains a ZFS
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718
719

721
722

723 .

724
725
726
727
728
729

731
732
733
734
735
736
737
738
739
740
741
742

744
745
746
747
748
749
750
751
752

storage pool .
RE

.sp
.ne 2

na
\fB\fB-\WfR fR

.ad

.sp .6

. RS 4n

Di spl ay verbose debuggi ng i nformation.
.RE

.sp
.ne 2

.na
\fB\flboot-flags\fRfR
.ad

.sp .6

. RS 4n

The boot program passes all \flboot-flags\fRto \fBfile\fR They are not
interpreted by \fBboot\fR See the \fBkernel\fR(1M and \fBkndb\fR(1) manual
pages for information about the options available with the default standal one
pr ogram

.RE

.sp
.ne 2

.na
\fB\flclient-programargs\fRfR

.ad

.sp .6

. RS 4n

The \fBboot\fR program passes all \flclient-programargs\fRto \fIfile\fR They
are not interpreted by \fBboot\fR

753 . RE

755
756
757
758
759
760
761
762
763
764

.sp
.ne 2

. na
\fB\fIfile\fRfR
.ad

.sp .6

. RS 4n

Name of a standal one programto \fBboot\fR If a filename is not explicitly
specified, either on the \fBboot\fR command line or in the \flboot-file\fR
NVRAM vari abl e, \fBboot\fR chooses an appropriate default filenane.

765 . RE

767
768
769
770
771
772
773
774
775
776
777
778

780
781
782
783

.sp
.ne 2

. na
\fB\fIOBP\fR \flnanmes\fR fR
.ad

.sp .6

.RS 4n

Speci fy the open boot prom designations. For exanple, on Desktop SPARC based
systens, the designation \fB/sbus/esp@, 800000/ sd@3, 0: a\fR indicates a
\fBSCSI\fR disk (sd) at target 3, lunO on the \fBSCSI\fR bus, with the esp host
adapter plugged into slot O.

. RE

.sp
.ne 2

.na
\fB\fB-Z\fR \fldataset\fRfR
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784 . ad

785 .sp .6

786 . RS 4n

787 Boot fromthe root file systemin the specified ZFS dataset.

788 . RE

790 . SS "x86"

791 . LP

792 The fol |l owi ng x86 options are supported:

793 .sp

794 .ne 2

795 . na

796 \fB\fB-B\fR \flprop\fR=\flval\fR ..\fR

797 . ad

798 .sp .6

799 . RS 4n

800 One or nore property-value pairs to be passed to the kernel. Miltiple

801 property-value pairs nust be separated by a comma. Use of this option is the
802 equi val ent of the command: \fBeepromfR \flprop\fR=\flval\fR See

803 \fBeeprom fR(1M for avail able properties and valid val ues.

804 . RE

806 .sp

807 .ne 2

808 .na

809 \fB\flboot-flags\fR fR

810 . ad

811 .sp .6

812 . RS 4n

813 The boot program passes all \flboot-flags\fR to \fBfile\fR They are not

814 interpreted by \fBboot\fR See \fBkernel\fR(1M and \fBknmdb\fR(1) for

815 informati on about the options available with the kernel.

816 . RE

818 . SH X86 BOOT SEQUENCE DETAI LS

819 .LP

820 After a PC-conpatible machine is turned on, the systemfirmware in the \fBBI CS
821 ROMfR executes a power-on self test (POST), runs \fBBIOS\fR extensions in
822 peripheral board \fBROWs, \fR and i nvokes software interrupt |NT 19h, Bootstrap.
823 The I NT 19h handler typically perforns the standard PC- conpatibl e boot, which
824 consists of trying to read the first physical sector fromthe first diskette
825 drive, or, if that fails, fromthe first hard disk. The processor then junps to
826 the first byte of the sector inage in nenory.

827 . SH X86 PRI MARY BOOT

828 . LP

829 The first sector on a hard disk contains the naster boot block (first stage of
830 the boot program), which contains the master boot program and the Master Boot
831 Record (\fBMBR\fR) table. The naster boot program has recorded the |ocation of
832 the secondary stage of the boot program and using this location, nmaster boot
833 will load and start the secondary stage of the boot program

835 To support booting nultiple operating systens, the master boot programis also
836 installed as the first sector of the partition with the illunmps root file

837 system This will allow configuring third party boot progranms to use the

838 chai nl oad technique to boot illunps system

840 If the first stage is installed on the naster boot block (see the \fB-mfR
841 option of \fBinstallboot\fR(1M), then \fBstage2\fR is | oaded directly

842 fromthe Solaris partition regardl ess of the active partition.

843 .sp

844 . LP

845 A simlar sequence occurs for DVD or CD boot, but the master boot bl ock | ocation
846 and contents are dictated by the El Torito specification. The El Torito boot
847 will then continue in the sane way as with the hard disk.

848 .sp

849 . LP
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850
851
852
853
854
855
856
857
858
859

861
862
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865
866

868
869
870
871
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880
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883
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887
888
889
890
891
892
893
894
895
896
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898
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903
904
905
906
907
908
909
910
911
912
913
914
915

Fl oppy booting is not |onger supported. Booting from USB devices follows the
same procedure as with hard disks.

.sp

.LP

An x86 \fBMBRfR partition for the Solaris software begins with a

one-cyl i nder boot slice, which contains the boot |oader \fBstagel\fR in the
first sector, the standard Sol aris disk |abel and volune table of contents
(VTOCO) in the second and third sectors, and in case the UFS file systemis
used for the root file system \fBstage2\fR in the fiftieth and subsequent
sectors.

If the zfs boot is used, \fBstage2\fR is always stored in the zfs pool
boot program area.

.sp

.LP

The behavior is slightly different when a disk is using \fBEFI\fR
partitioning.

To support a UFS root file systemin the \fBEFI\fR partition, the \fBstage2\fR
nmust be stored on separate dedicated partition, as there is no space in UFS
file system boot programarea to store the current \fBstage2\fR This separate
dedi cated partition is used as raw di sk space, and nust have enough space

for both \fBstagel\fR and \fBstage2\fR The type (tag) of this partition

nust be \fBboot\fR, \fBEFI\fR UU D:

.sp

.in +2

. nf

\ f B6a82cb45- 1dd2- 11b2- 99a6- 080020736631\ f R

fi

.in -2

.sp

For the UUI D reference, please see \fB/usr/include/sys/efi_partition. h\fR

In case of a whole disk zfs pool configuration, the \fBstagel\fR is al ways

installed in the first sector of the disk, and it always |oads \fBstage2\fR
fromthe partition specified at the boot |oader installation tine.

.sp
.LP

Once \fBstage2\fR is running, it will load and start the third stage boot
programfromroot file system Boot |oader supports |oading fromthe ZFS,

UFS and PCFS file systems. The stage3 boot programdefaults to be

\fB/ boot/| oader\fR, and inplenments a user interface to |oad and boot the

uni x kernel .

.sp

.LP

For network booting, the supported nethod is Intel’s Preboot eXecution

Envi ronment (PXE) standard. Wen booting fromthe network using PXE, the system
or network adapter BIOS uses DHCP to | ocate a network bootstrap program

(\ fBpxeboot\fR) on a boot server and reads it using Trivial File Transfer
Protocol (TFTP). The BI OGS executes the \fBpxeboot\fR by junping to its first
byte in nmenory. The \fBpxeboot\fR programis conbi ned stage2 and stage2 boot
program and i npl ements user interface to | oad and boot unix kernel.

. SH X86 KERNEL STARTUP

.LP

The kernel startup process is independent of the kernel |oading process. During
kernel startup, console I/O goes to the device specified by the \fBconsol e\fR
property.

.sp

.LP

Wien booting from UFS, the root device is specified by the \fBbootpath\fR
property, and the root file systemtype is specified by the \fBfstype\fR
property. These properties should be setup by the Solaris Install/Upgrade
process in \fB/boot/sol aris/bootenv.rc\fR and can be overridden with the
\fB-B\fR option, described above (see the \fBeepromfR(1M man page).

.sp

.LP
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916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932

934
935
936
937

939
940
941
942

944
945
946
947
948
949
950

952
953
954
955
956

958
959
960
961

962 .

963
964

966
967
968
969

971
972
973
974

975 .

976
977

979
980
981

When booting from ZFS, the root device is automatically passed by the boot

| oader to the kernel as a boot paraneter \fB-B\fR \fBzfs-bootfs\fR The actual
val ue used by the boot |oader can be observed with the \fBeeprom bootcnd\fR
conmmand.

.sp

.LP

If the console properties are not present, console |/O defaults to \fBscreen\fR
and \fBkeyboard\fR The root device defaults to \fBramdisk\fR and the file
system defaults to \fBufs\fR

. SH EXAMPLES

. SS " SPARC'

. LP

\fBExanpl e 1 \f RTo Boot the Default Kernel In Single-User Interactive Mde
.sp

.LP

To boot the default kernel in single-user interactive node, respond to the
\fBok\fR pronpt with one of the follow ng:

.sp
Lin +2

. nf

\fBboot\fR\fB\fRfB-as\fR
\fBboot\fR \fBdi sk3\fR \fB-as\fR
i

.in -2

.sp

.LP

\ f BExanpl e 2 \f RNet work Booting

.sp

.LP

To illustrate some of the subtle repercussions of various boot command |ine
i nvocations, assunme that the \fBnetwork-boot-arguments\fR are set and that
\fBnet\fR is devaliased as shown in the commands bel ow.

.sp
.LP

In the follow ng command, device argunents in the device alias are processed by
the device driver. The network boot support package processes argunents in

\ f Bnet wor k- boot - ar gunent s\ f R.

.sp
.in +2

. nf

\fBboot net\fR
fi

.in -2

.sp

.sp
.LP

The command bel ow results in no device argunents. The network boot support
package processes argunments in \fBnetwork-boot-argunments\fR

.sp
.in +2

. nf

\fBboot net:\fR
fi

.in -2

.sp

.sp
.LP
The command bel ow results in no device argunents. \fBrarp\fRis the only
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1018 . f

1019

1021
1022
1023
1024
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networ k boot support package argunent. \fBnetwork-boot-argunents\fR is ignored.

.sp
Lin +2

. nf

\ f Bboot net:rarp\fR
i

.in -2

.sp

. sp
.LP

I'n the command bel ow, the specified device argunents are honored. The network
boot support package processes argunments in \fBnetwork-boot-argunents\fR

.sp

.in +2

. nf

\ f Bboot net: speed=100, dupl ex=ful I\fR
i

.in -2

.sp

. SS "x86"

.LP

\f BExanpl e 3 \f RTo Boot the Default Kernel In 64-bit Single-User Interactive
Mode

.sp

.LP

To boot the default kernel in single-user interactive node, press the ESC key
to get the boot |oader \fBok\fR pronpt and enter:

.sp

Lin +2

. nf

boot -as
i

.in -2

. SH FI LES
.ne 2

.na

\fB\fB/etc/inittab\fRfR

.ad

.sp .6

.RS 4

Table in which the \fBinitdefaul t\fR state is specified
.RE

.sp

.ne 2

. na
\fB\fB/sbin/init\fRfR
.ad

.sp .6

. RS 4n
Programthat brings the systemto the \fBinitdefault\fR state
.RE

.SS "64-bit SPARC Only"

.ne 2

.na

\fB\fB/platform\fR fIplatformnanme\fR fB/ kernel/sparcv9/uni x\fRfR
ad

'sp .6
RS 4n
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Default programto boot system
. RE

. SS "x86 Only"
.ne 2

.na
\fB\fB/boot\fRfR

.ad

.sp .6

. RS 4n

Directory containing boot-related files.
.RE

.sp
.ne 2

.na
\fB\fB/rpool /boot/nenu. | st\fRfR
.ad

.sp .6
. RS 4n
Menu index file of bootable operating systens displayed by the boot | oader.

.sp
\fBNote:\fR this file is located on the root ZFS pool. Wile many installs
often name their root zpool ’'rpool’, this is not required and the

/rpool in the path above should be substituted with the nane of

the root pool of your current system

1074 .RE

1076
1077
1078
1079
1080
1081
1082
1083
1084

1086
1087
1088
1089
1090
1091
1092
1093
1094

1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113

.sp
.ne 2

.na
\fB\fB/ platfornii86pc/kernel/uni x\fRfR
.ad

.sp .6

. RS 4n

32-bit kernel.
. RE

.SS "64-bit x86 Only"
.ne 2

.na
\fB\fB/platformi86pc/kernel /and64/uni x\fRfR
ad

.sp .6

. RS 4n

64-bit kernel.
. RE

. SH SEE ALSO
LP

fBkndb\ f R(1), \fBuname\fR(1), \fBbootadmfR(1M, \fBeepromfR(1M,
fBinit\fR(1IM, \fBinstallboot\fR(1M, \fBkernel\fR(1M, \fBmonitor\fR(1M,
f Bshut down\ f R(1M), \fBsvcadm fR(1M, \fBumountal I\fR(1M, \fBzpool\fR(1M,
fBuadm n\fR(2), \fBbootparanms\fR(4), \fBinittab\f , \fBvfstab\fR(4),
fBfilesystem fR(5)

.sp

.LP

RFC 903, \flA Reverse Address Resol ution Protocol\fR,
\fBhttp://ww.ietf.org/rfc/rfc903.txt\fR

.sp

.LP

RFC 2131, \flDynam ¢ Host Configuration Protocol\fR,
\fBhttp://ww.ietf.org/rfc/rfc2131.txt\fR

.sp

.LP

RFC 2132, \fIDHCP Options and BOOTP Vendor Extensions\fR,

\
\
\
\
\

17
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1114
1115
1116
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1119 .
1120 .

1121

1122 .

1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142

\fBhttp://ww.ietf.org/rfc/rfc2132.txt\fR

.sp

.LP

RFC 2396, \fl Uniform Resource Identifie
\

f (URI): Generic Syntax\fR
\fBhttp://ww.ietf.org/rfc/rfc2396.txt

rs
fR

\f1Sun Hardware Platform Guide\fR

.sp

.LP

\ f1 OpenBoot Conmand Reference Manual \fR
. SH WARNI NGS

.LP

The \fBboot\fR utility is unable to determ ne which files can be used as

boot abl e prograns. |f the booting of a file that is not bootable is requested,
the \fBboot\fR utility loads it and branches to it. What happens after that is
unpr edi ct abl e.

. SH NOTES

. LP

\flplatformnane\fR can be found using the \fB-i\fR option of \fBunanme\fR(1).

\ f I har dwar e- cl ass-narme\f R can be found using the \fB-m fR option of

\fBunane\f R(1).

.sp

.LP

The current release of the Solaris operating system does not support nachines

running an U traSPARC-| CPU.
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"\" te
.\" Copyright (C) 2003, Sun Mcrosystens, Inc. All Rights Reserved
.\" The contents of this file are subject to the terns of the Conmon 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 YPMAP2SRC 1M " Apr 10, 2003"
. SH NAME
ypmap2src \- convert NIS maps to NI'S source files
. SH SYNOPSI S
. LP
. nf
\fB/usr/I|b/netsvc/yp/ypr'rap25rc\fR[\fB-t\ R
[ [\fB- c\fR\fIcustommap name\fR] ]. [\fB-d\fR \fldomai n\fR] \fB-o\fR \fl
[ [ \flsource-file\fR]].
i

. SH DESCRI PTI ON
.sp

LP
Use the \fBypmap2src\fR utility to convert standard NI'S maps to approxi mations
of the equivalent NIS source files. This utility functions |ike the reverse of
\ f Bypmake\ f R(1M .
.sp
.LP
The primary use for \fBypmap2src\fR is to convert froma NS server that uses
the NIS to LDAP(N2L) transition nmechani sm which does not use NI'S source files,
to traditional NI'S, where source files are required. The \fBypmap2src\fR
utility is also used by NIS adm nistrators who wi sh to discover the contents of
NI'S maps for which the sources are not avail able.
.sp
.LP
Cenerally, this operation is not necessary. Mre often, admnistrators wll
switch fromtraditional NIS to N2L in anticipation of the eventual transition
to LDAP nami ng. Wien this switch is made, authoritative information is noved
into the LDAP DIT, and the NI'S sources have no further role. N2L supports NS
clients until such tine as they can be converted to LDAP, and the NI S service
suspended.
.sp

LP
The \ fBypmap2src\fR utility does not guarantee that the files that are
generated are identical to the original NI'S source files. Some information
m ght have been thrown away by \fBypmake\fR and cannot be recovered. N2L al so
m ght have updated the maps to reflect changes made by LDAP clients. It is
essential that the sources generated are checked to confirmno probl enms have
occurred.
.sp
.LP
Per entry coment fields, fromexisting source files, are not nerged into
source files generated by \fBypmap2src\fR |f a user wishes N2L to maintain
comment information, then the \fBN SLDAPmappi ng\fR configuration file should be
nodi fied so that the comment fields are mapped into LDAP. This will ensure
that the conments are visible to native LDAP clients and present in the N2L map
files.
.sp

.LP
Vhen \fBypmap2src\fR is run, it will take up-to-date conments fromthe map file
and insert theminto the NI'S source file gener at ed.

. SS "Handl i ng Custom Maps"
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120

.sp
.LP

\fBypnmap2src\fR only knows about the standard NI'S maps and standard source to
map conversion. I|f an advanced user has changed these, that is, the user has
nodi fied the NIS makefile, the equival ent changes nust al so be nmade to the

\ f Bypnmap2src\ fR script.

. SH OPTI ONS

.sp

.LP

\ f Bypmap2src\ fR supports the follow ng options:

.sp

.ne 2

.na
\fB\fB-c\fRfR

.ad

RS 18n

SpeC| fies that \flcustom map-nanme\fR should be converted to a source
file by running \fBmakedbmfR \fB-u\fR on it. This is a short cut so that
sinpl e custom maps can be handl ed without editing \fBypmap2src\fR

. RE

.sp
.ne 2

.na

\fg\fB—d\fR\fldorrain—nar're\fR\fR

. al

. RS 18n

Specifies the domain to convert. The \fldonain-nane\fR can be a fully
qualified file path, such as \fB/var/yp/a.b.c\fR or just a domain nang,
a.b.c\fB\fR In the latter case, \fBypmaptosrc\fR | ooks in \fBIvar/yp\fRfor
the donmin directory.

. RE

.sp
.ne 2

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

.ad

. RS 18n

Specifies the destination directory for the converted files. A directory other
than \fB/etc\fR shoul d be specified. The nmaps generated are copied to the
correct location, \fB/etc\fR \fB/etc/security\fR or other source directory, as
appropri ate.

. RE

.sp
.ne 2

.nha
\fB\fB-t\fRfR

.ad

. RS 18n

Specifies that traditional NI'S maps, without N2L's \fBLDAP_\fR prefix, should
be converted. By default, maps with the \fBLDAP_\fR prefix are converted.

. RE

\fopnaszrc\fR supports the follow ng operands:
sp
ne 2

\fB\fIsource—fiIe\fR\fR
.ad
. RS 15n

Li sts the standard source files to convert. If this option is not given, then
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121 all the standard source files, plus any customfiles specified by the \fB-c\fR
125 all the standard source files, plus any customfiles pecified by the \fB-c\fR

122 option, are converted.
123 . RE

125 . SH ATTRI BUTES

130 .sp

126 . LP

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

130 .sp

131 . TS

132 box;

133 c | ¢

134 1 | | .

135 ATTRI BUTE TYPE ATTRI BUTE VALUE
136

137 Interface Stability osol ete
138 . TE

140 . SH SEE ALSO

146 . sp

141 . LP

142 \fBypnake\f R(1M, \fBypserv\fR(1M, \fBN SLDAPmappi ng\fR(4),
143 \fBattributes\fR(5)

144 .sp

145 . LP

146 \fI\fR




new usr/src/ man/ manlni zfs. 1m

R R R R

115315 Fri Jan 11 21:14:01 2019
new usr/src/ man/ manlnf zfs. 1m
10067 M scel | aneous nan page typos
Revi ewed by: Robert Mustacchi <rm@ oyent.con»
Revi ewed by: Andy Fi ddaman <andy@nmmi osce. or g>
Revi ewed by: Vol ker A. Brandt <vab@b-c. de>
IR R R R R R R RS R R R S SRS RS E R E R EE R R R REREREEREEEEEEE]
1.\
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7
8
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12 .\"
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33 .Dd Feb 10, 2018

34 .Dt ZFS 1M

35 .0s

36 .Sh NAME

37 .Nm zfs

38 .Nd configures ZFS file systens
39 . Sh SYNOPSI S

40 . Nm
41 .Op Fl \?
42 . Nm
43 .Cmcreate
44 .Op Fl p
45 . Fl o Ar property Ns = Ns Ar value Cc Ns ...
46 . Ar filesystem
47 . Nm
48 .Cmcreate
49 . Fl ps
50 .Op FI b Ar bl ocksize
51 .00 FI o Ar property Ns = Ns Ar value Cc Ns ...
52 .Fl V Ar size Ar volune
53 . Nm
54 . Cm destroy
55 .0p FI Rfnprv
56 .Ar filesystem Ns | Ns Ar volume
. Nm
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.Op FI Rdnprv

LAr filesystemNs | Ns Ar volume Ns @Ns Ar snap Ns

. %Ns Ar snap Ns o , Ns Ar snap Ns Co % Ns Ar snap Cc Cc Oc Ns ...
. Nm

. Cm destroy

LAr filesystem Ns | Ns Ar volume Ns # Ns Ar booknark

. Nm

. Cm snapshot

.Op Fl r

.00 FI o Ar property Ns = Ns value Cc Ns ...

LAr filesystem Ns @Ns Ar snapname Ns | Ns Ar volune Ns @Ns Ar snapnane Ns ...
. Nm

.Cmrol | back

. FlI Rfr

. Ar snapshot

. Nm

.Cmcl one

.Op FI p

.00 FI o Ar property Ns = Ns Ar value Cc Ns ...
. Ar snapshot Ar filesystem Ns | Ns Ar vol une

. Nm
. Cm pronot e
.Ar clone-filesystem
. Nm
. Cm renane
.Op FI f
filesystemNs | Ns Ar volume Ns | Ns Ar snapshot
filesystem Ns | Ns Ar volune Ns | Ns Ar snapshot
rename
Fl
filesystemNs | Ns Ar volunme
filesystemNs | Ns Ar volune
rename

r
snapshot Ar snapshot

»202202000000005 ¥ 10 ¥Rz

l'ist
Fl r Ns | Ns FI d Ar depth
Fl Hp
FI o Ar property Ns OCo , Ns Ar property Cc Ns ... Cc
FI s Ar property Oc Ns ...
FI S Ar property Oc Ns ...
FI t Ar type Ns o , Ns Ar type &t Ns ... Cc
Ar filesystem Ns | Ns Ar volume Ns | Ns Ar snapshot Cc Ns ...
remap
filesystem Ns | Ns Ar volune
set
property Ns = Ns Ar value Qo Ar property Ns = Ns Ar value Cc Ns ...
filesystemNs | Ns Ar volume Ns | Ns Ar snapshot Ns ...
. Nm
. Cm get
.Op FI r Ns | Ns FI d Ar depth
. Fl Hp
.0 Fl o Ar field Ns G, Ns Ar field & Ns ... Cc
.Q0 FI s Ar source Ns o , Ns Ar source &t Ns ... Cc
.00 FI t Ar type Ns G0 , Ns Ar type c Ns ... Cc
.Cmall | Ar property Ns Co , Ns Ar property Oc Ns ...
.Ar filesystemNs | Ns Ar volume Ns | Ns Ar snapshot Ns | Ns Ar bookmark Ns ...
. Nm
.Cminherit
. Fl rs

.Ar property Ar filesystemNs | Ns Ar volume Ns | Ns Ar snapshot Ns ...
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125 . Nm 191 . Cmreceive

126 . Cm upgrade 192 .Op FI Fnsuv

127 . Nm 193 .o Fl d Ns | Ns Fl e

128 . Cm upgr ade 194 .Op FI o Sy origin Ns = Ns Ar snapshot

129 . Fl v 195 . Ar fil esystem

130 . Nm 196 . Nm

131 . Cm upgr ade 197 .Cmreceive

132 .Op Fl r 198 .FI A

133 .Op FI V Ar version 199 . Ar filesystem Ns | Ns Ar volune

134 .FI a | Ar filesystem 200 . Nm

135 . Nm 201 .Cm all ow

136 . Cm userspace 202 . Ar filesystem Ns | Ns Ar vol une

137 .Op FI Hinp 203 . Nm

138 .Co FI o Ar field Ns G0, Ns Ar field c Ns ... Cc 204 .Cmal l ow

139 .0Co FI s Ar field Oc Ns ... 205 .Op Fl dglu

140 .Co FI S Ar field O Ns ... 206 . Ar user Ns | Ns Ar group Ns Co , Ns Ar user Ns | Ns Ar group Cc Ns
141 .Co FIl t Ar type Ns Qo , Ar type Ot Ns ... Cc 207 .Ar permNs | Ns @Ns Ar setnane Ns Co , Ns Ar permNs | Ns @Ns
142 . Ar filesystem Ns | Ns Ar snapshot 208 . Ar setname Oc Ns ...

143 . Nm 209 . Ar filesystem Ns | Ns Ar vol une

144 . Cm groupspace 210 . Nm

145 .Op FI Hinp 211 .Cmal l ow

146 .Co FI o Ar field Ns G0, Ns Ar field c Ns ... Cc 212 .Op Fl dl

147 .Co FI s Ar field O Ns ... 213 .Fl e Ns | Ns Sy everyone

148 .0Co FI S Ar field Oc Ns ... 214 .Ar permNs | Ns @Ns Ar setnane Ns Co , Ns Ar permNs | Ns @Ns
149 .Co FIl t Ar type Ns Qo , Ar type &c Ns ... Cc 215 . Ar setname Cc Ns ...

150 . Ar filesystem Ns | Ns Ar snapshot 216 . Ar filesystem Ns | Ns Ar vol une

151 . Nm 217 . Nm

152 . Cm nount 218 .Cm al |l ow

153 . Nm 219 .Fl ¢

154 . Cm nount 220 .Ar permNs | Ns @Ns Ar setnane Ns Co , Ns Ar permNs | Ns @Ns
155 .Op FI Ov 221 . Ar setname Oc Ns ...

156 .Op FI o Ar options 222 . Ar filesystem Ns | Ns Ar vol une

157 .FI a | Ar filesystem 223 . Nm

158 . Nm 224 .Cmall ow

159 . Cm unnount 225 .Fl s No @Ns Ar setnane

160 .Op FI f 226 .Ar permNs | Ns @Ns Ar setnane Ns Co , Ns Ar permNs | Ns @Ns
161 .FI a | Ar filesystem Ns | Ns Ar nountpoint 227 . Ar setname Cc Ns ...

162 . Nm 228 . Ar filesystem Ns | Ns Ar vol une

163 . Cm share 229 . Nm

164 .FI a | Ar filesystem 230 . Cmunal | ow

165 . Nm 231 .Op FlI dglru

166 . Cm unshare 232 . Ar user Ns | Ns Ar group Ns Co , Ns Ar user Ns | Ns Ar group Cc Ns
167 .FI a | Ar filesystemNs | Ns Ar nountpoint 233 .00 Ar permNs | Ns @Ns Ar setnane Ns Co , Ns Ar permNs | Ns @Ns
168 . Nm 234 . Ar setnane Cc Ns ... Cc

169 . Cm booknar k 235 . Ar filesystem Ns | Ns Ar vol une

170 . Ar snapshot bookmar k 236 . Nm

171 . Nm 237 . Cmunal | ow

172 . Cm send 238 .Op FI dir

173 . Op FI DLPRcenpv 239 .Fl e Ns | Ns Sy everyone

174 .Op @ FI I Ns | Ns FI i O Ar snapshot 240 .Co Ar permNs | Ns @Ns Ar setname Ns o , Ns Ar permNs | Ns @Ns
175 . Ar snapshot 241 . Ar setnamne c Ns ... Cc

176 . Nm 242 . Ar filesystem Ns | Ns Ar vol une

177 . Cm send 243 . Nm

178 .Op FI Lce 244 . Cmunal | ow

179 .Op FI i Ar snapshot Ns | Ns Ar bookmark 245 . Fl r

180 . Ar filesystemNs | Ns Ar volume Ns | Ns Ar snapshot 246 .Fl c

181 . Nm 247 .o Ar permNs | Ns @Ns Ar setnane Ns Co , Ns Ar permNs | Ns @Ns
182 . Cm send 248 . Ar setname Cc Ns ... Cc

183 . Op FlI Penv 249 . Ar filesystem Ns | Ns Ar vol une

184 .FI t Ar receive_resunme_token 250 . Nm

185 . Nm 251 . Cmunal | ow

186 .Cmreceive 252 . FI r

187 .Op Fl Fnsuv 253 .Fl s @Ns Ar setnane

188 .Op FI o Sy origin Ns = Ns Ar snapshot 254 .o Ar permNs | Ns @Ns Ar setnane Ns Co , Ns Ar permNs | Ns @Ns
189 . Ar filesystemNs | Ns Ar volume Ns | Ns Ar snapshot 255 . Ar sethamte &t Ns ... Cc

190 . Nm 256 . Ar filesystem Ns | Ns Ar volune
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257 . Nm

258 . Cm hol d

259 .Op FI r

260 . Ar tag Ar snapshot Ns ...

261 . Nm

262 . Cm hol ds

263 .Op FI r

264 . Ar snapshot Ns ...

265 . Nm

266 .Cmrel ease

267 .Op Fl r

268 . Ar tag Ar snapshot Ns ...

269 . Nm

270 .Cmdiff

271 . Op FlI FHt

272 . Ar snapshot Ar snapshot Ns | Ns Ar filesystem

273 . Nm

274 . Cm program

275 .Op Fl |n

276 . FI t Ar tinmeout

277 . FI mAr nenory_limt

278 . Ar pool script

279 .Op Ar argl No

280 . Sh DESCRIPTICN

281 The

282 . Nm

283 command configures ZFS datasets within a ZFS storage pool, as described in
284 . Xr zpool 1M.

285 A dataset is identified by a unique path within the ZFS nanespace.

286 For exanpl e:

287 .Bd -literal

288 pool /{fil esystem vol une, snapshot}

289 . Ed

290 . Pp

291 where the maxi num |l ength of a dataset name is

292 . Dv MAXNAMELEN

293 . Pg 256 bytes

294 and the maxi mnum anpbunt of nesting allowed in a path is 50 | evels deep.
295 . Pp

296 A dataset can be one of the follow ng:

297 .Bl -tag -width "file systent

298 .It Sy file system

299 A ZFS dataset of type

300 .Sy filesystem

301 can be mounted within the standard system nanespace and behaves |ike other file
302 systemns.

303 Wiile ZFS file systenms are designed to be POSI X conpliant, known issues exist
304 that prevent conpliance in sone cases.

305 Applications that depend on standards confornmance might fail due to non-standard
306 behavior when checking file systemfree space.

307 .1t Sy volune

308 A logical volunme exported as a raw or bl ock device.

309 This type of dataset should only be used under special circunstances.
310 File systens are typically used in npst environments.

311 . It Sy snapshot

312 A read-only version of a file systemor volune at a given point in tine.
313 It is specified as

314 . Ar filesystem Ns @Ns Ar nane

315 or

316 . Ar volune Ns @Ns Ar nane .

317 . H

318 .Ss ZFS File System Hi erarchy

319 A ZFS storage pool is a |logical collection of devices that provide space for
320 datasets.

321 A storage pool is also the root of the ZFS file system hierarchy.

322 . Pp
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323
324
325
326
327
328
329
330
331
332
333
334
335
336
337

338 .

339

The root of the pool can be accessed as a file system such as nounting and
unnounting, taking snapshots, and setting properties.

The physical storage characteristics, however, are nanaged by the
. Xr zpool 1M

comand.

. Pp

See

. Xr zpool 1M

for nore information on creating and adm ni stering pools.

. Ss Snapshot s

A snapshot is a read-only copy of a file systemor vol une.

Snapshots can be created extrenely quickly, and initially consume no additional
space within the pool.

As data within the active dataset changes, the snapshot consunes nore data than
woul d ot herwi se be shared with the active dataset.

Pp

Snapshots can have arbitrary names.

340 Snapshots of volunes can be cloned or rolled back, but cannot be accessed
341 independently.

342 . Pp

343 File system snapshots can be accessed under the

344 . Pa .zfs/snapshot

345 directory in the root of the file system

346 Snapshots are autonmatically nounted on demand and may be unnounted at regul ar
347 intervals.

348 The visibility of the

349 . Pa .zfs

350 direct ory can be controlled by the

351 .Sy snapdir

352 property

353 . Ss C ones

354 Aclone is a witable volune or file systemwhose initial contents are the sane

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

as anot her dataset.

As with snapshots, creating a clone is nearly instantaneous,
consunmes no additional space.

. Pp

Clones can only be created froma snapshot.

When a snapshot is cloned, it creates an inplicit dependency between the parent
and child.

Even though the clone is created sonmewhere el se in the dataset hierarchy, the
OLI gi nal snapshot cannot be destroyed as |long as a clone exists.

The

.Sy origin

property exposes this dependency, and the

. Cm destroy

conmand |ists any such dependenci es,
. Pp

The clone parent-child dependency rel ati onship can be reversed by using the
. Cm pronot e

subcommand.

Thi s causes t he

Q orig

file systemto become a clone of the specified file system which nakes it
possible to destroy the file systemthat the clone was created from

. Ss "Mount Points"

Creating a ZFS file systemis a sinple operation,
per systemis likely to be numerous.

To cope with this, ZFS automatically nanages nounting and unmounting file

and initially

if they exist.

so the nunber of file systens

381 systens without the need to edit the

382 .Pa /etc/vfstab

383 file

384 Al automatically managed file systens are nounted by ZFS at boot tine.
385 . Pp

386 By default, file systens are nounted under

387 .Pa /path ,

388 where
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389
390
391
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 .Sy

418
419
420

421 .

422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451

452 .Sy

453
454

.Ar path
is the name of the file systemin the ZFS nanespace.
Directories are created and destroyed as needed.

. Pp
A file systemcan al so have a nobunt point set in the
. Sy nount poi nt
property.
This directory is created as needed, and ZFS automatically mounts the file
system when the
.Nm zfs Cmmount Fl a
command i s invoked
.Po without editing
.Pa /etc/vfstab
. Pc .
The
. Sy nount poi nt
property can be inherited, so if
. Em pool / hore
has a nmount point of
. Pa /export/stuff
then
. Em pool / hone/ user
automatically inherits a nount point of
. Pa /export/stuff/user
P

- PP

Afile system

. Sy nount poi nt

property of

none

prevents the file system from bei ng nount ed.
P

- Pp
If needed, ZFS file systems can al so be managed with traditional tools
Po
. Nm nmount
. Nm unmount ,
.Pa /etc/vfstab
. Pc .
If afile systenis nount point is set to
.Sy legacy ,
ZFS makes no attenpt to nanage the file system and the adm nistrator is
responsi bl e for mounting and unmounting the file system
. Ss "Zones"
A ZFS file system can be added to a non-gl obal zone by using the
.Nm zonecfg Cmadd Sy fs
subcommand.
A ZFS file systemthat is added to a non-global zone nust have its
. Sy nount poi nt
property set to
.Sy legacy .
P

- PP

The physical properties of an added file systemare controlled by the global
admi ni strator.

However, the zone administrator can create, nmodify, or destroy files within the
added file system depending on how the file systemis nounted.

. Pp

A dataset can al so be del egated to a non-gl obal zone by using the

.Nm zonecfg Cm add Sy dat aset

subcommand.

You cannot del egate a dataset to one zone and the children of the sane dataset
to anot her zone.

The zone admini strator can change properties of the dataset or any of its
children.

However, the

quota ,

.Sy filesystemlimt

and
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455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484

485 .

486
487
488
489
490
491
492
493
494
495

.Sy snapshot _limt
properties of the del egated dataset can be nodified only by the global
adm ni strator.

. Pp

A ZFS vol une can be added as a device to a non-gl obal zone by using the
.Nm zonecfg Cm add Sy device

subcommand.

However, its physical properties can be nodified only by the gl obal
admi ni strator.

. Pp

For nore infornmation about

. Nm zonecfg

syntax, see

. Xr zonecfg 1M.

. Pp

After a dataset is delegated to a non-global zone, the

.Sy zoned

property is automatically set.

A zoned file system cannot be nounted in the gl obal zone, since the zone
adm nistrator mght have to set the nount point to an unacceptabl e val ue.

. Pp

The gl obal administrator can forcibly clear the

.Sy zoned

property, though this should be done with extrene care.

The gl obal adm nistrator should verify that all the nount points are acceptable
before clearing the property.

.Ss Native Properties

Properties are divided into two types, native properties and user-defined
.Po or

. Qq user

Pc

properties.

Native properties either export internal statistics or control ZFS behavior.

In addition, native properties are either editable or read-only.

User properties have no effect on ZFS behavior, but you can use themto annotate
datasets in a way that is neaningful in your environnent.

For nore informati on about user properties, see the

.Sx User Properties

section, bel ow.

. Pp

Every dataset has a set of properties that export statistics about the dataset

496 as well as control various behaviors.

497 Properties are inherited fromthe parent unless overridden by the child.
498 Sone properties apply only to certain types of datasets

499 .Pq file systens, volunes, or snapshots .

500 .

501 The val ues of nuneric properties can be specified using human-readabl e suffixes
502 . Po for exanple,

503 . Sy ,

504 .Sy KB ,

505 .Sy M,

506 .Sy &b ,

507 and so forth, up to

508 .Sy Z

509 for zettabyte

510 . Pc .

511 The following are all valid

512 .Pg and equal

513 specifications:

514 .Li 1536M 1.5¢g, 1.50GB .

515 . Pp

516 The val ues of non-nuneric properties are case sensitive and nust be | owercase,
517 except for

518 . Sy nount point ,

519 .Sy sharenfs ,

520 and



new usr/src/ man/ manlni zfs. 1m 9

521 .Sy sharesnb .

522 . Pp

523 The followi ng native properties consist of read-only statistics about the
524 dat aset.

525 These properties can be neither set, nor inherited.

526 Native properties apply to all dataset types unless otherw se noted.
527 .Bl -tag -width "usedbyrefreservation"

528 .It Sy available

529 The anpunt of space available to the dataset and all its children, assum ng that
530 there is no other activity in the pool.

531 Because space is shared within a pool, availability can be limted by any nunber
532 of factors, including physical pool size, quotas, reservations, or other
533 datasets wi thin the pool.

534 . Pp

535 This property can also be referred to by its shortened col uim nane,
536 .Sy avail

537 .It Sy conpressratio

538 For non-snapshots, the conpression ratio achieved for the

539 . Sy used

540 space of this dataset, expressed as a multiplier.

541 The

542 . Sy used

543 property includes descendant datasets, and, for clones, does not include the
544 space shared with the origin snapshot.

545 For snapshots, the

546 .Sy conpressratio

547 is the same as the

548 .Sy refconpressratio

549 property.

550 Conpression can be turned on by running:

551 .Nm zfs Cmset Sy conpression Ns = Ns Sy on Ar dataset

552 The default value is

553 . Sy off

554 . It Sy createtxg

555 The transaction group (txg) in which the dataset was created.

556 Booknarks have the same

557 .Sy createtxg

558 as the snapshot they are initially tied to.

559 This property is suitable for ordering a list of snapshots,

560 e.g. for increnental send and receive.

561 .It Sy creation

562 The tine this dataset was created.

563 . It Sy clones

564 For snapshots, this property is a conma-separated |ist of filesystens or vol unes
565 which are clones of this snapshot.

566 The cl ones’

567 .Sy origin

568 property is this snapshot.

569 If the

570 .Sy clones

571 property is not enpty, then this snapshot can not be destroyed

572 .Po even with the

573 .Fl r

574 or

575 . Fl f

576 options

577 . Pc .

578 .It Sy defer_destroy

579 This property is

580 . on

581 if the snapshot has been nmarked for deferred destroy by using the
582 .Nm zfs Cmdestroy Fl d

583 conmand.

584 Otherw se, the property is

585 .Sy off .

586 . It Sy fil esystem count
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587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611

The total nunber of filesystens and vol umes that exist under this location in
the dataset tree.

This value is only available when a

.Sy filesystemlimt

has been set sonewhere in the tree under which the dataset resides.

.1t Sy guid

The 64 bit GUI D of this dataset or bookmark whi ch does not change over its
entire lifetine.

When a snapshot is sent to another pool, the received snapshot has the same
GUI D.

Thus, the

.Sy guid

is suitable to identify a snapshot across pools.
.1t Sy logicalreferenced

The anpunt of space that is

.Qq logically

accessi bl e by this dataset.

See the

.Sy referenced

property.

The | ogi cal space ignores the effect of the

. Sy conpression

and

.Sy copies

properties, giving a quantity closer to the ambunt of data that applications

612 see.

613 However, it does include space consuned by netadata.

614 . Pp

615 This property can also be referred to by its shortened col um naneg,
616 .Sy Irefer

617 .1t Sy | ogical used

618 The amount of space that is

619 .Qq logically

620 consuned by this dataset and all its descendents.

621 See the

622 .Sy used

623 property.

624 The | ogi cal space ignores the effect of the

625 . Sy conpression

626 and

627 .Sy copies

628 properties, giving a quantity closer to the anobunt of data that applications

629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652

see.
However, it does include space consuned by netadata.

. Pp

This property can also be referred to by its shortened col um nane,
.Sy lused .

.1t Sy nmounted

For file systens, indicates whether the file systemis currently nounted.
This property can be either

.Sy yes

or

.Sy no .

LIt Sy origin

For cloned file systenms or volunmes, the snapshot from which the clone was
created.

See al so the

.Sy clones

property.

.1t Sy receive_resune_token

For filesystens or volunmes which have saved partially-conpleted state from

.Sy zfs receive -s ,

thi s opaque token can be provided to
.Sy zfs send -t

to resune and conplete the

.Sy zfs receive .
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653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693

694 . P

695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718

.1t Sy referenced

The anpunt of data that is accessible by this dataset, which may or nay not be
shared with other datasets in the pool.

When a snapshot or clone is created, it initially references the same anount of

space as the file systemor snapshot it was created from since its contents are

i dentical.

- Pp
This property can also be referred to by its shortened col um nane,
.Sy refer
.1t Sy refconpressratio
The conpression ratio achieved for the
.Sy referenced
space of this dataset, expressed as a nmultiplier.
See al so the
.Sy conpressratio
property.
.1t Sy snapshot _count
The total nunber of snapshots that exist under this location in the dataset
tree.
This value is only available when a
. snapshot _|imt
has been set somewhere in the tree under which the dataset resides.
LIt Sy type
The type of dataset:
.Sy filesystem,
.Sy volune ,
or
. Sy snapshot
.1t Sy used
The anpunt of space consuned by this dataset and all its descendents.
This is the value that is checked against this dataset’s quota and reservation.
The space used does not include this dataset’s reservation, but does take into
account the reservations of any descendent datasets.
The anpunt of space that a dataset consumes fromits parent, as well as the
armount of space that is freed if this dataset is recursively destroyed, is the
greater of its space used and its reservation.
P

- PP

The used space of a snapshot

.Po see the

. Sx Snapshot s

section

C

is space that is referenced exclusively by this snapshot.

If this snapshot is destroyed, the anount of

. Sy used

space will be freed.

Space that is shared by nultiple snapshots isn't accounted for in this metric.
Wien a snapshot is destroyed, space that was previously shared with this
snapshot can becone unique to snapshots adjacent to it, thus changing the used
space of those snapshots.

The used space of the |latest snapshot can al so be affected by changes in the
file system

Note that the

. Sy used

space of a snapshot is a subset of the

.Sy witten

space of the snapshot.

. Pp

The anpunt of space used, available, or referenced does not take into account
pendi ng changes.

Pendi ng changes are generally accounted for within a few seconds.

Committing a change to a disk using

. Xr fsync 3C

or
.Dv O SYNC
does not necessarily guarantee that the space usage information is updated

11
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719 i medi atel y.

720 .1t Sy usedby*

721 The

722 .Sy usedby*

723 properties deconpose the

724 .Sy used

725 properties into the various reasons that space is used.

726 Specifically,

727 .Sy used No =

728 .Sy usedbychildren No +

729 .Sy usedbydataset No +

730 .Sy usedbyrefreservation No +

731 .Sy usedbysnapshots .

732 These properties are only avail able for datasets created on
733 . Nm zpool

734 . Qo version 13 Q¢

735 pool s.

736 .1t Sy usedbychildren

737 The amount of space used by children of this dataset, which would be freed if

738
739
740
741
742

743 .

744

745 .

746
747

748 . Sy

749
750
751
752
753
754
755
756

757 .Sy

758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784

all the dataset’s children were destroyed.

.1t Sy usedbydat aset

The anopunt of space used by this dataset itself, which would be freed if the
dat aset were destroyed

.Po after first renoving any

refreservation

and destroying any necessary snapshots or descendents

.1t Sy usedbyrefreservation

The anpunt of space used by a

refreservation

set on this dataset, which would be freed if the

.Sy refreservation

was renoved.

.1t Sy usedbysnapshots

The anpunt of space consumed by snapshots of this dataset.
In particular, 1t is the amount of space that would be freed if all of this
dat aset’s snapshots were destroyed.

Note that this is not sinply the sum of the snapshots’

used

properties because space can be shared by nultiple snapshots.
.1t Sy userused Ns @Ns Em user

The anpunt of space consuned by the specified user in this dataset.
Space is charged to the owner of each file, as displayed by
.Nmls FI | .

The anmpunt of space charged is displayed by

. Nm du

and

.Nmls FI s .

See the

.Nm zfs Cm userspace

subcommand for nore information.

. Pp

Unprivil eged users can access only their own space usage.
The root user, or a user who has been granted the

. Sy userused

privilege with

.Nmzfs Cmallow,

can access everyone's usage.

. Pp

The

.Sy userused Ns @Ns Em ...
properties are not displayed by

.Nm zfs Cmget Sy all .

The user’s nane nust be appended after the @synbol, using one of the follow ng
forms:

.Bl -bullet -width ""
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785 . It 851 . Em snapshot

786 . Em PCSI X nane 852 may be specified as a short snapshot nanme

787 .Po for exanple, 853 . Po just the part after the

788 .Sy joe 854 .Sy @

789 . Pc 855 . Pc

790 . It 856 in which case it will be interpreted as a snapshot in the same fil esystem as
791 . Em POSI X nuneric 1D 857 this dataset.

792 . Po for exanple, 858 The

793 .Sy 789 859 . Em snapshot

794 . Pc 860 may be a full snapshot nane

795 It 861 .Po Emfilesystem Ns @Ns Em snapshot Pc ,

796 . Em SID nane 862 which for clones may be a snapshot in the origin's filesystem

797 .Po for exanple, 863 .Pg or the origin of the origin's filesystem etc.

798 .Sy joe.snith@ydonain 864 . El

799 . Pc 865 . Pp

800 . It 866 The followi ng native properties can be used to change the behavior of a ZFS
801 .Em SID nuneric ID 867 dataset.

802 . Po for exanple, 868 .Bl -tag -width ""

803 .Sy S-1-123-456-789 869 . It Xo

804 . Pc 870 .Sy aclinherit Ns = Ns Sy discard Ns | Ns Sy noallow Ns | Ns

805 . El 871 .Sy restricted Ns | Ns Sy passthrough Ns | Ns Sy passthrough-x

806 .It Sy userrefs 872 . Xc

807 This property is set to the nunber of user holds on this snapshot. 873 Controls how ACEs are inherited when files and directories are created.
808 User holds are set by using the 874 .Bl -tag -width "passthrough-x"

809 .Nm zfs Cm hol d 875 .It Sy discard

810 conmmand. 876 does not inherit any ACEs.

811 .It Sy groupused Ns @Ns Em group 877 .1t Sy noall ow

812 The ampunt of space consuned by the specified group in this dataset. 878 only inherits inheritable ACEs that specify

813 Space is charged to the group of each file, as displayed by 879 . Qu deny

814 .Nmls Fl | 880 permi ssions.

815 See the 881 .It Sy restricted

816 .Sy userused Ns @Ns Em user 882 default, renoves the

817 property for nore information. 883 .Sy write_acl

818 . Pp 884 and

819 Unprl vil eged users can only access their own groups’ space usage. 885 .Sy wite_owner

820 The root user, or a user who has been granted the 886 perm ssions when the ACE is inherited.

821 . Sy groupused 887 .It Sy passthrough

822 privilege with 888 inherits all inheritable ACEs without any nodifications.

823 .Nm zfs Cmallow , 889 .It Sy passthrough-x

824 can access al | groups’ usage. 890 sane neani ng as

825 . It Sy vol bl ocksi ze 891 . Sy passthrough ,

826 For vol unes, specifies the block size of the volune. 892 except that the

827 The 893 . Sy owner @,

828 . Sy bl ocksi ze 894 .Sy group@,

829 cannot be changed once the volume has been witten, so it should be set at 895 and

830 vol une creation tine. 896 .Sy everyone@

831 The defaul t 897 ACEs inherit the execute pernmission only if the file creation node al so requests
832 . Sy bl ocksi ze 898 the execute bit.

833 for volumes is 8 Kbytes. 899 . H

834 Any power of 2 from 512 bytes to 128 Kbytes is valid. 900 . Pp

835 . Pp 901 When the property value is set to

836 This property can also be referred to by its shortened col um nane, 902 . Sy passthrough ,

837 .Sy vol bl ock . 903 files are created with a node determ ned by the inheritable ACEs.

838 . It Sy witten 904 If no inheritable ACEs exist that affect the nbde, then the node is set in
839 The anpunt of space 905 accordance to the requested node fromthe application.

840 .Sy referenced 906 . It Xo

841 by this dataset, that was witten since the previous snapshot 907 .Sy aclmpde Ns = Ns Sy discard Ns | Ns Sy groupmask Ns | Ns

842 .Pg i.e. that is not referenced by the previous snapshot . 908 .Sy passthrough Ns | Ns Sy restricted

843 .It Sy witten Ns @Ns Em snapshot 909 . Xc

844 The anount of 910 Controls how an ACL is nodified during

845 . Sy referenced 911 . Xr chnod 2

846 space witten to this dataset since the specified snapshot. 912 and how inherited ACEs are nodified by the file creation node.

847 This is the space that is referenced by this dataset but was not referenced by 913 .Bl -tag -width "passthrough”

848 the specified snapshot. 914 . It Sy discard

849 . Pp 915 default, deletes all ACEs except for those representing the node of the file or
850 The 916 directory requested by
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917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948

949 . Sy

950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982

.Xr chnod 2 .

.1t Sy groupmask

reduces pernissions granted by all

.Sy ALLOW

entries found in the ACL such that they are no greater than the group

permi ssions specified by the node.

I't Sy passthrough

indi cates that no changes are made to the ACL other than creating or updating
the necessary ACEs to represent the new node of the file or directory.

.1t Sy restricted

causes the

. Xr chnod 2

operatlon to return an error when used on any file or directory which has a
non-trivial ACL, with entries in addition to those that represent the node.
. H

. Pp

. Xr chnod 2

is required to change the set user ID, set group ID, or sticky bit on a file or
directory, as they do not have equival ent ACEs.

In order to use

. Xr chnod 2

on a file or directory with a non-trivial ACL when

. Sy acl node

is set to

.Sy restricted ,

you nust first renpve all ACEs except for those that represent the current node.
It Sy atime Ns = Ns Sy on Ns | Ns Sy off

Controls whether the access tine for files is updated when they are read.
Turning this property off avoids producing wite traffic when reading files and
can result in significant performance gains, though it might confuse nuilers
and other simlar utilities.

The default value is

on .

.1t Sy canmount Ns = Ns Sy on Ns | Ns Sy off Ns | Ns Sy noauto

If this property is set to

.Sy off ,

the file system cannot be nounted, and is ignored by

.Nmzfs Cmmount Fl a .

Setting this property to

.Sy off

is simlar to setting the

. Sy nount poi nt

property to

.Sy none ,

except that the dataset still has a nornal

. Sy nount poi nt

property, which can be inherited.

Settlng this property to

Sy of

al | ows datasets to be used solely as a mechanismto inherit properties.

One exanpl e of setting

.Sy canmbunt Ns = Ns Sy off

is to have two datasets with the sane

. Sy nount point ,

so that the children of both datasets appear in the sane directory, but m ght
have different inherited characteristics.

. Pp

When set to

.Sy noauto ,

a dataset can only be nounted and unnounted explicitly.

The dataset is not nounted automatically when the dataset is created or
inported, nor is it nounted by the

.Nm zfs Cmnmount Fl a

comrand or unnounted by the

.Nm zfs Cmunnount Fl a

conmand.
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983 . Pp

984 This property is not inherited.

985 .1t Xo

986 .S\/ checksum Ns = Ns Sy on Ns | Ns Sy off Ns | Ns Sy fletcher2 Ns | Ns
987 .Sy fletcher4d Ns | Ns Sy sha256 Ns | Ns Sy noparity Ns | Ns

988 .Sy sha512 Ns | Ns Sy skein Ns | Ns Sy edonr

989 . Xc

990 Controls the checksum used to veri fy data integrity.

991 The default value is

992 .Sy on ,

993 which automatically selects an appropriate algorithm

994 .Po currently,

995 .Sy fletcher4 ,

996 but this may change in future rel eases

997 . Pc .

998 The val ue

999 .Sy off

1000 di sables integrity checking on user data.

1001 The val ue

1002 .Sy noparity

1003 not onI y disables integrity but also disables maintaining parity for user data.
1004 This setting is used internally by a dunp device residing on a RAI D Z pool
1005 shoul d not be used by any other dataset.

1006 Di sabling checksuns is

1007 . NOT

1008 a recomended practi ce.

1009 . Pp

1010 The

1011 .Sy sha512 ,

1012 . Sy skein ,

1013 and

1014 . Sy edonr

1015 checksum al gorithns require enabling the appropriate features on the pool.

1016 Pl ease see

1017 . Xr zpool -features 5

1018 for nore information on these al gorithns.

1019 . Pp

1020 C‘nangl ng this property affects only newWly-witten data.

1021 .1t Xo

1022 . Sy conpression Ns = Ns Sy on Ns | Ns Sy off Ns | Ns Sy 92|p Ns | Ns
1023.&/ gzip- Ns ENMNNs | Ns Sy 1z4 Ns | Ns Sy lzjb Ns | Ns

1024 . Xc

1025 Controls the conpression algorithmused for this dataset.

1026 . Pp

1027 Setting conpression to

1028 .Sy on

1029 indicates that the current default conpression algorithm should be used.

1030
1031
1032

1033 .

1034
1035
1036
1037
1038
1039
1040
1041
1042

1043 .

1044
1045
1046
1047
1048

and

16

The default bal ances conpression and deconpressi on speed, with conpression ratio

and is expected to work well on a wide variety of workloads.
Unlike all other settings for this property,

Sy on

does not select a fixed conpression type.

As new conpression algorithns are added to ZFS and enabled on a pool ,
default conpression algorithmnay change.

The current default conpression algorithmis either

.Sy lzjb

or, if the

.Sy | z4_conpress

feature is enabl ed,

.Sy |1 z4 .

Pp
The

.Sy | z4

corrpreSS| on algorithmis a high-perfornmance replacenent for the
Sy lzjb

al gorithm

the
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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
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087

It features significantly faster conpression and deconpression, as well as a
noder ately hi gher conpression ratio than

.Sy lzjb

but can only be used on pools with the

.Sy | z4_conpress

feature set to

.Sy enabled .

See

. Xr zpool -features 5

for details on ZFS feature flags and the

.Sy | z4_conpress

feature.

. Pp

The

.Sy lzjb

conpression algorithmis optimzed for performance while providing decent data
conpr essi on.

Pp

The

.Sy gzip : :
conpression al gorithmuses the same conpression as the
Xr gzip 1

conmand.

You can specify the

.Sy gzip

| evel by using the val ue

.Sy gzip- Ns EmN ,

wher e

.Em N

is an integer from1

. Pq fastest

to 9

.Pg best conpression ratio .

Currently,

-Sy gzip

is equivalent to

.Sy gzip-6

.Po which is also the default for

L Xr gzi p1

1088 . Pc

1089
1090

1091 . Sy

1092

Pp
The
zle
conpressi on al gorithm conpresses runs of zeros.

1093 . P

1094
1095
1096
1097
1098
1099
1100
1101
1102
1103

1104 . Sy

1105

p
This property can also be referred to by its shortened col um nane
.Sy conpress .
Changing this property affects only newy-witten data.
It Sy copies Ns = Ns Sy 1 Ns | Ns Sy 2 Ns | Ns Sy 3
Control s the nunber of copies of data stored for this dataset.
These copies are in addition to any redundancy provided by the pool, for
exanple, mrroring or RAID Z
The copies are stored on different disks, if possible.
The space used by nultiple copies is charged to the associated file and dataset,
changi ng the
used
property and counting agai nst quotas and reservations.

1106 . Pp

1107
1108
1109
1110
1111
1112
1113
1114

Changing this property only affects newy-witten data.

Therefore, set this property at file systemcreation tine by using the
.FI 0o Sy copies Ns = Ns Ar

option.

.1t Sy devices Ns = Ns Sy on Ns | Ns Sy of f

Controls whether device nodes can be opened on this file system

The default value is

.Sy on .
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1115
1116

18

.1t Sy exec Ns = Ns Sy on Ns | Ns Sy off
Control s whether processes can be executed fromwithin this file system

1117 The default value is

1118 .Sy on .

1119 .1t Sy filesystemlimt Ns = Ns Emcount Ns | Ns Sy none

1120 Limts the nunber of filesystens and vol unes that can exist under this point in
1121 the dataset tree.

1122 The limt is not enforced if the user is allowed to change the limt.
1123 Setting a

1124 .Sy filesystemlimt

1125 to

1126 .Sy on

1127 a descendent of a filesystemthat already has a

1128 .Sy filesystemlimit

1129 does not override the ancestor’s

1130 .Sy filesystemlimt

1131 but rat her i nposes an additional linmt.

1132 This feature nmust be enabled to be used

1133 . Po see

1134 . Xr zpool -features 5

1135 . Pc .

1136 .1t Sy mountpoint Ns = Ns Pa path Ns | Ns Sy none Ns | Ns Sy |egacy
1137 Controls the nmount point used for this file system

1138 See the

1139 . Sx Munt Points

1140 section for nore information on how this property is used.

1141 . Pp

1142 \When the

1143 . Sy nount poi nt

1144 property Is changed for a file system the file systemand any children that
1145 i1 nherit the nmount point are unnounted.

1146 If the new value is

1147 .Sy legacy ,

1148 then they remain unnount ed.

1149 Otherwi se, they are automatically renounted in the new | ocation if the property
1150 was previously

1151 . Sy | egacy

1152 or

1153 . Sy none ,

1154 or if they were mounted before the property was changed.

1155 In addition, any shared file systens are unshared and shared in the new
1156 | ocati on.

1157 .1t Sy nbmand Ns = Ns Sy on Ns | Ns Sy off

1158 Controls whether the file system should be nounted with

1159 . Sy nbmand

1160 . Pg Non Bl ocki ng mandatory | ocks .

1161 This is used for SMB clients.

1162 Changes to this property only take effect when the file systemis unmounted and
1163 renount ed.

1164 See

1165 . Xr nount 1M

1166 for nore information on

1167 . Sy nbmand

1168 nounts.

1169 .1t Sy primarycache Ns = Ns Sy all Ns | Ns Sy none Ns | Ns Sy netadata
1170 Controls what is cached in the prinmary cache

1171 . Pq ARC .

1172 1f thls property is set to

1173

1174 then both user data and netadata is cached.

1175 If this property is set to

1176 .Sy none

1177 then neither user data nor netadata is cached.

1178 If this property is set to

1179 .Sy netadata ,

1180 then only netadata is cached.



new usr/src/ man/ manlni zfs. 1m 19

1181 The default value is

1182 .Sy al

1183 .1t Sy quota Ns = Ns Emsize Ns | Ns Sy none

1184 Limits the amount of space a dataset and its descendents can consune.
1185 This property enforces a hard limt on the amount of space used.

1186 This 1 ncludes all space consuned by descendents, including file systems and
1187 snapshot s.

1188 Setting a quota on a descendent of a dataset that already has a quota does not
1189 override the ancestor’s quota, but rather inposes an additional limt.
1190

1191 QJot as cannot be set on volunes, as the

1192 .Sy vol si ze

1193 property acts as an inplicit quota.

1194 .1t Sy snapshot_limt Ns = Ns Emcount Ns | Ns Sy none

1195 Linits the number of snapshots that can be created on a dataset and its
1196 descendents.

1197 Setting a

1198 . Sy snapshot_limt

1199 on a descendent of a dataset that al ready has a

1200 . Sy snapshot _limt

1201 does not override the ancestor’s

1202 . Sy snapshot _linit ,

1203 but rather inposes an additional limit.

1204 The limt is not enforced if the user is allowed to change the limt.
1205 For exanple, this means that recursive snapshots taken fromthe gl obal zone are
1206 counted agai nst each del egated dataset within a zone.

1207 This feature nmust be enabled to be used

1208 . Po see

1209 . Xr zpool -features 5

1210 . Pc .

1211 . It Sy userquota@Ns Emuser Ns = Ns Emsize Ns | Ns Sy none

1212 Limts the ambunt of space consuned by the specified user.

1213 User space consunption is identified by the

1214 . Sy userspace@Ns Em user

1215 property

1216

1217 Enforcerrent of user quotas may be del ayed by several seconds.

1218 This delay neans that a user might exceed their quota before the system notices
1219 that they are over quota and begins to refuse additional wites with the
1220 . Er El

1221 error message.

1222 See the

1223 . Nm zfs Cm userspace

1224 subcommand for nore information.

1225 . Pp

1226 Unprivil eged users can only access their own groups’ space usage.

1227 The root user, or a user who has been granted the

1228 .Sy userquota

1229 pr|V|Iege with

1230 .Nm zfs Cmallow ,

1231 can get and set everyone's quota.

1232 . Pp

1233 This property is not avail able on volunmes, on file systens before version 4, or
1234 on pool s before version 15.

1235 The

1236 .Sy userquota@Ns Em .

1237 propertl es are not di spl ayed by

1238 .Nm zfs Cmget Sy all

1239 The user’'s name nust be appended after the

1240 .Sy @

1241 synbol, using one of the follow ng forns:

1242 . Bl -bullet

1243 .1t

1244 . Em PCSI X name

1245 . Po for exanple,

1246 .Sy joe
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1247 . Pc

1248 . It

1249 . Em PCSI X nureric I D

1250 . Po for exanpl e,

1251 .Sy 789

1252 . Pc

1253 . It

1254 . Em SI D nane

1255 . Po for exanpl e,

1256 .Sy joe.sm th@rydonai n

1257 . Pc

1258 . It

1259 .Em SID nuneric ID

1260 . Po for exanple,

1261 .Sy S-1-123-456-789

1262 . Pc

1263 . El

1264 .1t Sy groupquota@Ns Emgroup Ns = Ns Emsize Ns | Ns Sy none
1265 Limts the ampunt of space consuned by the specified group.
1266 Group space consunption is identified by the

1267 .Sy groupused@Ns Em group

1268 property.

1269 . Pp

1270 Unprivil eged users can access only their own groups’ space usage.
1271 The root user, or a user who has been granted the

1272 . Sy groupquot a

1273 privilege with

1274 .Nmzfs Cmallow ,

1275 can get and set all groups’ quotas.

1276 .1t Sy readonly Ns = Ns Sy on Ns | Ns Sy off

1277 Controls whether this dataset can be nodifi ed.

1278 The default value is

1279 .Sy off

1280 . Pp

1281 This property can also be referred to by its shortened col uim nane,

1282 .Sy rdonly .

1283 .1t Sy recordsize Ns = Ns Em size

1284 Specifies a suggested block size for files in the file system

1285 This property is designed solely for use with database workloads that access
1286 files in fixed-size records.

1287

ZFS automatical ly tunes bl ock sizes according to internal algorithnms optimzed

1288 for typical access patterns.

1289 . Pp

1290 For databases that create very large files but access themin small random
1291 chunks, these al gorithms may be suboptinal .

1292 Specifying a

1293 . Sy recordsi ze

1294 greater than or equal to the record size of the database can result in

1295
1296

significant performance gains.
Use of this property for general purpose file systenms is strongly discouraged,

1297 and nmay adversely affect performance.

1298 . Pp

1299 The size specified nmust be a power of two greater than or equal to 512 and |ess
1300 than or equal to 128 Kbytes.

1301 If the

1302 . Sy | arge_bl ocks

1303 feature is enabled on the pool, the size nay be up to 1 Myte.

1304
1305
1306

See
. Xr zpool -features 5
for details on ZFS feature fl ags.

1307 . P

1308

p
Changing the file systenis

1309 .Sy recordsize

1310 affects only files created afterward; existing files are unaffected.
1311 . Pp

1312 This property can al so be referred to by its shortened col um nane,
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1313 . Sy recsize .

1314 .1t Sy redundant_nmetadata Ns = Ns Sy all Ns | Ns Sy nost

1315 Controls what types of netadata are stored redundantly.

1316 ZFS stores an extra copy of netadata, so that if a single block is corrupted,
1317 the anount of user data lost is linmited.

1318 This extra copy is in addition to any redundancy provided at the pool |evel
1319 .Pq e.g. by mrroring or RAID-Z ,

1320 and is in addition to an extra copy specified by the

1321 . Sy copies

1322 property

1323 .Pg up to a total of 3 copies .

1324 For exanple if the pool is mrrored,

1325 .Sy copies Ns = Ns 2,

1326 and

1327 .Sy redundant _nmetadata Ns = Ns Sy nost ,

1328 then ZFS stores 6 copies of nost netadata, and 4 copies of data and sone
1329 net adat a.

1330 . Pp
1331 When set to
1332 .Sy all

1333 ZFS stores an extra copy of all netadata.

1334 If a single on-disk block is corrupt, at worst a single block of user data
1335 . Po which is

1336 .Sy recordsize

1337 bytes | ong

1338 . Pc
1339 can be lost.
1340 . Pp

1341 When set to

1342 .Sy nost ,

1343 ZFS stores an extra copy of nost types of netadata.

1344 This can inprove performance of randomwites, because |ess netadata nust be
1345 written.

1346 In practice, at worst about 100 bl ocks

1347 . Po of

1348 .Sy recordsize

1349 bytes each

1350 . Pc

1351 of user data can be lost if a single on-disk block is corrupt.

1352 The exact behavi or of which netadata bl ocks are stored redundantly may change in
1353 future rel eases.

1354 . Pp
1355 The default value is
1356 .Sy all

1357 .1t Sy refquota Ns = Ns Emsize Ns | Ns Sy none

1358 Limits the amount of space a dataset can consune.

1359 This property enforces a hard linit on the anount of space used.

1360 This hard limt does not include space used by descendents, including file
1361 systens and snapshots.

1362 .1t Sy refreservation Ns = Ns Emsize Ns | Ns Sy none Ns | Ns Sy auto

1363 The m ni mum anpbunt of space guaranteed to a dataset, not including its

1364 descendents.

1365 When the anmpbunt of space used is below this value, the dataset is treated as if
1366 it were taking up the anpunt of space specified by

1367 .Sy refreservation .

1368 The

1369 .Sy refreservation

1370 reservation is accounted for in the parent datasets’ space used, and counts
1371 agal nst the parent datasets’ quotas and reservations.

1372 . Pp

1373 If

1374 .Sy refreservation

1375 i s set, a snapshot is only allowed if there is enough free pool space outside of
1376 this reservation to acconmpdate the current number of

1377 . Q referenced

1378 bytes in the dataset.
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1379 . Pp
1380 | f

1381 .Sy refreservation

1382 is set to

1383 .Sy auto ,

1384 a volune is thick provisioned

1385 . Po or
1386 Qq not sparse
1387

1388 Sy refreservation Ns = Ns Sy auto
1389 is only supported on vol unes.

1390 See
1391 . Sy vol si ze
1392 in the

1393 . Sx Native Properties

1394 section for nore infornation about sparse vol unes.

1395 . Pp

1396 This property can also be referred to by its shortened col uim nane,
1397 .Sy refreserv .

1398 . It Sy reservation Ns = Ns Emsize Ns | Ns Sy none

1399 The m ni num anmount of space guaranteed to a dataset and its descendants.
1400 When the anount of space used is below this value, the dataset is treated as if
1401 it were taking up the amount of space specified by its reservation.
1402 Reservations are accounted for in the parent datasets’ space used, and count
1403 agal nst the parent datasets’ quotas and reservations.

1404 . Pp

1405 This property can also be referred to by its shortened col uim nane,
1406 .Sy reserv .

1407 .1t Sy secondarycache Ns = Ns Sy all Ns | Ns Sy none Ns | Ns Sy netadata
1408 Controls what is cached in the secondary cache

1409 . Pgq L2ARC .

1410 If this property is set to

1411 al |

1412 then both user data and metadata is cached.

1413 If this property is set to

1414 .Sy none ,

1415 then neither user data nor netadata is cached.

1416 |f this property is set to

1417 .Sy netadata ,

1418 then only netadata is cached.

1419 The default value is

1420 .Sy all .

1421 .1t Sy setuid Ns = Ns Sy on Ns | Ns Sy off

1422 Controls whether the setuid bit is respected for the file system

1423 The default value is

1424 .Sy on .

1425 .1t Sy sharesmb Ns = Ns Sy on Ns | Ns Sy off Ns | Ns Emopts

1426 Controls whether the file systemis shared via SMB, and what options are to be
1427 used.

1428 A file systemw th the

1429 .Sy sharesnb

1430 property set to

1431 .Sy off

1432 is managed through traditional tools such as

1433 . Xr sharengr 1M .

1434 Otherwise, the file systemis autonatically shared and unshared with the
1435 . Nm zfs Cm share

1436 and

1437 .Nm zfs Cmunshare

1438 commands.

1439 If the property is set to

1440 .Sy on ,

1441 the

1442 . Xr sharenmgr 1M

1443 command is invoked with no options.

1444 Ot herw se, the
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1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455

1456 . Qq

1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490

1491 . Sy

1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510

. Xr sharenmgr 1M
command is invoked with options equivalent to the contents of this property.
. Pp
Because SMB shares requires a resource nanme, a unique resource nane is
constructed fromthe dataset nane.
The constructed nane is a copy of the dataset name except that the characters in
the dataset nane, which would be invalid in the resource nane, are replaced with
under scor e
-Pg Sy _
characters.
A pseudo property
name
is also supported that allows you to replace the data set nane with a specified
namne.
The specified nane is then used to replace the prefix dataset in the case of
i nheritance.
For exanple, if the dataset
. Em dat a/ hone/ j ohn
is set to
.Sy nane Ns = Ns Sy john ,
then
. Em dat a/ hone/ j ohn
has a resource name of
.Sy john .
If a child dataset
. Em dat a/ hone/ j ohn/ backups
is shared, it has a resource nane of
. Sy j ohn_backups .
P

- Pp

When SMB shares are created, the SMB share nane appears as an entry in the
. Pa . zfs/shares

directory.

You can use the

.Nmls

or

. Nm chnod

command to display the share-level ACLs on the entries in this directory.

- Pp

Wien t he

.Sy sharesnb

property is changed for a dataset, the dataset and any children inheriting the
property are re-shared with the new options, only if the property was previously
set to

.Sy off ,

or if they were shared before the property was changed.

If the new property is set to

of f ,

the file systens are unshared.

.1t Sy sharenfs Ns = Ns Sy on Ns | Ns Sy off Ns | Ns Emopts

Conarols whether the file systemis shared via NFS, and what options are to be
used.

Afile systemwith a

.Sy sharenfs

property of

.Sy off

i s managed through traditional tools such as

. Xr share 1M,

. Xr unshare 1M,

and

. Xr dfstab 4 .

O herwise, the file systemis autonmatically shared and unshared with the

.Nm zfs Cm share

and

.Nm zfs Cmunshare

conmmands.

If the property is set to
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1511
1512
1513
1514
1515
1516
1517
1518
1519
1520

.Sy on ,

. Xr share 1M

command is invoked with no options.

Ct herwi se, the

. Xr share 1M

command is invoked with options equivalent to the contents of this property.

. Pp

When t he

.Sy sharenfs

property is changed for a dataset, the dataset and any children inheriting the

1521 property are re-shared with the new options, only if the property was previously
1522 .Sy off ,

1523 or if they were shared before the property was changed.

1524 |f the new property is

1525 .Sy off ,

1526 the file systens are unshared.

1527 .1t Sy logbias Ns = Ns Sy latency Ns | Ns Sy throughput

1528 Provide a hint to ZFS about handling of synchronous requests in this dataset.
1529 |f

1530 . Sy | ogbi as

1531 is set to

1532 . Sy |l atency

1533 . Pg the default ,

1534 ZFS will use pool |og devices

1535 .Pq if configured

1536 to handl e the requests at |ow | atency.

1537 |If

1538 . Sy | ogbi as

1539 is set to

1540 . Sy throughput |,

1541 ZFS will not use configured pool |og devices.

1542 ZFS will instead optimze synchronous operations for global pool throughput and
1543 efficient use of resources.

1544 .1t Sy snapdir Ns = Ns Sy hidden Ns | Ns Sy visible

1545 Control s whether the

1546 . Pa .zfs

1547 directory is hidden or visible in the root of the file systemas discussed in

1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576

the
. Sx Snapshot s

section.

The default value is

.Sy hidden .

.1t Sy sync Ns = Ns Sy standard Ns | Ns Sy always Ns | Ns Sy disabl ed
Control s the behavior of synchronous requests

.Pq e.g. fsync, O DSYNC

. Sy standard

is the

. Tn PCSI X

speci fi ed behavior of ensuring all synchronous requests are witten to stable
storage and all devices are flushed to ensure data is not cached by device
control lers

.Pg this is the default

.Sy al ways

causes every file systemtransaction to be witten and flushed before its
systemcal |l returns.

This has a | arge performance penalty.

. Sy di sabl ed

di sabl es synchronous requests.

File systemtransactions are only comrtted to stable storage periodically.
This option will give the highest performance.

However, it is very dangerous as ZFS woul d be ignoring the synchronous
transaction demands of applications such as databases or NFS.

Admi ni strators should only use this option when the risks are understood.
It Sy version Ns = Ns ENNNs | Ns Sy current

The on-di sk version of this file system which is independent of the pool
version.
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1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587

1588 . Sy

1589
1590
1591

1592

1593

1594 . Sy

1595

1596 . Sy

1597

1598

1599
1600
1601
1602
1603
1604
1605

This property can only be set to |ater supported versions.
See the

.Nm zfs Cm upgrade

conmmand.

.1t Sy volsize Ns = Ns Em size

For volumes, specifies the logical size of the vol une.

By default, creating a volume establishes a reservation of equal size.
For storage pools wth a version nunber of 9 or higher, a
.Sy refreservation

is set instead.

Any changes to

vol si ze

are reflected in an equival ent change to the reservation
.Po or

.Sy refreservation

vol si ze

can only be set to a nultiple of
vol bl ocksi ze ,

and cannot be zero.

The reservation is kept equal to the volunme's |ogical size to prevent unexpected
behavi or for consuners.

W thout the reservation, the volume could run out of space, resulting in

undef i ned behavi or or data corruption, depending on how the volunme is used.
These effects can al so occur when the volunme size is changed while it is in use
.Pq particularly when shrinking the size .

Extreme care shoul d be used when adjusting the volume size.

1606 . Pp

1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623

Though not recommended, a
. @Q sparse vol une

.Po al so known as

Qq thin provisioned

can be created by specifying the

LFl s

option to the

.Nm zfs Cmcreate FI V

command, or by changing the value of the
.Sy refreservation

property

.Po or

.Sy reservation

property on pool version 8 or earlier
P

after the vol une has been created.

1624 A

1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642

. Qq sparse vol une

is a volune where the val ue of

.Sy refreservation

is less than the size of the volume plus the space required to store its
net adat a.

Consequently, wites to a sparse volune can fail with

. Er ENOSPC

when the pool is |Iow on space.

For a sparse volune, changes to

.Sy vol si ze

are not reflected in the

.Sy refreservation.

A volune that is not sparse is said to be

.Qq thick provisioned

A sparse vol unme can becone thick provisioned by setting
.Sy refreservation

to

.Sy auto .
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1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659

1660 . Sy

1661

.1t Sy vscan Ns = Ns Sy on Ns | Ns Sy off

Controls whether regular files should be scanned for viruses when a file is
opened and cl osed.

In addition to enabling this property, the virus scan service nust also be
enabl ed for virus scanning to occur.

The default value is

.Sy off .

It Sy xattr Ns = Ns Sy on Ns | Ns Sy off

Control s whether extended attributes are enabled for this file system

The default value is

.Sy on

.1t Sy zoned Ns = Ns Sy on Ns | Ns Sy off

Control s whether the dataset is managed from a non-gl obal zone.

See the

. Sx Zones

section for nore infornation.

The default value is

off .

LH

1662 . P

1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685

p
The followi ng three properties cannot be changed after the file systemis
created, and therefore, should be set when the file systemis created.
If the properties are not set with the
.Nm zfs Cmcreate
or
.Nm zpool Cmcreate
commands, these properties are inherited fromthe parent dataset.
If the parent dataset |acks these properties due to having been created prior to
these features being supported, the new file systemw |l have the default val ues
for these properties.
.Bl -tag -width ""
It Xo
.Sy casesensitivity Ns = Ns Sy sensitive Ns | Ns
.Sy insensitive Ns | Ns Sy mi xed
. Xc
I ndi cates whether the file name matchi ng al gorithmused by the file system
shoul d be case-sensitive, case-insensitive, or allow a conbination of both
styl es of matching.
The default value for the
. Sy casesensitivity
property is
.Sy sensitive .
Tr aditionally,

1686 . Ux
1687 an

1688
1689

d
. Tn PCsSI X
file systens have case-sensitive file nanmes.

1690 . Pp

1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708

The

.Sy m xed

val ue for the

.Sy casesensitivity

property indicates that the file systemcan support requests for both
case-sensitive and case-insensitive matching behavior.

Currently, case-insensitive matching behavior on a file systemthat supports
m xed behavior is limted to the SMB server product.

For nore infornmation about the

.Sy m xed

val ue behavior, see the "ZFS Administration Guide".

It Xo

.Sy normalization Ns = Ns Sy none Ns | Ns Sy fornC Ns | Ns

.Sy fornrDNs | Ns Sy fornrKC Ns | Ns Sy fornKD

. Xc

Indi cates whether the file system shoul d performa

Sy uni code

normalization of file names whenever two file names are conpar ed, and which
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1709
1710

normal i zati on al gorithm shoul d be used.

File names are always stored unnodified, nanes are nornulized as part of any

1711 conparison process.

1712 |f this property is set to a |legal value other than

1713 . Sy none ,

1714 and the

1715 . Sy utf8only

1716 property was |left unspecified, the

1717 .Sy utf8only

1718 property is automatically set to

1719 .Sy on

1720 The default value of the

1721 .Sy normalization

1722 property is

1723 .Sy none

1724 This property cannot be changed after the file systemis created.
1725 .1t Sy utf8only Ns = Ns Sy on Ns | Ns Sy off

1726 I ndicates whether the file systemshould reject file nanes that include
1727 characters that are not present in the

1728 .Sy UTF-8

1729 character code set.

1730 |f thls property is explicitly set to

1731

1732 the normallzatlon property nust either not be explicitly set or be set to
1733 . Sy none

1734 The def ault value for the

1735 . Sy utf8only

1736 property is

1737 of f

1738 Th| s pr operty cannot be changed after the file systemis created.
1739

1740 p

1741 The

1742 .Sy casesensitivity ,

1743 .Sy normalization ,

1744 and

1745 . Sy utf8only

1746 properties are al so new pernissions that can be assigned to non-privileged users
1747 by using the ZFS del egated administration feature.

1748 .Ss "Tenporary Munt Point Properties”

1749 When a file systemis nounted, either through

1750 . Xr nount 1M

1751 for |egacy nmounts or the

1752 . Nm zfs Cm nount

1753 command for normal file systens, its nount options are set according to its
1754 properties.

1755 The correl ati on between properties and nount options is as follows:
1756 .Bd -literal

1757 PROPERTY MOUNT OPTI ON

1758 devi ces devi ces/ nodevi ces

1759 exec exec/ noexec

1760 readonl y ro/ rw

1761 setuid set ui d/ nosetuid

1762 xattr xattr/ noxattr

1763 . Ed

1764 . Pp

1765 In addition, these options can be set on a per-npunt basis using the
1766 .Fl o

1767 option, without affecting the property that is stored on disk.
1768 The val ues specified on the command |ine override the values stored in the
1769 dat aset.

1770 The

1771 .Sy nosuid

1772 option is an alias for

1773 .Sy nodevices Ns \& Ns Sy nosetuid .

1774 These properties are reported as
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1775 Qq tenporary

1776 by t

1777 . Nm zfs Cm get

1778 command.

1779 |f the properties are changed while the dataset is nmounted, the new setting
1780 overrl des any tenpor ary settings.

1781 .Ss "User Properties"”

1782 In addition to the standard native properties, ZFS supports arbitrary user

1783 properties.

1784
1785
1786

User properties have no effect on ZFS behavi or,
adnministrators can use themto annotate datasets
.Pq file systens, volunes, and snapshots .

but applications or

1787 . Pp

1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798

User property names nust contain a col on

.Pg Q@ Sy \&

character to distinguish themfromnative properties.
They may contain |owercase |letters, nunbers, and the follow ng punctuation
characters: colon

.Pg Q@ Sy \& ,

dash

-Pg Qq Sy -

peri od

.Pg Qq Sy \&

and underscore

1799 . Pq

1800
1801
1802
1803
1804
1805
1806
1807
1808

1809 . Sy

1810
1811
1812
1813
1814

Q Sy _
The expected convention is that the property name is divided into two portions
such as
Em nodul e Ns \& Ns Em property

but this namespace i s not enf orced by ZFS.

User property names can be at nost 256 characters, and cannot begin with a dash
-Eq Q Sy -

- Pp

When neking progranmatic use of user properties, it is strongly suggested to use
a reversed

DNS

donmi n nane for the

. Em nodul e

conponent of property names to reduce the chance that two

i ndependent | y- devel oped packages use the sanme property nane for different

pur poses.

1815 . Pp

1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839

1840 . P

The val ues of user properties are arbitrary strings,
are never validated.

Al of the commands that operate on properties

.Po Nmzfs Cmlist ,

.Nm zfs Cm get ,

.Nm zfs Cm set ,

and so forth

. Pc

can be used to nanipul ate both native properties and user properties.

Use the

.Nm zfs Cminherit

command to clear a user property.

If the property is not defined in any parent dataset, it is renoved entirely.
Property values are limted to 8192 bytes.

.Ss ZFS Vol unmes as Swap or Dunp Devices

During an initial installation a swap device and dunp device are created on ZFS
volunes in the ZFS root pool .

are al ways inherited, and

By default, the swap area size is based on 1/2 the size of physical nmenory up to
2 Goytes.
The size of the dunp device depends on the kernel’s requirenents at installation

time.

Separ ate ZFS vol unes nust be used for the swap area and dunp devi ces.
Do not swap to a file on a ZFS file system

A ZFS swap file configuration is not supported.

p
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1841

If you need to change your swap area or dunp device after the systemis

1842 installed or upgraded, use the

1843 . Xr swap 1M

1844 and

1845 . Xr dunpadm 1M

1846 commands.

1847 . Sh SUBCOMVANDS

1848 Al subconmands that nodify state are | ogged persistently to the pool in their
1849 original form

1850 .Bl -tag -width ""

1851 . It NmFl \?

1852 Displays a hel p nessage.

1853 .1t Xo

1854 . Nm

1855 .Cmcreate

1856 .Op FI p

1857 .Co FI o Ar property Ns = Ns Ar value Oc Ns ...

1858 . Ar filesystem

1859 . Xc

1860 Creates a new ZFS file system

1861 The file systemis autonatically mounted according to the
1862 . Sy nount poi nt

1863 property Inherited fromthe parent.

1864 .Bl -tag -width "-0"

1865 .1t Fl o Ar property Ns = Ns Ar val ue

1866 Sets the specified property as if the command

1867 .Nm zfs Cmset Ar property Ns = Ns Ar val ue

1868 was invoked at the sane time the dataset was created.

1869 Any editable ZFS property can also be set at creation tine.
1870 Miul tiple

1871 .Fl o

1872 options can be specified.

1873 An error results if the same property is specified in mltiple
1874 .Fl o

1875 options.

1876 .1t Fl

1877 Creates all the non-existing parent datasets.

1878 Datasets created in this manner are automatically nounted according to the
1879 . Sy nount poi nt

1880 property inherited fromtheir parent.

1881 Any property specified on the command |ine using the

1882 .Fl o

1883 option is ignored.

1884 If the target filesystemalready exists, the operation conpletes successfully.
1885 . El

1886 .1t Xo

1887 . Nm

1888 .Cmcreate

1889 . Op Fl ps

1890 .Op FI b Ar bl ocksize

1891 .Co FI o Ar property Ns = Ns Ar value Oc Ns ...

1892 .FI V Ar size Ar volune

1893 . Xc

1894 Creates a volune of the given size.

1895 The volune is exported as a bl ock device in

1896 . Pa /dev/zvol/{dsk, rdsk}/path ,

1897 where

1898 . Em path

1899 is the nane of the volune in the ZFS nanespace.

1900 The size represents the |logical size as exported by the device.
1901 By default, a reservation of equal size is created.

1902 . Pp

1903 . Ar size

1904 is automatically rounded up to the nearest 128 Kbytes to ensure that the vol unme
1905 has an integral nunmber of bl ocks regardl ess of

1906 .Sy bl ocksi ze .
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1907 .Bl -tag -width "-b"

1908 .1t FI b Ar blocksize

1909 Equivalent to

1910 . FI o Sy vol bl ocksize Ns = Ns Ar bl ocksi ze .

1911 If this option is specified in conjunction with

1912 . Fl o Sy vol bl ocksi ze ,

1913 the resulting behavior is undefined.

1914 .1t FI o Ar property Ns = Ns Ar val ue

1915 Sets the specified property as if the

1916 .Nm zfs Cmset Ar property Ns = Ns Ar val ue

1917 command was invoked at the sane tinme the dataset was created.
1918 Any editabl e ZFS property can al so be set at creation tine.
1919 Miltiple

1920 .Fl o

1921 options can be specified.

1922 An error results if the sane property is specified in miltiple
1923 .Fl o

1924 options.

1925 .1t F

1926 Creates all the non-existing parent datasets.

1927 Datasets created in this manner are automatically nounted according to the
1928 . Sy nount poi nt

1929 property inherited fromtheir parent.

1930 Any property specified on the conmand |ine using the

1931 .Fl o

1932 option is ignored.

1933 If the target filesystemalready exists, the operation conpletes successfully.
1934 .1t FlI s

1935 Creates a sparse volunme with no reservation.

1936 See

1937 .Sy vol si ze

1938 in the

1939 . Sx Native Properties

1940 section for nore infornation about sparse vol unes.

1941 . E

1942 . It Xo

1943 . Nm

1944 . Cm destroy

1945 . Op FI Rfnprv

1946 . Ar filesystem Ns | Ns Ar vol une

1947 . Xc

1948 Destroys the given dataset.

1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972

By default, the command unshares any file systens that are currently shared,
unnmounts any file systems that are currently nounted, and refuses to destroy a
dat aset that has active dependents

.Pg children or clones .

.Bl -tag -width "-R'

It FIR

Recursively destroy all dependents, including cloned file systens outside the
target hierarchy.

It Flf

Force an unmount of any file systems using the

. Nm unnount FI f

conmand.

This option has no effect on non-file systens or unnounted file systens.

It Flon

Do a dry-run
.Pg @ No-op
del etion.

No data will be deleted.

This is useful in conjunction with the

Fl v

or

.Fl p

flags to determ ne what data woul d be del et ed.
It Flop
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1973 Print machi ne-parsabl e verbose information about the del eted data. 2039 flags to determ ne what data woul d be del et ed.

1974 .1t Fl r 2040 .1t Fl p

1975 Recursively destroy all children. 2041 Print machine-parsabl e verbose information about the del eted data.

1976 .1t Fl v 2042 .1t Fl r

1977 Print verbose information about the del eted data. 2043 Destroy

1978 . E 2044 .Pq or mark for deferred del etion

1979 . Pp 2045 all snapshots with this name in descendent file systens.

1980 Extrene care shoul d be taken when applying either the 2046 .1t Fl v

1981 . Fl r 2047 Print verbose infornation about the del eted data.

1982 or the 2048 .

1983 .FI R 2049 Extrene care should be taken when applying either the

1984 options, as they can destroy large portions of a pool and cause unexpected 2050 . Fl r

1985 behavi or for nmounted file systenms in use. 2051 or the

1986 .1t Xo 2052 .Fl R

1987 . Nm 2053 options, as they can destroy |arge portions of a pool and cause unexpected
1988 . Cm destroy 2054 behavior for nounted file systens in use.

1989 . Op FI Rdnprv 2055 . El

1990 . Ar filesystemNs | Ns Ar volune Ns @Ns Ar snap Ns 2056 .1t Xo

1991 .o % Ns Ar snap Ns Co , Ns Ar snap Ns G0 % Ns Ar snap Cc Oc Cc Ns ... 2057 . Nm

1992 . Xc 2058 . Cm destroy

1993 The gi ven snapshots are destroyed i nmmediately if and only if the 2059 . Ar filesystem Ns | Ns Ar volune Ns # Ns Ar bookmark

1994 . Nm zfs Cm destroy 2060 . Xc

1995 conmmand wi t hout the 2061 The given booknark is destroyed.

1996 . Fl d 2062 .1t Xo

1997 option woul d have destroyed it. 2063 . Nm

1998 Such i mmedi ate destruction would occur, for exanple, if the snapshot had no 2064 . Cm snapshot

1999 clones and the user-initiated reference count were zero. 2065 .Op Fl r

2000 . Pp 2066 .o FI o Ar property Ns = Ns value Cc Ns ...

2001 If a snapshot does not qualify for imediate destruction, it is nmarked for 2067 . Ar filesystem Ns @Ns Ar snapnane Ns | Ns Ar volune Ns @Ns Ar snapnane Ns ...
2002 deferred del etion. 2068 . Xc

2003 In this state, it exists as a usable, visible snapshot until both of the 2069 Creates snapshots with the given nanes.

2004 preconditions listed above are net, at which point it is destroyed. 2070 Al previous nodifications by successful systemcalls to the file systemare
2005 . Pp 2071 part of the snapshots.

2006 An inclusive range of snapshots may be specified by separating the first and 2072 Snapshots are taken atomically, so that all snapshots correspond to the sanme
2007 | ast snapshots with a percent sign. 2073 monent in tine.

2008 The first and/or |ast snapshots may be left blank, in which case the 2074 See the

2009 filesystem s ol dest or newest snapshot will be inplied. 2075 . Sx Snapshots

2010 . Pp 2076 section for details.

2011 Multiple snapshots 2077 .Bl -tag -width "-o"

2012 .Pq or ranges of snapshots 2078 .1t Fl o Ar property Ns = Ns Ar val ue

2013 of the sane filesystemor volunme may be specified in a comma-separated |ist of 2079 Sets the specified property; see

2014 snapshots. 2080 .Nm zfs Cmcreate

2015 Only the snapshot’s short name 2081 for details.

2016 .Po the part after the 2082 . It Fl r

2017 .Sy @ 2083 Recursively create snapshots of all descendent datasets

2018 . Pc 2084 . E

2019 shoul d be specified when using a range or comma-separated list to identify 2085 . It Xo

2020 mul tipl e snapshots. 2086 . Nm

2021 .Bl -tag -width "-R' 2087 .Cmrol |l back

2022 .1t FI R 2088 .Op FI Rfr

2023 Recursively destroy all clones of these snapshots, including the clones, 2089 . Ar snapshot

2024 snapshots, and children. 2090 . Xc

2025 If this flag is specified, the 2091 Roll back the given dataset to a previ ous snapshot.

2026 .Fl d 2092 When a dataset is rolled back, all data that has changed since the snapshot is
2027 flag will have no effect. 2093 di scarded, and the dataset reverts to the state at the tine of the snapshot.
2028 .It FI d 2094 By default, the comnmand refuses to roll back to a snapshot other than the nost
2029 Defer snapshot deletion. 2095 recent one.

2030 .It FI n 2096 In order to do so, all internediate snapshots and bookmarks nust be destroyed by
2031 Do a dry-run 2097 specifying the

2032 . Pq Qq No-op 2098 .Fl r

2033 del etion. 2099 option.

2034 No data will be del eted. 2100 . Pp

2035 This is useful in conjunction with the 2101 The

2036 .Fl p 2102 .Fl rR

2037 or 2103 options do not recursively destroy the child snapshots of a recursive snapshot.
2038 .Fl v 2104 Only direct snapshots of the specified fil esystemare destroyed by either of
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2105
2106
2107
2108
2109
2110
2111
2112
2113

2114

2115
2116
2117
2118
2119

2120
2121
2122

2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143

these options.

To conpletely roll back a recursive snapshot, you nust rollback the individual
child snapshots.

.Bl -tag -width "-R'

It FIR

Destroy any nore recent snapshots and booknarks, as well as any clones of those
snapshot s.

Lt Ff

Used with the

FI. R

option to force an unnount of any clone file systens that are to be destroyed.
At Flor

Destroy any snapshots and bookmarks nore recent than the one specified.

. H

.1t Xo

.00 FI o Ar property Ns = Ns Ar value Cc Ns ...
. Ar snapshot Ar filesystem Ns | Ns Ar vol une
Xc

Creates a clone of the given snapshot.
See the
. Sx C ones
section for details.
The target dataset can be |ocated anywhere in the ZFS hierarchy, and is created
as the same type as the original.
.Bl -tag -width "-0"
.1t FIl o Ar property Ns = Ns Ar val ue
Sets the specified property; see
.Nm zfs Cmcreate
for details.
It Fl
Creates all the non-existing parent datasets.
Dat asets created in this manner are autonmatically nounted according to the
. Sy nount poi nt
property inherited fromtheir parent
If the target filesystemor volune already exists, the operation conpletes
successful ly.
|

2144 . H

2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170

.1t Xo

. Nm

. Cm pronot e

.Ar clone-filesystem

. Xc

Promotes a clone file systemto no | onger be dependent on its

.Q origin

snapshot .

fThis makes it possible to destroy the file systemthat the clone was created
rom

The clone parent-child dependency relationship is reversed, so that the origin

file system becones a clone of the specified file system

. Pp

The snapshot that was cloned, and any snapshots previous to this snapshot, are
now owned by the pronoted clone.

The space they use noves fromthe origin file systemto the pronoted clone, so
enough space nust be avail able to acconmpdate these snapshots.

No new space is consuned by this operation, but the space accounting is

adj ust ed.

The pronoted clone nust not have any conflicting snapshot names of its own.

The

. Cm rename

subcommand can be used to renane any conflicting snapshots.

It Xo

. Nm

. Cm rename

new usr/src/ man/ manlni zfs. 1m 34

2171 .Op FlI f

2172 . Ar filesystem Ns | Ns Ar volune Ns | Ns Ar snapshot
2173 . Ar filesystem Ns | Ns Ar volume Ns | Ns Ar snapshot
2174 . Xc

2175 .1t Xo

2176 . Nm

2177 .Cmrename

2178 .(p Fl fp

2179 . Ar filesystem Ns | Ns Ar volune

2180 . Ar filesystem Ns | Ns Ar volume

2181 . Xc

2182 Renanes the given dataset.

2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209

2210
2211
2212
2213
2214
2215
2216

2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236

The new target can be | ocated anywhere in the ZFS hierarchy, with the exception
of snapshots.

Snapshots can only be renaned within the parent file system or vol une.

Wien renam ng a snapshot, the parent file system of the snapshot does not need
to be specified as part of the second argunent.

Renaned file systens can inherit new nount points, in which case they are
unnounted and renounted at the new nount point.

.Bl -tag -width "-a"

LIt Fl

Force unmount any filesystens that need to be unnounted in the process.

It Fl

Creates all the nonexistent parent datasets.

Dat asets created in this manner are autonmtically nmounted according to the

. Sy nount poi nt

property inherited fromtheir parent.

M=

.1t Xo

. Nm

. Cm renane

CFEor

. Ar snapshot Ar snapshot

. Xc

Recursively renanme the snapshots of all descendent datasets.

Snapshots are the only dataset that can be renaned recursively.
.1t Xo

. Nm

.Cmlist

O Fl r Ns | Ns Fl d Ar depth

O FI Hp

Co FIl o Ar property Ns o , Ns Ar property Oc Ns ... Cc

G Fl s Ar property Oc Ns ...

G FI S Ar property Oc Ns ...

Co FIl t Ar type Ns Co , Ns Ar type c Ns ... Cc

OCo Ar filesystem Ns | Ns Ar volume Ns | Ns Ar snapshot Oc Ns ...

. Xc

Lists the property information for the given datasets in tabular form

If specified, you can list property information by the absol ute pathname or the
rel ative pathnane.

By default, all file systens and vol unmes are displ ayed.

Snapshots are displayed if the

.Sy listsnaps

property is

.Sy on

.Po the default is

.Sy off

. Pc

The follow ng fields are displayed,

.Sy name Ns \& Ns Sy used Ns \& Ns Sy available Ns \& Ns Sy referenced Ns \§&,
.Sy nountpoint .

.Bl -tag -width "-H

It FlH

Used for scripting node.

Do not print headers and separate fields by a single tab instead of arbitrary
whi te space.
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2237
2238
2239
2240
2241
2242
2243

.1t FI S Ar property

Sane as the

.Fl s

option, but sorts by property in descending order.

.1t FIl d Ar depth

Recursively display any children of the dataset, linmting the recursion to
.Ar depth .

2244 A

2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
2302

. Ar depth

of

.Sy 1

will display only the dataset and its direct children.
.1t FIl o Ar property

A commm-separated |ist of properties to display.
The property nust be:

.Bl -bullet

Lt

One of the properties described in the

.Sx Native Properties

section

Lt

A user property

Lt

The val ue

. Sy name
to display the dataset nane
It

The val ue

. Sy space

to display space usage properties on file systems and vol unes.

This is a shortcut for specifying

.FI 0 Sy name Ns \& Ns Sy avail Ns \& Ns Sy used Ns \& Ns Sy usedsnap Ns \§&,
.Sy usedds Ns \ & Ns Sy usedrefreserv Ns \& Ns Sy usedchild Fl t

.Sy filesystem Ns \& Ns Sy vol une

synt ax.

El

It F

Di spl ay nunbers in parsable

. Pg exact

val ues.

It Flor

Recursively display any children of the dataset on the command |ine.
.1t FI s Ar property

A property for sorting the output by colum in ascending order based on the
val ue of the property.

The property nust be one of the properties described in the

.Sx Properties

section, or the special value

.Sy nane

to sort by the dataset nane.

Ml tiple properties can be specified at one tine using nultiple

.Fl s

property options.

Mul tiple

.Fl s

options are evaluated fromleft to right in decreasing order of inportance.
The following is a list of sorting criteria:

.Bl -bullet

Lt

Numeric types sort in numeric order.

It

Stri ng types sort in al phabetical order.
Lt

Types inappropriate for a row sort that rowto the literal bottom regardless of
the specified ordering.
El

35
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2303
2304
2305
2306
2307
2308
2309
2310

2311

2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324
2325
2326
2327
2328
2329
2330
2331
2332
2333
2334
2335
2336
2337
2338
2339
2340
2341
2342
2343
2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368

. Pp
If no sorting options are specified the existing behavior of
.Nm zfs Cmlist

is preserved.

It Flt Ar type

A commm-separated |ist of types to display, where

.Ar type

is one of

Sy fil esystem,

. Sy snapshot ,

.Sy volune ,

. Sy bookmark ,

or
.Sy all .

For exanpl e, specifying
.Fl t Sy snapshot

di spl ays only snapshots.
.H

.1t Xo

. Nm

. Cm set

.Ar property Ns = Ns Ar value Qo Ar property Ns = Ns Ar value Cc Ns ...
.Ar filesystemNs | Ns Ar volume Ns | Ns Ar snapshot Ns ...

. Xc

Sets the property or list of properties to the given value(s) for each dataset.
Only sonme properties can be edited.

See the

. Sx Properties

selcti on for nore informati on on what properties can be set and acceptabl e

val ues.

Nuneric val ues can be specified as exact values, or in a hunan-readable form
with a suffix of

.Sy B, K, M, G, T, P, E, Z

.Po for bytes, kilobytes, negabytes, gigabytes, terabytes, petabytes, exabytes,
or zettabytes, respectively

. Pc .

User properties can be set on snapshots.

For nore information, see the

. Sx User Properties

section.

.1t Xo

. Nm

. Cm get

.Op FI r Ns | Ns FI d Ar depth

.o Fl Hp

. Fl o Ar field Ns G0, Ns Ar field &c Ns ... Cc
.00 FI s Ar source Ns OG0, Ns Ar source & Ns ... O
.00 FI t Ar type Ns G0 , Ns Ar type &t Ns ... Cc
.Cmall | Ar property Ns Co, Ns Ar property Cc Ns ...
.Ar filesystemNs | Ns Ar volume Ns | Ns Ar snapshot Ns | Ns Ar bookmark Ns ...
. Xc

Di spl ays properties for the given datasets.

If no datasets are specified, then the command di spl ays properties for all

dat asets on the system
For each property, the follow ng colums are displayed:
.Bd -literal
name Dat aset name
property Property name
val ue Property val ue
source Property source. Can either be |local, default,
tenporary, inherited, or none (-)
. Ed
. Pp
Al'l colums are displayed by default, though this can be controlled by using the
.Fl o

option.
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2369 This command takes a commm-separated |ist of properties as described in the
2370 . Sx Native Properties

2371 and

2372 .Sx User Properties

2373 sections.

2374 . Pp

2375 The speci al val ue

2376 .Sy al

2377 can be used to display all properties that appl y to the given dataset’s type
2378 .Pq filesystem volune, snapshot, or bookmark .

2379 .Bl -tag -width "-H'

2380 .It FI H

2381 Di splay output in a formnore easily parsed by scripts.

2382 Any headers are onmitted, and fields are explicitly separated by a single tab
2383 instead of an arbitrary anount of space.

2384 .It FI d Ar depth

2385 Recursively display any children of the dataset, limting the recursion to
2386 . Ar depth .

2387 A depth of

2388 .Sy 1

2389 will displ ay onl y the dataset and its direct children.

2390 .It FI o Ar fiel

2391 A comma- separ at ed list of colums to display.

2392 .Sy nane Ns \& Ns Sy property Ns \& Ns Sy value Ns \& Ns Sy source
2393 is the default value.

2394 . It Fl

2395 Display nunbers in parsable

2396 . Pq exact

2397 val ues.

2398 .It Fl r

2399 Recursively display properties for any children.

2400 .It FI s Ar source

2401 A comme-separated |list of sources to display.

2402 Those properties comng froma source other than those in this list are ignored.
2403 Each source nust be one of the follow ng:

2404 .Sy local ,

2405 .Sy default ,

2406 .Sy inherited ,

2407 .Sy tenporary ,

2408 and

2409 . none .

2410 The default value is all sources.

2411 .1t FI t Ar type

2412 A come-separated list of types to display, where

2413 . Ar type

2414 is one of

2415 .Sy filesystem,

2416 .Sy snapshot ,

2417 .Sy volune ,

2418 .Sy bookmark ,

2419 or

2420 .Sy all

2421 . E

2422 .1t Xo

2423 . Nm

2424 .Cminherit

2425 .Op Fl rS

2426 . Ar property Ar filesystem Ns | Ns Ar volume Ns | Ns Ar snapshot Ns ...
2427 . Xc

2428 C ears the specified property, causing it to be inherited froman ancestor,
2429 restored to default if no ancestor has the property set, or with the

2430 .Fl S

2431 option reverted to the received value if one exists.

2432 See the

2433 . Sx Properties

2434 section for a listing of default values, and details on which properties can be
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2435 inherited.

2436 .Bl -tag -width "-r"

2437 .1t Fl r

2438 Recursively inherit the given property for all children.

2439 .1t Fl

2440 Revert the property to the received value if one exists; otherw se operate as
2441 if the

2442 .Fl S

2443 option was not specified.

2444 | E

2445 .1t Xo

2446 . Nm

2447 . Cmrenmap

2448 . Ar filesystem Ns | Ns Ar volume

2449 . Xc

2450 Remap the indirect blocks in the given filesystemor volume so that they no
2450 Remap the indirect blocks in the given fileystemor volune so that they no
2451 | onger reference bl ocks on previously renmoved vdevs and we can eventual ly
2452 shrink the size of the indirect mapping objects for the previously renpved
2453 vdevs. Note that remapping all blocks m ght not be possible and that

2454 references fromsnapshots will still exist and cannot be renmapped.

2455 .1t Xo

2456 . Nm

2457 . Cm upgr ade

2458 . Xc

2459 D|sp| ays a list of file systems that are not the npst recent version.

2460 .1t Xo

2461 . Nm

2462 . Cm upgr ade

2463 .Fl v

2464 . Xc

2465 Displays a list of currently supported file system versions.

2466 .1t Xo

2467 . Nm

2468 . Cm upgrade

2469 .COp Fl r

2470 . FI V Ar version

2471 .FI a| Ar filesystem

2472

2473 Upgrades file systens to a new on-di sk version.

2474 Once this is done, the file systens will no |onger be accessible on systens
2475 running ol der versions of the software.

2476 .Nm zfs Cm send

2477 streans generated from new snapshots of these file systems cannot be accessed on

2478 systens running ol der versions of the software.

2479 . Pp

2480 In general, the file systemversion is independent of the pool version.
2481 See

2482 . Xr zpool 1M

2483 for information on the

2484 . Nm zpool Cm upgrade

2485 conmand.

2486 . Pp

2487 In sonme cases, the file systemversion and the pool version are interrelated and
2488 the pool version nust be upgraded before the file system version can be
2489 upgr aded.

2490 .Bl -tag -width "-V"

2491 . It FI V Ar version

2492 Upgrade to the specified

2493 . Ar version .

2494 | f the

2495 .Fl V

2496 flag is not specified, this conmand upgrades to the nobst recent version.
2497 This

2498 option can only be used to increase the version nunber, and only up to the nost

2499

recent version supported by this software.
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2500
2501
2502
2503
2504
2505

It Floa

Upgrade all file systens on all
It Ar filesystem

Upgrade the specified file system

At Flor

Upgrade the specified file systemand all
]

i mported pools.

descendent file systens.

2506 . El

2507
2508
2509

2510
2511

2512

2513
2514
2515

2516
2517
2518
2519
2520
2521
2522
2523
2524
2525
2526
2527
2528

2529 Se

2530
2531
2532
2533
2534
2535
2536
2537
2538
2539

.1t Xo

. Nm

. Cm user space
FI Hinp
FI o Ar fi
FIl s Ar fi
FI S Ar fi
FIl t Art
fil esystem

, Ns Ar field c Ns ... Cc

'OfD(D(D

s Ar type ¢ Ns ... Cc
Ar snapshot

< ———

Ns Co
& Ns ..
a Ns ..
Ns o
| Ns

X209099

Di spl ays space consuned by,
or snapshot.
This corresponds to the

53/ userused@Ns Em user
and

Sy userquota@Ns Em user
properti es.
.Bl -tag -width "-H'
It FlH
Do not print headers,
t Fl S A field
Sort by this field in reverse order.
e
.Fl s .
It R
Translate SID to POSI X | D.
The POSI X | D may be epheneral
Nor mal PGCSI X interfaces
.Po for exanple,
. Xr stat 2,
.Nmls FI |
. Pc
performthis translation,

I i

and quotas on, each user in the specified filesystem

use tab-delimted output.

if no mapping exists.

so the

2540 . F

2541
2542
2543
2544
2545
2546
2547
2548
2549
2550
2551
2552
2553
2554
2555
2556
2557
2558
2559
2560
2561
2562
2563
2564
2565

option allows the output from

.Nm zfs Cm userspace

to be conpared directly with those utilities.

However ,

CFL

rTay lead to confusion if some files were created by an SMB user before a

SMB-t 0- POSI X nane nmappi ng was est abl i shed.

I'n such a case, sone files will be owned by the SMB entity and some by the PGOSIX

entity.

However, the

CFL

optlon will

It Flon

Print nuneric ID instead of user/group nane.

It Fl o Ar field Ns Co, Ns Ar field Oc Ns ..

Dlspl ay only the specified fields fromthe fol I owi ng set:
type ,

.sy name ,

.Sy used ,

.Sy quota

The defaul t

It Flop

Use exact

. Pq parsabl e

numeric out put .

report that the POSI X entity has the total usage and quota for both.

is to display all fields.
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2566
2567
2568
2569
2570
2571
2572
2573
2574
2575
2576
2577
2578
2579
2580
2581

2582

2583
2584
2585
2586
2587
2588
2589

2590
2591
2592

2593
2594
2595
2596
2597
2598
2599
2600
2601
2602
2603
2604
2605

Lt Fl s Ar field

Sort output by this field.

The

.Fl s

and

.FI'S

flags may be specified multiple times to sort first by one field, then by

anot her.

The default is

.FI s Sy type FI s Sy nane .

It Fl t Ar type Ns 0o , Ns Ar type Oc Ns ...

Print only the specified types fromthe follow ng set:
.Sy a

. Sy posi Xuser ,
.Sy snbuser ,
. Sy posixgroup ,
Sy snbgroup .
The default is
.FI t Sy posixuser Ns \& Ns Sy snbuser
Th;a default can be changed to include group types.
. E

It Xo

. Nm

. Cm groupspace
FI H np
FIl o Ar fi
Q@ Fl s Ar fi
. 0o FI fi
.00 Fl t Art
.Ar filesystem Ns

2%

D spI ays space consuned by,
filesystemor snapshot.

This subcommand is identical to

.Nm zfs Cm userspace ,

except that the default types to display are
.FI t Sy posixgroup Ns \& Ns Sy snbgroup .
.1t Xo

. Nm

. Cm nount

and quotas on, each group in the specified

2606 . Xc

2607
2608

2609
2610
2611
2612

2613

Di spl ays all
It Xo

ZFS file systenms currently nounted.

o Ar options

.FI a | Ar filesystem

2614 . X

2615
2616
2617
2618

2619 Se

2620
2621
2622
2623
2624
2625
2626
2627
2628
2629
2630
2631

c
Mounts ZFS file systens.
.Bl -tag -width "-O'
It Fl O
Perform an overlay nount.
e
. Xr mount 1M
for nore information.
It Floa
Mount all available ZFS file systens.
I nvoked automatically as part of the boot
It Ar filesystem
Mount the specified fil esystem
.1t Fl o Ar options
An optional, comma-separated |ist of nount options to use tenporarily for the
duration of the nount.
See the
. Sx Tenporary Munt

process.

Poi nt Properties

40
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2632
2633
2634
2635
2636
2637
2638

2639

2640
2641
2642
2643
2644
2645
2646
2647
2648
2649
2650
2651
2652
2653
2654

2655

2656
2657
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674
2675
2676
2677
2678
2679
2680
2681
2682
2683
2684
2685
2686
2687
2688

2689
2690

2691
2692
2693
2694
2695
2696
2697

section for details.
It Flov

Report mount progress.
=

.1t Xo
. Nm
. Cm unnount

O FI f
.FI a | Ar filesystem Ns | Ns Ar nount poi nt
Xc

Unnounts currently nounted ZFS file systens.

.Bl -tag -width "-a"

It Floa

Unnount all available ZFS file systens.

I nvoked automatically as part of the shutdown process.

It Ar filesystem Ns | Ns Ar nountpoint

Unnount the specified fil esystem

The command can al so be given a path to a ZFS file system nount point on the
system

It Ff

Forcefully unnount the file system even if it is currently in use.
. H

It Xo

Nm

.Cm share

.FIl a| Ar filesystem

. Xc

Shares available ZFS file systens.

.Bl -tag -width "-a"

It Floa

Share all available ZFS file systens.

I nvoked automatically as part of the boot process.
.1t Ar filesystem

Share the specified filesystemaccording to the
.Sy sharenfs

and

.Sy sharesnb

properties.

File systems are shared when the

.Sy sharenfs

or
.Sy sharesnb
property is set.
El

.1t Xo

. Nm

. Cmunshare

.FI a] Ar filesystem Ns | Ns Ar nountpoint

. Xc

Unshares currently shared ZFS file systens.

.Bl -tag -width "-a"

It Floa

Unshare all available ZFS file systens.

I nvoked automatically as part of the shutdown process.
.1t Ar filesystem Ns | Ns Ar nountpoi nt

Unshare the specified fil esystem

The comand can al so be given a path to a ZFS file system shared on the system

. Cm booknar k

. Ar snapshot bookmark

. Xc

Creates a bookmark of the given snapshot.

Bookmarks mark the point in tinme when the snapshot was created, and can be used
as the incremental source for a
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2698 . Nm zfs Cm send

2699 conmand.

2700 . Pp

2701 This feature nust be enabled to be used.

2702 See

2703 . Xr zpool -features 5

2704 for details on ZFS feature flags and the

2705 . Sy booknar ks

2706 feature.

2707 .1t Xo

2708 . Nm

2709 . Cm send

2710 . O FI DLPRcenpv

2711 .Op @ FI I Ns | Ns FI i Cc Ar snapshot

2712 . Ar snapshot

2713 . Xc

2714 Creates a streamrepresentati on of the second

2715 . Ar snapshot ,

2716 which is witten to standard out put.

2717 The output can be redirected to a file or to a different system

2718 . Po for exanple, using

2719 . Xr ssh 1

2720 . Pc

2721 By default, a full streamis generated.

2722 .Bl -tag -width "-D'

2723 .1t FI D, -dedup

2724 Cenerate a deduplicated stream

2725 Bl ocks which woul d have been sent multiple times in the send streamw |l only be
2726 sent once.

2727 The receiving system nust al so support this feature to receive a deduplicated
2728 stream

2729 This flag can be used regardl ess of the dataset’s

2730 .Sy dedup

2731 property, but performance will be much better if the filesystemuses a

2732
2733
2734
2735
2736
2737
2738
2739
2740
2741
2742
2743
2744
2745
2746
2747
2748
2749
2750
2751
2752
2753
2754
2755
2756
2757
2758
2759
2760
2761
2762
2763

dedup- capabl e checksum
.Po for exanple,

. Sy sha256

Pc

.1t FI | Ar snapshot

Cenerate a stream package that sends all internediary snapshots fromthe first
snapshot to the second snapshot.

For exanpl e,

.FIl I Em@ Emfs@

is simlar to

.Fl i Em@ Emfs@ Ns \& Fl i EmM@ Emfs@ Ns \& Fl i Em@ Emfs@

The incremental source may be specified as with the

CFL

option.

.1t FI L, -large-block

Generate a stream which may contain bl ocks |arger than 128KB.

This flag has no effect if the

.Sy | arge_bl ocks

pool feature is disabled, or if the

.Sy recordsize

property of this filesystem has never been set above 128KB.
The receiving system nust have the

.Sy |l arge_bl ocks

pool feature enabled as well.

See

. Xr zpool -features 5

for details on ZFS feature flags and the

.Sy large_bl ocks

feature.

.1t FI P, -parsable

Print machi ne- parsabl e verbose information about the stream package gener at ed.
It FI R -replicate
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2764
2765
2766
2767
2768
2769
2770
2771
2772
2773

2774

2775
2776
2777
2778
2779
2780
2781
2782
2783
2784
2785
2786
2787
2788
2789
2790
2791
2792
2793
2794
2795
2796
2797
2798
2799
2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814
2815
2816

2817

2818
2819
2820
2821
2822
2823
2824
2825
2826
2827
2828
2829

Generate a replication stream package, which will replicate the specified
file system and all descendent file systenms, up to the named snapshot.
Wien received, all properties, snapshots, descendent file systens, and cl ones
are preserved.

. Pp

I'f the

CFL

or

CFL

flags are used in conjunction with the

FI R

flag, an incremental replication streamis generated.

The current val ues of properties, and current snapshot and file system names are
set when the streamis received.

If the

.FI F

flag is specified when this streamis received, snapshots and file systens that
do not exist on the sending side are destroyed.

It Fl e, -enbed

Cenerate a nore conpact stream by using

. Sy WRI TE_EMBEDDED

records for blocks which are stored nore conpactly on disk by the

. Sy enbedded_dat a

pool feature.

This flag has no effect if the

. Sy enbedded_dat a

feature is disabled.

The receiving system nust have the

. Sy enbedded_dat a

feature enabl ed.

If the

.Sy | z4_conpress

feature is active on the sending system then the receiving system nust have
that feature enabled as well.

See

. Xr zpool -features 5

for details on ZFS feature flags and the

. Sy enbedded_dat a

feature.

.1t FI ¢, -conpressed

CGenerate a nore conpact stream by using conpressed WRI TE records for bl ocks
whi ch are conpressed on disk and in nmenory

.Po see the

. Sy conpression

property for details

.Pc .

If the

.Sy | z4_conpress

feature is active on the sending system then the receiving system nust have
that feature enabled as well.

If the

. Sy | arge_bl ocks

feialture is enabl ed on the sending system but the

FI L

option is not supplied in conjunction with

.FI ¢,

then the data will be deconpressed before sending so it can be split into
smal I er bl ock sizes.

.1t Fl i Ar snapshot

Generate an increnental streamfromthe first

. Ar snapshot

.Pg the increnental source

to the second

. Ar snapshot

.Pg the increnmental target

The increnental source can be specified as the |ast conponent of the snapshot
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2830 name

2831 . Po the

2832 . @

2833 character and follow ng

2834 . Pc

2835 and it is assuned to be fromthe sane file systemas the increnmental target.
2836 . Pp

2837 If the destination is a clone, the source may be the origin snapshot, which nust
2838 be fully specified

2839 . Po for exanple,

2840 . Em pool /fs@rigin ,

2841 not just

2842 .Em @rigin

2843 . Pc

2844 .1t Fl n, -dryrun

2845 Do a dry-run

2846 .Pq Qq No-op

2847 send.

2848 Do not generate any actual send data.

2849 This is useful in conjunction with the

2850 . Fl v

2851 or

2852 .Fl P

2853 flags to determi ne what data will be sent.

2854 In this case, the verbose output will be witten to standard out put

2855 . Po contrast with a non-dry-run, where the streamis witten to standard out put
2856 and the verbose output goes to standard error

2857 . Pc

2858 .It FI p, -props

2859 Include the dataset’s properties in the stream

2860 This flag is inplicit when

2861 .Fl R

2862 is specified.

2863 The receiving system nust al so support this feature.

2864 .1t Fl v, -verbose

2865 Print verbose infornmation about the stream package generated.

2866 This information includes a per-second report of how nuch data has been sent.
2867 . Pp

2868 The format of the streamis committed.

2869 You will be able to receive your streans on future versions of ZFS .

2870 . El

2871 .1t Xo

2872 . Nm

2873 . Cm send

2874 .Op Fl Lce

2875 . FI i Ar snapshot Ns | Ns Ar bookmark

2876 . Ar filesystem Ns | Ns Ar volune Ns | Ns Ar snapshot

2877 . Xc

2878
2879
2880
2881
2882
2883
2884
2885
2886
2887
2888
2889
2890
2891
2892
2893
2894
2895

Generate a send stream which nay be of a filesystem and may be increnental
froma booknark.

If the destination is a filesystemor volunme, the pool nust be read-only, or the
filesystem nust not be nounted.

Wien the stream generated froma filesystemor volume is received, the default
snapshot nane will be

.Qq --head-- .

.Bl -tag -width "-L"

.1t FI L, -large-block

CGenerate a stream which may contain bl ocks |arger than 128KB.

This flag has no effect if the

.Sy |l arge_bl ocks

pool feature is disabled, or if the

.Sy recordsi ze

property of this filesystem has never been set above 128KB.

The receiving system nust have the

.Sy |l arge_bl ocks

pool feature enabled as well.
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2896 See
2897 . Xr zpool -features 5

2898
2899
2900
2901
2902
2903
2904
2905
2906
2907
2908
2909
2910
2911
2912
2913
2914
2915
2916
2917
2918
2919
2920
2921
2922
2923
2924
2925
2926
2927
2928
2929
2930
2931
2932
2933
2934
2935

for details on ZFS feature flags and the

.Sy large_bl ocks

feature.

.1t Fl ¢, -conpressed

Generate a nore conpact stream by using conpressed WRI TE records for bl ocks
whi ch are conpressed on disk and in nenory

.Po see the

. Sy conpression

property for details

. Pc

If the

.Sy | z4_conpress

feature is active on the sending system then the receiving systemnust have
that feature enabled as well.

If the

.Sy | arge_bl ocks

feature is enabled on the sending system but the

CFL

option is not supplied in conjunction with

.Fl ¢,

then the data will be deconpressed before sending so it can be split into
smal | er bl ock sizes.

It Fl e, -enbed

Generate a nore conpact stream by using

. Sy WRI TE_EMBEDDED

records for blocks which are stored nore conpactly on disk by the

. Sy enbedded_dat a

pool feature.

This flag has no effect if the

. Sy enbedded_dat a

feature is disabled.

The receiving system nmust have the

. Sy enbedded_dat a

feature enabl ed.

If the

.Sy | z4_conpress

feature is active on the sending system then the receiving system nust have
that feature enabled as well.

2936 See

2937
2938
2939
2940
2941
2942
2943
2944
2945
2946
2947
2948
2949
2950
2951
2952
2953
2954
2955
2956
2957
2958
2959
2960

2961

. Xr zpool -features 5

for details on ZFS feature flags and the

. Sy enbedded_dat a

feature.

.1t Fl i Ar snapshot Ns | Ns Ar bookmark

Generate an increnental send stream

The increnental source must be an earlier snapshot in the destination’s history.
It will comonly be an earlier snapshot in the destination's file system in
whi ch case it can be specified as the | ast conponent of the name

.Po the

.Sy #

or

character and fol | owi ng

. Pc .

. Pp

If the incremental target is a clone, the incremental source can be the origin
snapshot, or an earlier snapshot in the origin's filesystem or the origin's
origin, etc.

N

It Xo

. Nm

. Cm send
.Op FI Penv
FI t
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2962
2963
2964
2965
2966
2967
2968
2969
2970
2971
2972
2973
2974
2975
2976
2977

2978

2979

2980

2981

2982
2983

2984

2985

2986
2987
2988
2989
2990
2991
2992
2993
2994
2995
2996
2997
2998
2999
3000
3001
3002
3003
3004
3005
3006
3007
3008
3009
3010
3011
3012
3013
3014
3015
3016
3017

3018

3019
3020
3021
3022
3023
3024
3025
3026
3027

. Ar receive_resune_token

. Xc

Creates a send stream which resumes an interrupted receive.

The

. Ar receive_resune_token

is the value of this property on the filesystemor volune that was being
received into.

See the docunentation for

. zfs receive -s

for nore details.

It Xo

. Nm

.Cm receive

.Op FI Fnsuv

.Op FI o Sy origin Ns = Ns Ar snapshot

.Ar filesystemNs | Ns Ar volume Ns | Ns Ar snapshot

It Xo

.Cmreceive

Op FI Fnsuv

O Fl dNs | Ns Fl e

.Op FI o Sy origin Ns = Ns Ar snapshot

Ar filesystem

. Xc
Creates a snapshot whose contents are as specified in the stream provided on
standard input.

If a full streamis received, then a new file systemis created as well.
Streans are created using the

.Nm zfs Cm send

subcommand, which by default creates a full stream

.Nm zfs Cmrecv

can be used as an alias for

.Nm zfs Cm receive.

. Pp

If an incremental streamis received, then the destination file system nust
al ready exist, and its npbst recent snapshot nust natch the incremental streanis
sour ce.

For

.Sy zvols ,

t he desiri nation device link is destroyed and recreated, which neans the

.Sy zvo

cannot be accessed during the

.Cmreceive

operation.

. Pp

Wien a snapshot replication package streamthat is generated by using the
.Nm zfs Cm send Fl

command is received, any snapshots that do not exist on the sending location are
destroyed by using the

.Nm zfs Cmdestroy FI d
conmand.

. Pp

The nane of the snapshot

.Pg and file system if a full streamis received

that this subcommand creates depends on the argunment type and the use of the
Fl d

or

.Fl e

options.

. Pp

If the argunment is a snapshot nane, the specified

. Ar snapshot

is created.

If the argument is a file systemor volune nane, a snapshot with the sanme nane
as the sent snapshot is created within the specified
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3028
3029
3030
3031

.Ar filesystem
or

.Ar volune .
Iflngither of the

3032 . F

3033
3034
3035
3036

3037 . P

3038

3039

3040
3041
3042
3043
3044
3045
3046
3047
3048
3049
3050
3051
3052
3053
3054
3055
3056
3057
3058
3059
3060
3061
3062
3063
3064
3065
3066
3067
3068
3069
3070
3071
3072
3073
3074
3075
3076
3077
3078
3079
3080
3081
3082
3083
3084
3085
3086
3087
3088
3089
3090
3091
3092
3093

or
.Fl e

options are specified, the provided target snapshot nane is used exactly as
provi ded.

.Fl e

options cause the file system nane of the target snapshot to be determ ned by
appending a portion of the sent snapshot’s name to the specified target

. Ar f| | esystem.

If th

Fl d

option is specified, all but the first elenent of the sent snapshot’s file
system pat h

.Pg usually the pool name

is used and any required internediate file systens within the specified one are
created.

If the

.Fl e

option is specified, then only the | ast element of the sent snapshot’s file
system nane

.Pq i.e. the nane of the source file systemitself

is used as the target file system name.

.Bl -tag -width "-F"

It FIF

Force a rollback of the file systemto the nopst recent snapshot before
perform ng the recei ve operation.

If receiving an increnmental replication stream

.Po for exanple, one generated by

.Nmzfs Cmsend FIl RO Fl i Ns | Ns Fl

.Pc,

destroy snapshots and file systens that do not exist on the sending side.

It Fl

Discard the first element of the sent snapshot’s file system nane, using the
remai ning el enents to determine the name of the target file systemfor the new
snapshot as described in the paragraph above.

It Fl e

Discard all but the last elenent of the sent snapshot’s file system name, using
that element to determne the nane of the target file systemfor the new
snapshot as described in the paragraph above.

It Flon

Do not actually receive the stream

Th: s can be useful in conjunction with the

Fl v

option to verify the name the receive operation would use.

It FI o Sy origin Ns = Ns Ar snapshot

Forces the streamto be received as a clone of the gi ven snapshot .

If the streamis a full send stream this will create the filesystem
described by the streamas a clone of the specified snapshot.

Wi ch snapshot was specified will not affect the success or failure of the
receive, as long as the snapshot does exist.

If the streamis an increnental send stream all the normal verification will be
per f or med.

It Flou

File Isyst emthat is associated with the received streamis not nounted.

It Flov

Print verbose information about the streamand the tine required to performthe
recei ve operation.

It Flos
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3094 If the receive is interrupted,

3095

than deleting it.

save the partially received state, rather

Interruption nay be due to premature termination of the stream
.Po e.g. due to network failure or failure of the renpte system
if the streamis being read over a network connection

3096

3097

3098

3099 . Pc ,

3100 a checksum error

3101
3102

.Nm zfs Cmreceiv

in
e

the stream termination of the

process, or unclean shutdown of the system

property of the filesystemor volume which is received into.

Di spl ays perm ssions that have been del egated on the specified fil esystem or

Del egates ZFS adninistration permssion for the file systens to non-privil eged

have the

Ns Ar permNs |

3103 . Pp

3104 The receive can be resuned with a stream generated by
3105 .Nm zfs Cmsend FI t Ar token ,
3106 where the

3107 . Ar token

3108 is the value of the

3109 .Sy receive_resune_token

3110

3111

3112 To use this flag, the storage pool nust
3113 . Sy extensi bl e_dat aset

3114 feature enabl ed.

3115 See

3116 . Xr zpool -features 5

3117 for details on ZFS feature fl ags.
3118 . E

3119 . It Xo

3120 . Nm

3121 .Cmreceive

3122 .Fl A

3123 .Ar filesystem Ns | Ns Ar volune
3124

3125 Abort an interrupted

3126 .Nm zfs Cmreceive Fl s

3127 del et ng its saved partially received state.
3128 .It Xo

3129 . Nm

3130 .Cmallo

3131 . Ar file systemNs | Ns Ar volune
3132 . Xc

3133

3134 vol une

3135 See the other forns of

3136 .Nm zfs Cm al | ow

3137 for nore infornation.

3138 . It Xo

3139 . Nm

3140 .Cm al | ow

3141 .Op Fl dglu

3142 . Ar user Ns | Ns Ar group Ns Qo ,
3143 .Ar permNs | Ns @Ns Ar setnane
3144 . Ar setnane Cc Ns ...

3145 . Ar filesystem Ns | Ns Ar volunme
3146 . Xc

3147 .1t Xo

3148 . Nm

3149 .Cm al | ow

3150 .Qp Fl dl

3151 .Fl e Ns | Ns Sy everyone

3152 . Ar permNs | Ns @Ns Ar setname Ns Qo ,
3153 . Ar setnane Cc Ns ...

3154 . Ar filesystem Ns | Ns Ar vol unme
3155 . Xc

3156

3157 users.

3158 .Bl -tag -width "-d"

3159 . It FI d

Ns @Ns
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3160 Allow only for the descendent file systens

3161 .It Fl e Ns | Ns Sy everyone

3162 Specifies that the permissions be del egated to everyone

3163 .1t FI g Ar group Ns Go , Ns Ar group Cc Ns ...

3164 Explicitly specify that perm ssions are del egated to the group

3165 . It Fl

3166 Al l ow

3167 .Qq locally

3168 only for the specified file system

3169 .1t Fl u Ar user Ns o, Ns Ar user & Ns ...

3170 Explicitly specify that perm ssions are del egated to the user.

3171 . It Ar user Ns | Ns Ar group Ns o , Ns Ar user Ns | Ns Ar group Cc Ns ...
3172 Specifies to whomthe perm ssions are del egated

3173 Multiple entities can be specified as a comma-separated |ist

3174 If neither of the

3175 . Fl gu

3176 options are specified, then the argunent is interpreted preferentially as the
3177 keyword

3178 .Sy everyone

3179 then as a user nane, and lastly as a group nane

3180 To specify a user or group naned

3181 . Qq everyone

3182 use the

3183 .Fl ¢

3184 or

3185 .Fl u

3186 opti ons.

3187 To specify a group with the sanme name as a user, use the

3188 .Fl g

3189 options.

3190 .It Xo

3191 .Ar permNs | Ns @Ns Ar setname Ns Co , Ns Ar permNs | Ns @Ns

3192 . Ar setnane Cc Ns ...

3193 . Xc

3194 The pernissions to del egate

3195 Multiple permi ssions nay be specified as a comma-separated |ist

3196 Perm ssion nanes are the sane as ZFS subconmand and property nanes

3197 See the property list bel ow.

3198 Property set nanes, which begin with

3199 .Sy @,

3200 may be specified

3201 See the

3202 .Fl s

3203 form bel ow for details

3204 . E

3205 . Pp

3206 If neither of the

3207 . Fl dl

3208 options are specified, or both are, then the permissions are allowed for the
3209 file systemor volune, and all of its descendents

3210 . Pp

3211 Permissions are generally the ability to use a ZFS subcommand or change a ZFS
3212 property.

3213 The fol |l owi ng pernmi ssions are avail abl e

3214 .Bd -litera

3215 NAME TYPE NOTES

3216 al |l ow subcomrand Must al so have the permission that is
3217 bei ng al | owed

3218 cl one subconmmand Mist al so have the 'create’ ability and
3219 "mount’ ability in the origin file system
3220 create subcomrand Must al so have the 'nmount’ ability

3221 destroy subcommand Mist al so have the 'nount’ ability

3222 diff subconmmand Al'l ows | ookup of paths within a dataset
3223 given an object nunber, and the ability
3224 to create snapshots necessary to

3225 "zfs diff’
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3226
3227
3228
3229
3230
3231
3232
3233
3234
3235
3236
3237

3239
3240
3241
3242
3243
3244
3245

3247
3248
3249
3250
3251
3252
3253
3254
3255
3256
3257
3258
3259
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269
3270
3271
3272
3273
3274
3275
3276
3277
3278
3279
3280

3281
3282
3283
3284
3285

3286
3287
3288
3289
3290
3291

mount
pronot e

recei ve
rename

rol | back
send
share

snapshot
groupquot a

gr oupused
user prop
user quot a

user used

aclinherit

acl node

atine

cannount
casesensitivity
checksum

conpr essi on
copi es

devi ces

exec
filesystemlimt
nount poi nt
nbmand
normal i zati on
pri marycache
quot a

readonly
recordsi ze
refquota
refreservation
reservation
secondarycache
setuid
sharenfs

shar esnmb
snapdi r
snapshot _limt
ut f 8only

versi on

vol bl ocksi ze
vol si ze

vscan

xattr

zoned

subconmmand
subcomrand

subconmmand
subcomrand

subconmmand
subconmand
subcomrand

subconmmand
ot her

ot her
ot her
ot her

ot her

property
property
property
property
property
property
property
property
property
property
property
property
property
property
property
property
property
property
property
property
property
property
property
property
property
property
property
property
property
property
property
property
property
property
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Al'l ows nount/urmount of ZFS datasets
Must al so have the 'nount’ and ' pronote
ability in the origin file system

Mist al so have the 'nount’ and ’'create
ability

Must al so have the 'nmount’ and 'create
ability in the new parent

Mist al so have the 'nount’ ability

Al lows sharing file systems over NFS
or SMB protocols
Must al so have the 'nmount’ ability

Al | ows accessing any groupquota@. .
property

Al l ows readi ng any groupused@.. property
Al l ows changi ng any user property

Al |l ows accessing any userquota@. .
property

Al |l ows reading any userused@.. property

.Ar permNs | Ns @Ns Ar setname Ns o , Ns Ar permNs | Ns @Ns
.Ar setname Oc Ns ...

.Ar filesystem Ns | Ns Ar vol unme
Xc

Sets
.Qq create tine
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3292 permi ssions.

3293 These pernissions are granted

3294 .Pqg locally

3295 to the creator of any new y-created descendent file system

3296 .1t Xo

3297 . Nm

3298 .Cmall ow

3299 .FI s No @Ns Ar setnane

3300 .Ar permNs | Ns @Ns Ar setnane Ns Co , Ns Ar permNs | Ns @Ns
3301 . Ar setname Cc Ns ...

3302 . Ar filesystem Ns | Ns Ar volune

3303 . Xc

3304 Defines or adds permi ssions to a perm ssion set.

3305 The set can be used by other

3306 .Nm zfs Cmall ow

3307 commands for the specified file systemand its descendents.

3308 Sets are evaluated dynam cally, so changes to a set are inmediately reflected.
3309 Permission sets follow the sanme namng restrictions as ZFS file systens, but the
3310 nane nust begin with

3311 .Sy @,

3312 and can be no nore than 64 characters |ong.

3313 .It Xo

3314 . Nm

3315 . Cmunal | ow

3316 .QJ FI dglru

3317 . Ar user Ns | Ns Ar group Ns Co , Ns Ar user Ns | Ns Ar group Cc Ns .
3318 .o Ar permNs | Ns @Ns Ar setnane Ns Co , Ns Ar permNs | Ns @Ns
3319 . Ar setnane &c Ns ... Cc

3320 . Ar filesystem Ns | Ns Ar vol ume

3321 . Xc

3322 .1t Xo

3323 . Nm

3324 . Cmunal | ow

3325 .Op Fl diIr

3326 .Fl e Ns | Ns Sy everyone

3327 .0 Ar permNs | Ns @Ns Ar setnane Ns Co , Ns Ar permNs | Ns @Ns
3328 . Ar setnane &c Ns ... Cc

3329 . Ar filesystem Ns | Ns Ar volune

3330 . Xc

3331 .1t Xo

3332 . Nm

3333 . Cmunal | ow

3334 .p Fl r

3335 .Fl ¢

3336 .o Ar perm Ns | Ns @Ns Ar setname Ns Co , Ns Ar permNs | Ns @Ns
3337 . Ar setname Cc L

3338 . Ar fllesystemNs | Ns Ar vol une

3339 . Xc

3340 Renpves pernissions that were granted with the

3341 .Nmzfs Cmall ow

3342 conmand.

3343 No pernissions are explicitly denied, so other perm ssions granted are still in
3344 effect.

3345 For exanple, if the permission is granted by an ancestor.

3346 If no permissions are specified, then all perm ssions for the specified
3347 . Ar user ,

3348 . Ar group ,

3349 or

3350 . Sy everyone

3351 are renoved.

3352 Speci fying

3353 . Sy everyone

3354 . Po or using the

3355 .Fl e

3356 option

3357 . Pc
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3358
3359

only renpves the permnissions that were granted to everyone, not all
for every user and group.

perm ssi ons

3360 See the

3361 .Nm zfs Cmall ow

3362 command for a description of the

3363 . Fl |dugec

3364 options.

3365 .Bl -tag -width "-r"

3366 .1t Fl r

3367 Recursively renpve the permissions fromthis file systemand all descendents.
3368 . El

3369 .It Xo

3370 . Nm

3371 . Cmunal | ow

3372 .Qp Fl r

3373 .FI s No @Ns Ar setnane

3374 .o Ar permNs | Ns @Ns Ar setname Ns o , Ns Ar permNs | Ns @Ns

3375 . Ar setname Cc Ns ... Cc

3376 . Ar filesystem Ns | Ns Ar volunme

3377 . Xc

3378 Renpves permi ssions froma perm ssion set.

3379 If no permissions are specified, then all perm ssions are renoved, thus renoving
3380 the set entirely.

3381 .It Xo

3382 . Nm

3383 .Cm hold

3384 .p Fl r

3385 . Ar tag Ar snapshot Ns ...

3386 . Xc

3387 Adds a si ngl e reference, named with the

3388 . Ar tag

3389 argument, to the specified snapshot or snapshots.

3390 Each snapshot has its own tag nanespace, and tags nust be unique within that
3391 space.

3392 . Pp

3393 If a hold exists on a snapshot, attenpts to destroy that snapshot by using the
3394 . Nm zfs Cm destroy

3395 conmand return

3396 . Er EBUSY .

3397 .Bl -tag -width "-r"

3398 .It Fl r

3399 Specifies that a hold with the given tag is applied recursively to the snapshots

3400 of all descendent file systens.

3401 . E

3402 . It Xo

3403 . Nm

3404 . Cm hol ds

3405 . p F

3406 . Ar snapshot Ns ...

3407 . Xc

3408 Lists all existi ng user references for the given snapshot or snapshots.
3409 .Bl -tag -width "-r"

3410 It Flor

3411 Lists the holds that are set on the naned descendent snapshots, in addition to
3412 listing the holds on the named snapshot.

3413 . E

3414 .1t Xo

3415 . Nm

3416 .Cmrel ease

3417 .Qp Fl r

3418 . Ar tag Ar snapshot Ns ...

3419 . Xc

3420 Renpves a si ngl e reference, nanmed with the

3421 . Ar tag

3422 argumant, fromthe specified snapshot or snapshots.
3423 The tag nust already exist for each snapshot.
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3424 If a hold exists on a snapshot, attenpts to destroy that snapshot by using the
3425 . Nm zfs Om destroy

3426 command return

3427 . Er EBUSY

3428 .Bl -tag -width "-r"

3429 .1t Fl r

3430 Recursively releases a hold with the given tag on the snapshots of all
3431 descendent file systens.

3432 . HE

3433 . It Xo

3434 . Nm

3435 .Cmdiff

3436 . Op Fl FHt

3437 . Ar snapshot Ar snapshot Ns | Ns Ar filesystem

3438 . Xc

3439 Display the difference between a snapshot of a given fil esystem and anot her
3440 snapshot of that filesystemfroma later tinme or the current contents of the
3441 fil esystem

3442 The first colum is a character indicating the type of change, the other col ums
3443 indi cate pat hname, new pat hname

3444 .Pg in case of renane ,

3445 change in link count, and optionally file type and/or change tine.
3446 The types of change are:

3447 .Bd -literal

3448 - The path has been renoved

3449 + The path has been created

3450 M The path has been nodified

3451 R The path has been renaned

3452 . Ed

3453 .Bl -tag -width "-F"

3454 It FI F

3455 Dlspl ay an indication of the type of file, in a manner sinmlar to the
3456 . Fl

3457 optl on of

3458 . Xr Is 1.

3459 .Bd -literal

3460 B Bl ock device

3461 C Character device

3462 / Directory

3463 > Door

3464 | Named pi pe

3465 @ Synbol i c |ink

3466 P Event port

3467 = Socket

3468 F Regul ar file

3469 . Ed

3470 .1t FI H

3471 G ve nore parsable tab-separated output, w thout header |ines and w thout
3472 arrows.

3473 . It Fl t

3474 Display the path’s inode change tinme as the first colum of output.
3475 . E

3476 .1t Xo

3477 . Nm

3478 . Cm program

3479 .Op Fl jn

3480 . FI t Ar tinmeout

3481 .Cp FI. mAr nmenory_limt

3482 . Ar pool script

3483 .Op Ar argl No ...

3484 . Xc

3485 Executes

3486 . Ar script

3487 as a ZFS channel program on

3488 . Ar pool .

3489 The ZFS channe
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3490
3491
3492
3493
3494
3495
3496
3497
3498
3499
3500
3501
3502
3503
3504
3505
3506
3507
3508
3509
3510
3511
3512
3513
3514
3515
3516
3517
3518
3519
3520
3521
3522

programinterface allows ZFS adninistrative operations to be run
programmatically via a Lua script.

The entire script is executed atomcally, with no other adnministrative
operations taking effect concurrently.

Alibrary of ZFS calls is nade avail able to channel program scripts.
Channel progranms nmay only be run with root privileges.

Sp
For full docunentation of the ZFS channel programinterface, see the manual

page for

.Bl -tag -width ""

It Flg

Di spl ay channel program output in JSON format.

When this flag is specified and standard output is enpty -

channel program encountered an error.

The details of such an error will be printed to standard error in plain text.
It Flon

Executes a read-only channel program which runs faster.

The program cannot change on-di sk state by calling functions from
the zfs.sync subnodul e.

The program can be used to gather information such as properties and
determning i f changes woul d succeed (zfs.check.*).

Wthout this flag, all pending changes nmust be synced to disk before
a channel program can conpl ete.

It Flt Ar tineout

Execution time limt, in mlliseconds.

If a channel program executes for |onger than the provided tineout,
be stopped and an error will be returned.

The default timeout is 1000 ns, and can be set to a maxi mum of 10000 ns.
At FlomAr menory-linit

Mermory limt, in bytes.

If a channel programattenpts to allocate nore nenory than the given limt,
it will be stopped and an error returned.

The default nermory limt is 10 MB, and can be set to a maxi mum of 100 MB.

it wll

3523 .s

3524
3525
3526
3527
3528

3529 .
3530 .

3531
3532

3533 .

3534
3535
3536
3537
3538
3539
3540
3541
3542
3543
3544
3545
3546
3547
3548
3549
3550
3551
3552
3553
3554
3555

p
Al'l renmining argunent strings are passed directly to the channel program as
argunents.

. Xr zfs-program 1M
for nore information.

.Sh EXIT STATUS

utility exits O on success, and 2 if invalid command |ine
options were specified.
. Sh EXAMPLES
.Bl -tag -width ""
It Sy Exanple 1 No Creating a ZFS File System Hierarchy
The fol I ow ng commands create a file system nanmed
Em pool / honme
and a file syst em named
. Em pool / honme/ bob .
The nount poi nt
. Pa / export/hone
is set for the parent file system and is autonatically inherited by the child
file system
.Bd -literal
# zfs create pool/hone
# zfs set nountpoi nt=/export/home pool/home
# zfs create pool/hone/bob
. Ed
.1t Sy Exanple 2 No Creating a ZFS Snapshot
The foll owi ng conmand creates a snapshot naned
.Sy yesterday .
Thi s snapshot is nounted on demand in the

1if an error occurs,
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3556
3557
3558
3559
3560
3561
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
3592
3593
3594
3595
3596
3597
3598
3599
3600
3601
3602
3603
3604
3605
3606
3607
3608
3609
3610
3611
3612
3613
3614
3615
3616
3617
3618
3619
3620
3621

. Pa . zfs/snapshot

directory at the root of the

. Em pool / honme/ bob

file system

.Bd -litera

# zfs snapshot pool / hone/ bob@est er day
Ed

.1t Sy Exanple 3 No Creating and Destroying Miltiple Snapshots
The foll owi ng cormand creates snapshots naned

. Sy yesterday

of

. Em pool / home

and all of its descendent file systens.

Each snapshot is nmounted on demand in the

. Pa . zfs/snapshot

directory at the root of its file system

The second conmmand destroys the newy created snapshots
.Bd -litera

# zfs snapshot -r pool/home@est er day

# éfs destroy -r pool / hone@est er day

.E

.1t Sy Exanple 4 No Disabling and Enabling File System Conpression
The foll owi ng conmand di sabl es the

.Sy conpression

property for all file systens under

. Em pool / honme

The next conmand explicitly enables

. Sy conpression

for
. Em pool / hone/ anne
.Bd -litera

# zfs set conpression=off pool/hone
# zfs set conpression=on pool/hone/ anne
Ed

.1t Sy Exanple 5 No Listing ZFS Datasets

The following conmand lists all active file systems and volunes in the system
Snapshots are displayed if the

.Sy listsnaps

property is

.Sy on

The default is

.Sy off .

Se

. Xr zpool 1M

for nore information on pool properties.

.Bd -litera

# zfs list

NAME USED AVAIL REFER MOUNTPO NT

pool 450K 457G 18K /poo

pool / hone 315K 457G 21K /export/home

pool / hone/ anne 18K 457G 18K /export/hone/ anne

pool / horme/ bob 276K 457G 276K /export/ hone/ bob
Ed

.It Sy Exanple 6 No Setting a Quota on a ZFS File System
The foll owi ng command sets a quota of 50 Ghytes for
. Em pool / hone/ bob
.Bd -litera
# éfs set quot a=50G pool / hone/ bob
E

.1t Sy Exanple 7 No Listing ZFS Properties
The following conmand |ists all properties for
. Em pool / honme/ bob

.Bd -litera

# zfs get all pool/home/bob
NAVE PROPERTY
pool / home/ bob type

VALUE

SOURCE
filesystem -
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3622
3623
3624
3625
3626
3627
3628
3629
3630
3631
3632
3633
3634
3635
3636
3637
3638
3639
3640
3641
3642
3643
3644
3645
3646
3647
3648
3649
3650
3651
3652
3653
3654
3655
3656
3657
3658
3659
3660
3661
3662
3663
3664
3665
3666
3667
3668
3669
3670
3671
3672
3673
3674
3675
3676
3677
3678
3679
3680
3681
3682
3683
3684
3685
3686
3687

pool / hone/ bob
pool / home/ bob
pool / honme/ bob
pool / hone/ bob
pool / hone/ bob
pool / hore/ bob
pool / honme/ bob
pool / hone/ bob
pool / hone/ bob
pool / hore/ bob
pool / honme/ bob
pool / honme/ bob
pool / hone/ bob
pool / hore/ bob
pool / honme/ bob
pool / honme/ bob
pool / hone/ bob
pool / horre/ bob
pool / honme/ bob
pool / honme/ bob
pool / hone/ bob
pool / horre/ bob
pool / honme/ bob
pool / horme/ bob
pool / hone/ bob
pool / hone/ bob
pool / hore/ bob
pool / honme/ bob
pool / hone/ bob
pool / hone/ bob
pool / hore/ bob
pool / honme/ bob
pool / hone/ bob
pool / hone/ bob
pool / hore/ bob
pool / honme/ bob
pool / honme/ bob
pool / hone/ bob

creation

used

avai | abl e

ref erenced
conpressratio
mount ed

quot a
reservation
recordsi ze
nmount poi nt
sharenfs
checksum

conpr essi on
atime

devi ces

exec

setuid
readonl y

zoned

snapdi r

acl node
aclinherit
cannount

xattr

copi es

ver si on

ut f 8only
normal i zati on
casesensitivity
vscan

nbmand

shar esnmb

ref quot a
refreservation
pri marycache
secondarycache
usedbysnapshot s
usedbydat aset
usedbychi | dren
usedbyr ef reservati on

Tue Jul 21 15:53 2009

21K

20.0G

21K

1. 00x

yes

20G

none

128K

/ pool / hone/ bob
of f

of f

hi dden
di scard
restricted
on

on

1

4

of f
none
sensitive
of f

of f

of f
none
none

al

al

0

21K

0

0

The following conmand gets a single property val ue

# zfs get -H -0 val ue conpression pool/hone/ bob

pool / hore/ bob
pool / hone/ bob
. Ed

Pp
.Bd -litera
on
. Ed

The following conmand |ists al

. Em pool / hone/ bob

.Bd -litera

# zfs get -r -s |oca
NAME

pool / horme/ bob
pogl/hone/bob
.E

PROPERTY
quot a
conpr essi on

-0 name, property, val ue al
ALU

properties with | ocal

20G
on

.1t Sy Exanple 8 No Rolling Back a ZFS File System
The foll owing command reverts the contents of
. Em pool / hore/ anne

to the snapshot
. Sy yesterday

del eting all internediate snapshots.

.Bd -litera

naned

# zfs rollback -r pool/hone/ anne@est er day

Ed

It Sy Exanple 9 No Creating a ZFS d one
The following command creates a witable file systemwhose initial

| ocal

def aul t
def aul t
def aul t
def aul t
def aul t
| ocal

def aul t
def aul t
def aul t
def aul t
def aul t
def aul t
def aul t
def aul t
def aul t
def aul t
def aul t
def aul t

def aul t
def aul t
def aul t
def aul t
def aul t
def aul t
def aul t

settings for

pool / hone/ bob
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contents are
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3688 the sane

3689 . Em pool / homa/ bob@est erday .

3690 .Bd -literal

3691 # zfs cl one pool / hone/ bob@est erday pool /cl one

3692 . Ed

3693 .It Sy Exanple 10 No Pronoting a ZFS Cl one

3694 The foll owing commands illustrate how to test out changes to a file system and
3695 then replace the original file systemw th the changed one, using clones, clone
3696 pronotion, and renam ng:

3697 .Bd -literal

3698 # zfs create pool/project/production

3699 popul ate /pool /project/production with data

3700 # zfs snapshot pool/project/producti on@ oday

3701 # zfs clone pool/project/producti on@ oday pool /project/beta
3702 make changes to /pool/project/beta and test them

3703 # zfs pronote pool/project/beta

3704 # zfs renanme pool /project/production pool/project/|egacy
3705 # zfs renane pool/project/beta pool/project/production
3706 once the legacy version is no |onger needed, it can be destroyed
3707 # zfs destroy pool/project/| egacy

3708 . Ed

3709 .It Sy Exanple 11 No Inheriting ZFS Properties

3710 The foll owi ng conmand causes

3711 . Em pool / hone/ bob

3712 and

3713 . Em pool / hone/ anne

3714 to inherit the

3715 .Sy checksum

3716 property fromtheir parent.

3717 .Bd -literal

3718 # zfs inherit checksum pool / hone/ bob pool / home/ anne

3719 . Ed

3720 .It Sy Exanple 12 No Renpotely Replicating ZFS Data

3721 The foll owi ng commands send a full streamand then an increnental streamto a
3722 renote nmachine, restoring theminto

3723 . Em pool B/recel ved/ fs@

3724 and

3725 . Em pool B/ recei ved/ fs@ |,

3726 respect ively.

3727 . Em pool B

3728 nust contain the file system

3729 . Em pool B/ recei ved ,

3730 and nust not initially contain

3731 . Em pool B/ recei ved/fs .

3732 .Bd -literal

3733 # zfs send pool/fs@ | \e

3734 ssh host zfs receive pool B/received/ fs@

3735 # zfs send -i a pool/fs@ | \e

3736 ssh host zfs receive pool B/received/fs

3737 . Ed

3738 .It Sy Exanple 13 No Using the zfs receive -d Option
3739 The foll owi ng conmand sends a full stream of

3740 . Em pool A/ f sA/ f sB@nap

3741 to a renpte nachine, receiving it into

3742 . Em pool B/ recei ved/ f sA/ f sB@&nap .

3743 The

3744 .Em fsA f sB@nap

3745 portion of the received snapshot’s nanme is deternmined fromthe name of the sent
3746 snapshot.

3747 . Em pool B

3748 nust contain the file system

3749 . Em pool B/ recei ved .

3750 |f

3751 . Em pool B/ recei ved/ f sA

3752 does not exist, it is created as an enpty file system
3753 .Bd -literal

new usr/src/ man/ manlni zfs. 1m

3754
3755
3756
3757
3758
3759
3760
3761
3762

# zfs send pool A fsAfsB@nap | \e
ssh host zfs receive -d pool B/recei ved
. Ed
.1t Sy Exanple 14 No Setting User Properties
The fol |l owi ng exanpl e sets the user-defined
. Sy com exanpl e: depart ment
property for a dataset.
.Bd -literal
# zfs set com exanpl e: depart ment =12345 tank/ accounti ng

3763 . Ed

3764
3765
3766
3767

.1t Sy Exanple 15 No Perform ng a Rolling Snapshot
The foll owi ng exanpl e shows how to maintain a history of snapshots with a
consi stent nami ng schene.

To keep a week’s worth of snapshots, the user destroys the ol dest snapshot,

3768 renanes the renmining snapshots, and then creates a new snapshot, as follows:
3769 .Bd -literal

3770 # zfs destroy -r pool /users@daysago

3771 # zfs renane -r pool /users@daysago @daysago

3772 # zfs renane -r pool /users@daysago @daysago

3773 # zfs renane -r pool /users@est erday @daysago

3774 # zfs renanme -r pool /users@esterday @daysago

3775 # zfs renane -r pool /users@esterday @daysago

3776 # zfs renane -r pool /users@esterday @daysago

3777 # zfs renane -r pool /users@oday @esterday

3778 # zfs snapshot -r pool /users@ oday

3779 . Ed

3780 .It Sy Exanple 16 No Setting sharenfs Property Options on a ZFS File System
3781 The foll owi ng commands show how to set

3782 .Sy sharenfs

3783 property options to enable

3784 .Sy rw

3785 access for a set of

3786 .Sy IP

3787 addresses and to enabl e root access for system

3788 .Sy neo

3789 on the

3790 . Em t ank/ hone

3791 file system

3792 .Bd -literal

3793 # zfs set sharenfs="rw=@z23.123.0.0/ 16, root =neo’ tank/hone
3794 . Ed

3795 . Pp

3796 If you are using

3797 .Sy DNS

3798 for host nane resolution, specify the fully qualified hostnane.
3799 .It Sy Exanple 17 No Del egating ZFS Administrati on Perm ssions on a ZFS Dat aset
3800 The foll owi ng exanpl e shows how to set permnissions so that user
3801 . Sy cindys

3802 can create, destroy, mount, and take snapshots on

3803 . Em tank/ ci ndys .

3804 The permi ssions on

3805 . Em t ank/ ci ndys

3806 are al so displayed.

3807 .Bd -literal

3808 # zfs allow cindys create, destroy, mount, snapshot tank/cindys
3809 # zfs allow tank/cindys

3810 ---- Permissions on tank/cindys --------mmmmmmmm o
3811 Local +Descendent perm ssions:

3812 user cindys create, destroy, nount, snapshot

3813 . Ed

3814 . Pp

3815 Because the

3816 . Em tank/ci ndys

3817 nmount point pernmission is set to 755 by default, user

3818 . Sy cindys

3819 will be unable to nount file systens under

58
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3820
3821
3822
3823
3824
3825
3826

3827 .Sy

3828
3829
3830
3831
3832
3833
3834
3835
3836
3837
3838
3839
3840
3841
3842
3843
3844
3845
3846
3847
3848
3849
3850
3851
3852
3853
3854
3855
3856
3857
3858
3859
3860
3861
3862
3863
3864
3865
3866
3867
3868
3869
3870
3871
3872
3873
3874
3875
3876
3877
3878
3879
3880
3881
3882
3883
3884
3885

. Em tank/ ci ndys .
Add an ACE sinmilar to the follow ng syntax to provi de nount point access:
.Bd -literal
# ghm)d Atuser : ci ndys: add_subdi rectory: al | ow /tank/ ci ndys
. E
.1t Sy Exanple 18 No Del egating Create Tine Pernissions on a ZFS Dat aset
The foll owi ng exanpl e shows how to grant anyone in the group
staff
to create file systenms in
. Em tank/users .
This syntax also allows staff menbers to destroy their own file systens, but not
destroy anyone else’'s file system
The perm ssions on
. Em tank/ users
are al so displ ayed.
.Bd -litera
# zfs allow staff create, mount tank/users
# zfs allow -c destroy tank/users
# zfs all ow tank/users
---- Permissions on tank/uSers ---------------moommo oo
Per mi ssi on sets:
destroy
Local +Descendent perm ssions:
g group staff create, nount
.E
.1t Sy Exanple 19 No Defining and Granting a Permi ssion Set on a ZFS Dat aset
The fol |l owi ng exanpl e shows how to define and grant a pernission set on the
. Em tank/users
file system
The permi ssions on
. Em tank/ users
are al so displ ayed.
.Bd -litera
# zfs allow -s @set create, destroy, snapshot, nount tank/users
# zfs allow staff @set tank/users
# zfs all ow tank/users
---- Permissions on tank/uUSers ------------c--mmmm o
Per mi ssion sets:
@set create, destroy, nount, snapshot
Local +Descendent permi ssions:
group staff @set
. Ed
.1t Sy Exanple 20 No Del egating Property Pernissions on a ZFS Dat aset
The foll owing exanpl e shows to grant the ability to set quotas and reservations
on the
. Em user s/ hone
file system
The permi ssions on
. Em user s/ hone
are al so displ ayed.
.Bd -literal
# zfs allow cindys quota,reservation users/hone
# zfs all ow users/hone
---- Permissions on users/home ------------coommmm o
Local +Descendent permi ssions:
user cindys quota,reservation
cindys% zfs set quota=10G user s/ hone/ marks
ci ndys% zfs get quota users/hone/ narks
NAMVE PROPERTY VALUE SOURCE
user s/ home/ marks quota 10G | ocal
Ed

.1t Sy Exanple 21 No Renovi ng ZFS Del egat ed Permi ssions on a ZFS Dat aset
The fol |l owi ng exanpl e shows how to renpve the snapshot permi ssion fromthe
.Sy staff

group on the

. Em tank/users
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3889
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3891
3892
3893
3894
3895
3896
3897
3898
3899
3900
3901
3902
3903
3904
3905
3906
3907
3908
3909
3910
3911
3912
3913
3914
3915
3916
3917
3918
3919
3920
3921
3922
3923
3924
3925
3926
3927
3928
3929
3930
3931
3932

file system
The perni ssions on
. Em tank/users
are al so displ ayed.
.Bd -literal
# zfs unall ow staff snapshot tank/users
# zfs all ow tank/users
---- Permissions on tank/users ------------m oo
Perm ssion sets:
@set create, destroy, nount, snapshot
Local +Descendent perm ssions:
4 group staff @set
. E
.1t Sy Exanple 22 No Showi ng the differences between a snapshot and a ZFS Dat ase
The foll owi ng exanpl e shows how to see what has changed between a prior
snapshot of a ZFS dataset and its current state.
The
.FI F
option is used to indicate type infornmation for the files affected.
.Bd -litera
# zfs diff -F tank/test @efore tank/test
/ /tank/test/
/tank/test/Ilinked (+1)
/tank/test/ol dname -> /tank/test/newnane
/tank/test/del eted
/tank/test/created
/tank/test/nodified

<+ WLL
kil

. Ed

=

. Sh | NTERFACE STABI LI TY
.Sy Committed .
. Sh SEE ALSO

L Xrogzip 1

.Xr ssh 1,

. Xr mount 1M,

. Xr share 1M,
.Xr sharengr 1M,
. Xr unshare 1M,
. Xr zonecfg 1M,
. Xr zpool 1M,

. Xr chnod 2

. Xr stat 2,

Xr write 2,

. Xr fsync 3C,

. Xr dfstab 4 ,
.Xr acl 5,

. Xr attributes 5
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"\" te
\" Copyright (c) 2009, Sun M crosystems, Inc. All Rights Reserved.

.\" Copyright 1989 AT&T

.\" The contents of this file are subject to the terns of the Conmon 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 SYSINFO 2 "Sep 7, 2015"

. SH NAME

sysinfo \- get and set systeminformation strings

. SH SYNOPSI S

.LP

. nf
#i ncl ude <sys/system nfo. h>

\fBint\fR\fBsysinfo\fR(\fBint\fR \flcommand\fR, \fBchar *\fR flbuf\fR, \fBlong\
fi

. SH DESCRI PTI ON

LP

The \fBsysinfo()\fR function copies information relating to the operating
system on whi ch the process is executing into the buffer pointed to by
\flbuf\fR It can also set certain information where appropri ate commands are
avail abl e. The \flcount\fR paraneter indicates the size of the buffer.

.sp

.LP

The POSI X P1003.1 interface (see \fBstandards\fR(5)) \fBsysconf\fR(3C) provides
a simlar class of configuration information, but returns an integer rather
than a string.

.sp

.LP

The values for \flcommand\fR are as foll ows:

.sp

.ne 2

.na
\fB\fBSI _SYSNAME\ f R\ f R

.ad

.sp .6

.RS 4n

Copy into the array pointed to by \flbuf\fR the string that woul d be returned
by \fBuname\fR(2) in the \flsysname\fR field. This is the nane of th

i npl ementation of the operating system for exanple, \fBSunOS\fR or \fBUTS\fR
.RE

.sp
.ne 2

.na
\f B\ f BSI _HOSTNAME\ f R\ f R

.ad

.sp .6

. RS 4n

Copy into the array pointed to by \flbuf\fR a string that names the present

host machine. This is the string that would be returned by \fBuname()\fR in the
\flnodenane\fR field. This hostname or nodenane is often the nane the nmachine is
known by locally. The \flhostname\fR is the nane of this machine as a node in
sone network. Different networks might have different nanes for the node, but
presenting the nodenane to the appropriate network directory or nane-to- addr ess
mappi ng service shoul d produce a transport end point address. The name night

not be fully qualified. Internet host nanes can be up to \fB256\fR bytes in
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60

length (plus the terminating null).
. RE

.sp
.ne 2

.na
\ f B\ f BSI _SET_HOSTNAME\ f R\ f R

.ad

.sp .6

.RS 4n

Copy the null-term nated contents of the array pointed to by \flbuf\fR into the
string maintained by the kernel whose value wll be returned by succeeding
calls to \fBsysinfo()\fRwith the conmand \fBSI _HOSTNAME\f R This conmand
requires that {\fBPRIV_SYS ADMN\fR} is asserted in the effective set of the
cal ling process.

. RE

.sp
.ne 2

.na
\f B\ f BSI _RELEASE\f R f R
.ad

.sp .6

. RS 4n

Copy into the array pointed to by \flbuf\fR the string that would be returned
by \fBuname\fR(2) in the \flrelease\fR field. Typical values might be \fB5 2\fR
or \fB4. 1\fR

. RE

.sp
.ne 2

.na
\fB\fBSI _VERSION\f R fR
ad

.sp .6

. RS 4n

Copy into the array pointed to by \flbuf\fR the string that woul d be returned
by \fBuname\fR(2) in the \flversion\fR field. The syntax and semantics of this
string are defined by the system provider.

. RE

.sp
.ne 2

. na
\fB\fBSI _MACHI NE\ f R f R
ad

.sp .6
. RS 4n
Copy into the array pointed to by \flbuf\fR the string that woul d be returned
by \fBuname\fR(2) in the \flnmachine\fR field, for exanple, \fBsun4u\fR
. RE

.Sp
.ne 2

.na
\ f B\ f BSI _ARCHI TECTURE\ f R f R
.ad

.Sp .6

.RS 4n

Copy into the array pointed to by \flbuf\fR a string describing the basic
instruction set architecture of the current system for exanple, \fBsparc\fR,
\fBnc68030\fR, \fBnB2100\fR, or \fBi 386\fR These nanes m ght not match
predefined nanes in the C |anguage conpilation system

122 .RE

124

.sp
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125 .ne 2

126 .na

127 \fB\f BSI _ARCH TECTURE_64\f R f R

128 . ad

129 .sp .6

130 . RS 4n

131 Copy into the array pointed to by \flbuf\fR a string describing the 64-bit

132 instruction set architecture of the current system for exanple, \fBsparcvi\fR
133 or \fBand64\fR.  These names might not match predefined names in the C | anguage
134 conpilation system This subcode is not recognized on systens that do not
135 allow a 64-bit application to run.

136 . RE

138 .sp

139 .ne 2

140 .na

141 \f B\ f BSI _ARCHI TECTURE_32\f R f R

142

143 sp .6

144 . RS 4n

145 Copy into the array pointed to by \flbuf\fR a string describing the 32-bit
146 instruction set architecture of the current system for exanple, \fBsparc\fR or
147 \fBi 386\f R These nanmes m ght not match predefined nanes in the C | anguage
148 conpil ation system

149 . RE

151 .sp

152 .ne 2

153 .na

154 \f B\ f BSI _ARCHI TECTURE_K\f R\ f R

155 . ad

156 .sp .6

157 . RS 4n

158 Copy into the array pointed to by \flbuf\fR a string describing the kernel

159 instruction set architecture of the current system for exanple \fBsparcvo\fR or
160 \fBi 386\fR  These nanmes m ght not match predefined nanes in the C | anguage
161 conpil ation system

162 . RE

164 .sp

165 .ne 2

166 .na

167 \fB\fBSI _ARCH TECTURE_NATI VE\f R f R

168 . ad

169 .sp .6

170 . RS 4n

171 Copy into the array pointed to by \flbuf\fR a string describing the native
172 instruction set architecture of the current system for exanple \fBsparcvo\fR
173 or \fBi 386\fR  These nanmes m ght not match predefined nanes in the C |anguage
174 conpil ation system

175 . RE

177 .sp

178 .ne 2

179 .na

180 \fB\fBSI _I SALIST\fR f R

181 . ad

182 .sp .6

183 . RS 4n

184 Copy into the array pointed to by \flbuf\fR the nanes of the variant

185 instruction set architectures executable on the current system

186 .sp

187 The names are space-separated and are ordered in the sense of best performance.
188 That is, earlier-named instruction sets might contain nore instructions than
189 | ater-naned instruction sets; a programthat is conpiled for an earlier-nanmed
190 instruction set will nost Ilkely run faster on this machine than the sane
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191
192

program conpiled for a |ater-nanmed instruction set.
Sp

193 Programs conpiled for an instruction set that does not appear in the list wll
194 nost |ikely experience performance degradation or not run at all on this

195 machi ne.

196 .sp

197 The instruction set nanes known to the systemare listed in \fBisalist\fR(5);
198 these nanes might not match predefined nanes or conpiler options in the C
199 | anguage conpil ation system

200 .sp

201 This command is obsol ete and might be renpved in a future rel ease. See

202 \fBgetisax\fR(2) and the \flLinker and Libraries Guide\fR for a better way to
203 handl e instruction set extensions.

204 .RE

206 .sp

207 .ne 2

208 .na

209 \fB\fBSI _PLATFORM f R\ f R

210 . ad

211 .sp .6

212 . RS 4n

213 Copy into the array pointed to by \flbuf\fR a string describing the specific
214 nodel of the hardware platform for exanple, \fBSUNW Sun-Bl ade-1500\fR,

215 \f BSUNW Sun- Fi re-T200\fR, or \fBi 86pc\fR

216 . RE

218 .sp

219 .ne 2

220 .na

221 \fB\fBSI _HW PROVI DER f R f R

222 .ad

223 .sp .6

224 . RS 4n

225 Copi es the nanme of the hardware manufacturer into the array pointed to by
226 \flbuf\fR

227 . RE

229 .sp

230 .ne 2

231 .na

232 \fB\fBSI _HW SERI AL\ f R f R

233 . ad

234 .sp .6

235 . RS 4n

236 Copy into the array pointed to by \flbuf\fR a string which is the ASC |

237 representation of the hardware-specific serial nunmber of the physical machine
238 on which the function is executed. This might be inplenmented in Read-Only

239
240
241
242

Menory, using software constants set when building the operating system or by
ot her nmeans, and might contain non-nuneric characters. |If the function is
executed within a non-global zone that emulates a host identifier, then the
ASCI | representation of the zone's host identifier is copied into the array

243 pointed to by \flbuf\fR It is anticipated that manufacturers will not issue
244 the sane "serial nunber" to nore than one physical nachine. The pair of strings
245 returned by \fBSI_HWPROVIDER fR and \fBSI_HW SERIAL\fR i s not guaranteed to be
246 uni que across all vendor’s SVR4 inpl enentations and coul d change over the

247 lifetime of a given system

248 . RE

250 .sp

251 .ne 2

252 .na

253 \fB\fBSI _SRPC_ DOVAI N\ f R f R

254 . ad

255 .sp .6

256 . RS 4n
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257
258

Copi es the Secure Renpte Procedure Call donmmin nane into the array pointed to
by \flbuf\fR

259 . RE

261
262

.sp
.ne 2

263 .na

264

\f B\ f BSI _SET_SRPC_DOVAIN\f R f R
d

265 . al

266
267
268
269
270
271

.sp .6

RS 4n

Set the string to be returned by \fBsysinfo()\fRw th the \fBSI _SRPC DOVAI N\ f R
command to the value contained in the array pointed to by \flbuf\fR "This
command requires that {\fBPRIV_SYS ADMN\fR} is asserted in the effective set
of the calling process.

272 . RE

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

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

.sp
.ne 2

. ha
\fB\fBSI_Dl—ICP_CACHE\fR\fR

RS 4n

Copy into the array pointed to by \flbuf\fR an ASCI| string consisting of the
ASCl | hexadeci mal encoding of the name of the interface configured by

ASClI | hexi deci mal encodi ng of the nanme of the interface configured by

\ f Bboot\ fR(1M followed by the DHCPACK reply fromthe server. This comand is
intended for use only by the \fBdhcpagent\fR(1M DHCP client daenon for the
pur pose of adopting the DHCP mai ntenance of the interface configured by

\ f Bboot \ f R.

. RE

. SH RETURN VALUES

.LP

Upon successful conpletion, the value returned indicates the buffer size in
bytes required to hold the conplete value and the terminating null character.
If this value is no greater than the value passed in \flcount\fR, the entire
string was copied. If this value is greater than \flcount\fR, the string copied
into \flbuf\fR has been truncated to \flcount\fR (m 1 bytes plus a termnating
null character.

.sp

. LP

O her wi se,
. SH ERRORS

\(m1lis returned and \fBerrno\fR is set to indicate the error.

The \fBsysinfo()\fR function will fail if:

.ne 2

. na

\fB\f BEFAULT\fR fR

.ad

. RS 10n

The \flbuf\fR argunent does not point to a valid address.
.RE

.sp
.ne 2

.na

\fB\f BEI N\VAL\ f R f R

.ad

. RS 10n

The \flcount\fR argunment for a non-SET command is |less than O or the data for a
SET command exceeds the linits established by the inplenentation.

. RE
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322
323

.sp
.ne 2

324 .na

325
326
327
328
329

\fB\f BEPERM fR f R

.ad

. RS 10n

The {\fBPRIV_SYS ADM N\fR} was not asserted in the effective set of the calling
process.

330 . RE

332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350

. SH USAGE

.LP

I'n many cases there is no corresponding progranming interface to set these

val ues; such strings are typically settable only by the system adni ni strator
nodi fying entries in the \fB/etc/systemfR directory or the code provided by
the particular OEMreading a serial nunber or code out of read-only nenory, or
hard-coded in the version of the operating system

.sp

LP

A good estimation for \flcount\fR is 257, which is likely to cover all strings
returned by this interface in typical i nstal | ati ons.

. SH SEE ALSO

LP

\ fBboot\fR(1M, \fBdhcpagent\fR(1M, \fBgetisax\fR(2),
\ f Bget hosti d\f R(3C), \fBgethostnane\fR(3C), \stysconf fR(3C
\fBisalist\fR(5), \fBprivileges\fR(5), \sttandards\fR(S)
.sp

.LP
\flLinker and Libraries GQuide\fR

\fBu nane\fR(Z)
\fBzones\fR(S)
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1.\

2 .\" Sun Mcrosystens, Inc. gratefully acknow edges The Open Group for
3. permnission to reproduce portions of its copyrighted docunentation.
4 .\" Oiginal docunentation from The Open G oup can be obtained online at
5 .\" http://ww. opengroup. or g/ bookstore/.
6 .\"
7
8
9

.\" The Institute of Electrical and El ectronics Engineers and The Open
.\" Goup, have given us permssion to reprint portions of their
.\" docunentation.

10 .\"

11 .\" In the follow ng statenent, the phrase ‘‘this text’’ refers to portions
12 Q of the system docunentati on.

13 .\"

14 .\" Portions of this text are reprinted and reproduced in electronic form
15 .\" in the SunCS Reference Manual, from|EEE Std 1003.1, 2004 Edition,

16 .\" Standard for Information Technol ogy -- Portable Operating System

17 .\" Interface (PCSI X), The Open G oup Base Specifications |ssue 6,

18 .\" Copyright (C 2001- 2004 by the Institute of Electrical and El ect roni cs
19 .\" Engineers, Inc and The Open Group. In the event of any discrepancy
20 .\" between these versions and the ori ginal | EEE and The Open G oup

21 .\" Standard, the original |EEE and The Open G oup Standard is the referee
22 .\" docunent. The original Standard can be obtained online at

23 .\" http://ww. opengroup. org/ uni x/online.htm .

24 .\"

25 Q This notice shall appear on any product containing this material.

26 .\"

27 .\" The contents of this file are subject to the terms of the

28 .\" Common Devel opnent and Distribution License (the "License")

29 Q You may not use this file except in conpliance with the License.

30 .\"

31 .\" You can obtain a copy of the |license at usr/src/ OPENSOLARI S. LI CENSE
32 .\" or http://ww.opensol aris.org/os/licensing.

33 .\" See the License for the specific |anguage governing pernissions

34 .\" and limtations under the License.

35 .\"

36 .\" Wien distributing Covered Code, include this CDDL HEADER in each

37 .\" file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

38 .\" If applicable, add the follow ng below this CDDL HEADER, with the

39 .\" fields enclosed by brackets "[]" replaced with your own identifying
40 .\" information: Portions Copyright [yyyy] [name of copyright owner]

41 \"

42 \"

43 .\" Portions Copyright (c) 1992, X/ Open Conpany Limted. Al R ghts Reserved.
44 . \" Copyright (c) 2009, Sun Mcrosystens, Inc. Al Rights Reserved.

45 Q Copyright (c) 2014, Joyent, Inc.

46 . \"

47 .TH UTIMES 2 "Dec 20, 2014"

48 . SH NAME

49 utinmes, futimesat \- set file access and nodification tines
50 . SH SYNOPSI S

51 .LP

. nf
53 #include <sys/tinme. h>

55 \fBint\fR \fButinmes\fR(\fBconst char *\fR flpath\fR \fBconst struct tinmeval\fR

56 .fi
58 .LP

new usr/src/ man/ man2/ uti nes. 2

59
60
61
62

64
65
66

68

. nf

\fBint\fR \fBfutinesat\fR(\fBint\ R, \fBconst char *\fR flpath\fR
\fBconst struct tineval\fR\ ;

i

.LP
. nf
#i ncl ude <sys/stat.h>

\fBint\fR\fBfutimens\fR(\fBint\fR\flIfiledes\fR, \fBconst tinespec_t\fR \flnsti

\fBint\fR \fButinensat\fR(\fBint\fR \ edes\
\ f

fifil R,
\fBconst tinespec_t\fR\flnstimes[2]\fR i

\fBconst char *\fR flpath\fR,
t\fR\fIflag\fR);
. SH DESCRI PTI ON

.LP

The \fButinmes()\fR function sets the access and nodification tines of the file
pointed to by the \flpath\fR argument to the value of the \fltines\fR argunent.
It allows tinme specifications accurate to the nicrosecond.

.sp

.LP

The \fBfutinesat()\fR function al so sets access and nodification tines. See
\fBfsattr\fR(5). If \flpath\fRis a relative path nanme, however,
\fBfutinmesat()\fR resolves the path relative to the \fIfildes\fR argunent

rather than the current working directory. |If \flifildes\fRis set to

\f BAT_FDCWD\ f R, defined in <\fBfcntl.h\fR>, \fBfutinesat()\fR resolves the path
relative to the current working directory. If \flpath\fRis a null pointer,
\fBfutinmesat()\fR sets the access and nodification times on the file ref er enced

by \flfildes\fR The \fIfildes\fR argument is ignored even when
\fBfutinmesat()\fR is provided with an absol ute path.
.sp

.LP

The \fltimes\fR argurment is an array of \fBtineval\fR structures. The first
array nmenber represents the date and tinme of |ast access, and the second nenber
represents the date and tinme of last nodification. The tines in the
\fBtineval \fR structure are neasured in seconds and ni croseconds since the
Epoch, al though rounding toward the nearest second may occur.

.sp

.LP

If the \fltimes\fR argunment is a null pointer, the access and nodification
times of the file are set to the current time. The effective user \fBIDfR of
the process nust be the sanme as the owner of the file, or nust have wite
access to the file or the {\fBPRIV_FILE OMNER fR} privilege to use this call in
this manner. Upon conpletion, \fButimes()\fRw Il mark the tine of the |ast
file status change, \fBst_ctinme\fR, for update.

.sp

LP

The \fBfuti mens()\fR and \fButinmensat()\fR functions al so set access and

nodi fication tinmes; however, instead of taking \fBstruct tineval\fR, they take
\fBtinespec_t\fR whi ch al | ows for nanosecond granularity. The \fBfutinens()\fR
function sets the access and nodification tines on the file descriptor
referenced by \flfiledes\fR

.sp

.LP

The \fButinmensat ()\fR function determnes the file to set the access and

nodi fication times in an simlar way to \fBfutensat()\fR |If the argunent
\flpath\fR is an absolute path, then the argument \flfiledes\fR is ignored;
otherwi se, \flpath\fRis interpreted as a path relative to the directory
specified by \flfiledes\fR If \flfiledes\fRis set to \fBAT_FDCWD\fR, then
\flpath\fR is resolved relative to the current working directory. The behavi or
when encountering synbolic Iinks may be controlled by the value of the
\flflag\fR argunment. If the value of flag is the constant

\ f BAT_SYM.I NK_NOFOLLOWNf R, then when a synbolic link is encountered while
resolving a path, it will not be followed. O herw se, the value of \flflag\f
resoloving a path, it will not be followed. O herw se, the value of \flflag\f R

shoul d be \fBO\fR
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124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142

144
145
146
147
148
149
150
151
152
153

155
156
157
158
159
160
161
162
163

165
166
167
168
169
170
171
172
173
174
175
176

178
179
180
181
182
183
184

. SH RETURN VALUES

.LP

Upon successful conpletion, \fBO\fRis returned. Oherwise, \fB\(m1\fRis
returned, \fBerrno\fRis set to indicate the error, and the file tines will not
be affected.

. SH ERRORS

.LP

The \fButimes()\fR, \fBfutinmesat()\fR \fBfutimens()\fR and \fButinensat()\fR
functions will fail if:

.sp

.ne 2

.na
\f B\ f BEACCES\ f R f R

.ad

. RS 16n

Search permission is denied by a conponent of the path prefix; or the
\fltinmes\fR argument is a null pointer and the effective user \fBID\fR of the
process does not match the owner of the file and wite access is denied.

. RE

.sp
.ne 2

.na
\fB\f BEFAULT\f R fR

.ad

. RS 16n

The \flpath\fR or \fltimes\fR argunment points to an illegal address. For
\fBfutinesat()\fR, \flpath\fR m ght have the value \fINULL\fR if the
\flfildes\fR argunent refers to a valid open file descriptor.

.RE

.sp
.ne 2

.na
\fB\fBEINTRfRfR

.ad

. RS 16n

A signal was caught during the execution of the \fButinmes()\fR
\fBfutinesat ()\fR \fBfutimens()\fR, or \fButinmensat()\fR functions.
. RE

.sp
.ne 2

.na
\f B\ f BEI N\VAL\ f R f R

.ad

. RS 16n

The nunber of mcroseconds specified in one or both of the \fBtineval\fR
structures pointed to by \fltines\fR was greater than or equal to 1,000,000 or
| ess than 0. The nunber of nanoseconds specified in one or both of the

\fBti mespec_t\fR structures pointed to by \finstinmes\fR was greater than or
equal to 1,000, 000,000 or |ess than O.

. RE

.sp
.ne 2

.na
\fB\fBEIOfRfR

.ad

. RS 16n

An 1/O error occurred while reading fromor witing to the file system

185 . RE

187
188
189

.sp
.ne 2
.na
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190
191
192
193
194

196
197
198
199
200
201
202
203

\fB\f BELOOP\fRfR

.ad

. RS 16n

Too many synbolic |inks were encountered in resolving \flpath\fR
.RE

.Sp
.ne 2

.na
\ f B\ f BENAMETOOLONG f R\ f R

.ad

. RS 16n

The Iength of the \flpath\fR argunment exceeds {\flPATH MAX\fR} or a pathnanme
conponent is longer than {\flINAME_MAX\fR}.

204 . RE

206
207
208
209
210
211
212
213

.sp
.ne 2

.na
\fB\f BENOLI NK\f R f R

.ad

. RS 16n

The \flpath\fR argunment points to a renote machine and the link to that nachine
is no longer active.

214 .RE

216
217
218
219
220
221
222
223
224

226
227
228
229
230
231
232
233
234

.sp
.ne 2

. na
\fB\f BENCENT\f R f R

. ad

. RS 16n

A conponent of \flpath\fR does not name an existing file or \flpath\fRis an

enpty string.
. RE

.sp
.ne 2

. ha
\fB\fBENOTDIR f R f R

. al
.RS 16n

A conponent of the path prefix is not a directory or the \flpath\fR argunent is
relative and the \fifildes\fR argunment is not \fBAT_FDCW\fR or does not refer
to a valid directory.

235 . RE

237
238
239
240
241
242
243
244
245
246
247

249
250
251
252
253
254
255

.sp
.ne 2

.na
\fB\f BEPERM fR f R

.ad

. RS 16n

The \fltimes\fR argurment is not a null pointer and the calling process’s
effective user \fBID\fR has wite access to the file but does not match the
owner of the file and the calling process does not have the appropriate
privileges.

. RE

.sp
.ne 2

. na

\fB\f BEROFS\fR f R

.ad

.RS 16n

The file systemcontaining the file is read-only.
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256

258
259
260
261
262
263
264
265
266
267
268
269
270

272
273
274
275

277
278
279
280
281
282
283
284
285
286
287

289
290
291
292
293
294
295

. RE

.sp
.LP
The \fButimes()\fR \fBfutinmesat()\fR and \fButinmensat()\fR functions may fail
if:

.Sp
.ne 2

.na
\ f B\ f BENAMETOOLONG f R\ f R

.ad

. RS 16n

Path nane resolution of a synbolic link produced an internediate result whose
| ength exceeds {\flPATH MAX\fR}.

. RE

. SH ATTRI BUTES
LP

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

.sp
. TS

box;

c| c

.

ATTRI BUTE TYPE ATTRI BUTE VALUE

Tnterface Stability Conmi tted
St andar d See bel ow.

.TE

.sp

.LP

For \fButinmes()\fR, \fButinmensat()\fR and \fBfutinensat()\fR, see \fBstandards\f
. SH SEE ALSO
.LP

\ f Bf uti nens\ f R(2)
\fBfsattr\fR(5),

, \fBstat\fR(2), \fButime\fR(2), \fBattributes\fR(5),
\ f Bst andar ds\ f R( 5)
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1.\
2 .\" Sun Mcrosystens, Inc. gratefully acknow edges The Open Group for

3 .\" permission to reproduce portions of its copyrighted docunentation.

4 .\" Oiginal docunentation from The Open G oup can be obtained online at

5 .\" http://ww. opengroup. or g/ bookstore/.

6 .\"

7 .\" The Institute of Electrical and El ectroni cs Engi neers and The Open

8 .\" Goup, have given us permission to reprint portions of their

9 .\" docunentation.

10 .\"

11 .\" In the follow ng statenent, the phrase ‘‘this text’’ refers to portions
12 Q of the system docunentati on.

13 .\"

14 .\" Portions of this text are reprinted and reproduced in electronic form
15 .\" in the SunCS Reference Manual, from|EEE Std 1003.1, 2004 Edition,

16 .\" Standard for Information Technol ogy -- Portable Operating System

17 .\" Interface (PCSI X), The Open G oup Base Specifications |ssue 6,

18 .\" Copyright (C 2001- 2004 by the Institute of Electrical and El ect roni cs
19 .\" Engineers, Inc and The Open Group. In the event of any discrepancy
20 .\" between these versions and the ori ginal | EEE and The Open G oup

21 .\" Standard, the original |EEE and The Open G oup Standard is the referee
22 .\" docunent. The original Standard can be obtained online at

23 .\" http://ww. opengroup. org/ uni x/online.htm .

24 .\"

25 Q This notice shall appear on any product containing this material.

26 .\"

27 .\" The contents of this file are subject to the terms of the

28 .\" Common Devel opnent and Distribution License (the "License")

29 Q You may not use this file except in conpliance with the License.

30 .\"

31 .\" You can obtain a copy of the |license at usr/src/ OPENSOLARI S. LI CENSE
32 .\" or http://ww.opensol aris.org/os/licensing.

33 .\" See the License for the specific |anguage governing pernissions

34 .\" and limtations under the License.

35 .\"

36 .\" Wien distributing Covered Code, include this CDDL HEADER in each

37 .\" file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

38 .\" If applicable, add the follow ng below this CDDL HEADER, with the

39 .\" fields enclosed by brackets "[]" replaced with your own identifying
40 .\" information: Portions Copyright [yyyy] [name of copyright owner]

41 \"

42 \"

43 .\" Copyright 1991, 1992, 1994, The X Open Conpany Ltd.

44 . \" Copyright (c) 2001, The |EEE and The Open G oup. Al Rights Reserved.
45 Q Copyright (c) 2008, Sun Mcrosystens, Inc. All Rights Reserved.

46 . \"

47 . TH PTHREAD GETSCHEDPARAM 3C "Apr 1, 2008"

48 . SH NAME

49 pthread get schedparam pt hread_set schedparam \- access dynam ¢ thread
50 schedul ing paraneters

51 . SH SYNOPSI S

52 .LP

53 . nf

54 cc -mt [ \flflag\fR .. ] \fifile\fR ..
55 #include <pthread. h>

-lpthread [ \fllibrary\fR .. ]

57 \fBint\fR \fBpt hread_get schedparam f R(\fBpthread_t\fR \flthread\fR, \fBint
58 \fBstruct sched_param *restrict\fR \flparamfR);

*rest

new usr/ src/ man/ man3c/ pt hr ead_get schedpar am 3c

59

Cfi
.LP

nf
\fBint\fR \ f Bpt hr ead_set schedpar am f (\prthread t\fR\flthread\fR
\fBconst struct sched_param *\fR\ flparamfR);

\fBint\fR\f
Cfi

. SH DESCRI PTI ON
.sp
LP
The \ f Bpt hr ead_get schedparan()\fR and \f Bpt hr ead_set schedparan()\fR functi ons
al l ow the scheduling policy and scheduling paraneters of individual threads
within a nultithreaded process to be retrieved and set. Supported policies are
.sp
.ne 2
.na
\ f B\ f BSCHED_OTHER\ f R\ f R
.ad
.RS 15n
traditional tinme-sharing scheduling class
. RE

.sp
.ne 2

. ha
\fB\f BSCHED FIFOf R fR

. al
.RS 15n

real -time class: run to conpletion
.RE

.sp
.ne 2

.na
\fB\f BSCHED RR fR f R
.ad

. RS 15n

real -time class: round-robin
. RE

.sp
.ne 2

. na
\fB\f BSCHED | A fR fR

.ad

. RS 15n

interactive tinme-sharing class
.RE

.sp
.ne 2

.na
\fB\f BSCHED_FSS\f R\ f R

.ad

. RS 15n

fair-share scheduling class

116 . RE

118
119

.sp
.ne 2

120 .na

121
122
123

\fB\f BSCHED FX\f R fR
.ad
. RS 15n
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124 fixed priority scheduling class

125 . RE

127 .sp

128 . LP

129 See \fBpthreads\fR(5). The affected scheduling paraneter is the

130 \flsched_priority\fR menber of the \fBsched_param fR structure.

131 .sp

132 . LP

133 The \fBpt hread_get schedparam()\fR function retrieves the scheduling policy and
134 scheduling paraneters for the thread whose thread \fBID\fR is given by

135 \flthread\fR and stores those values in \flpolicy\fR and \flparamfR

136 respectively. The priority value returned from\fBpthread_getschedparam()\fR is
137 the val ue specified by the nost recent \fBpthread_setschedparan()\fR or

138 \fBpthread_create()\fR call affecting the target thread, and does not reflect
139 any tenporary adjustments to its priority as a result of any priority

140 inheritance or ceiling functions. The \fBpthread_setschedparan()\fR functl on
141 sets the scheduling policy and associated scheduling parameters for the thread
142 whose thread \fBID\fRis given by \flthread\fR to the policy and associ at ed
143 paraneters provided in \flpolicy\fR and \flparam fR, respectively.

144 . sp

145 . LP

146 1f the \fBpthread_setschedparam()\fR function fails, no scheduling paraneters
147 will be changed for the target thread.

148 . SH RETURN VALUES

150 . sp

149 . LP

150 If successful, the \fBpthread_getschedparan()\fR and

151 \fBpt hread_set schedparan()\fR functions return \fBO\fR Oherw se, an error
152 nunber is returned to indicate the error.

153 . SH ERRORS

156 .sp

154 . LP

155 The \prthread_getschedparan{) d \fBpthread_setschedparan()\fR functions
158 The \fBpt hread_get schedparan()\ d \fBpt hread_gset schedpar an()\ R unctions
156 will fail if:

157 .sp

158 .ne 2

159 .na

160 \fB\fBESRCH\ f R f R

161 . a

162 . RS 9n

163 The val ue specified by \flthread\fR does not refer to an existing thread.

164 . RE

166 .sp

167 .LP

168 The \fBpt hread_setschedparam()\fR function will fail if:

169 .sp

170 .ne 2

171 .na

172 \fB\f BEI N\VAL\fR f R

173 . ad

174 . RS 10n

175 The val ue specified by \flpolicy\fR or one of the scheduling parameters

176 associated with the scheduling policy \flpolicy\fR is invalid.

177 .RE

179 .sp

180 .ne 2

181 .na

182 \fB\f BEPERM f R f R

183 . ad

184 . RS 10n

185 The cal l er does not have the appropriate permission to set either the

186 scheduling paranmeters or the scheduling policy of the specified thread.

new usr/ src/ man/ man3c/ pt hr ead_get schedpar am 3c

187

189
193
190
191
192

194

. RE

. SH ATTRI BUTES

.sp
.LP
See \fBattributes\fR(5) for descriptions of the followi ng attributes:

.sp
.sp

195 . TS

196
197
198
199
200
201
202
203
204
205
206

208
213
209
210
211
212
213
214

box;

c| c

| .

ATTRI BUTE TYPE ATTRI BUTE VALUE

Tnterface Stability Conmi tted

MT- Level MT- Saf e

St andard
. TE

See \fBstandards\fR(5).

. SH SEE ALSO

.sp

.LP

\fBpthread_attr_init\fR(3C), \fBsched_getparamfR(30),

\fBsched_get _priority_max\fR(3C), \fBsched_get_priority_max\fR(30),
\fBsched_get _priority_mn\fR(3C), \fBsched_setparanm fR(30),

\ f Bsched_get schedul er\ f R(3C), \fBsched_setschedul er\fR(3C),
\fBattributes\fR(5), \fBpthreads\fR(5), \fBstandards\fR(5)
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1.\

2 .\" Sun Mcrosystens, Inc. gratefully acknow edges The Open Group for
3. permnission to reproduce portions of its copyrighted docunentation.
4 .\" Oiginal docunentation from The Open G oup can be obtained online at
5 .\" http://ww. opengroup. or g/ bookstore/.
6 .\"
7
8
9

.\" The Institute of Electrical and El ectronics Engineers and The Open
.\" Goup, have given us permssion to reprint portions of their
.\" docunentation.

10 .\"

11 .\" In the follow ng statenent, the phrase ‘‘this text’’ refers to portions
12 Q of the system docunentati on.

13 .\"

14 .\" Portions of this text are reprinted and reproduced in electronic form
15 .\" in the SunCS Reference Manual, from|EEE Std 1003.1, 2004 Edition,

16 .\" Standard for Information Technol ogy -- Portable Operating System

17 .\" Interface (PCSI X), The Open G oup Base Specifications |ssue 6,

18 .\" Copyright (C 2001- 2004 by the Institute of Electrical and El ect roni cs
19 .\" Engineers, Inc and The Open Group. In the event of any discrepancy
20 .\" between these versions and the ori ginal | EEE and The Open G oup

21 .\" Standard, the original |EEE and The Open G oup Standard is the referee
22 .\" docunent. The original Standard can be obtained online at

23 .\" http://ww. opengroup. org/ uni x/online.htm .

24 .\"

25 Q This notice shall appear on any product containing this material.

26 .\"

27 .\" The contents of this file are subject to the terms of the

28 .\" Common Devel opnent and Distribution License (the "License")

29 Q You may not use this file except in conpliance with the License.

30 .\"

31 .\" You can obtain a copy of the |license at usr/src/ OPENSOLARI S. LI CENSE
32 .\" or http://ww.opensol aris.org/os/licensing.

33 .\" See the License for the specific |anguage governing pernissions

34 .\" and limtations under the License.

35 .\"

36 .\" Wien distributing Covered Code, include this CDDL HEADER in each

37 .\" file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

38 .\" If applicable, add the follow ng below this CDDL HEADER, with the

39 .\" fields enclosed by brackets "[]" replaced with your own identifying
40 .\" information: Portions Copyright [yyyy] [name of copyright owner]

41 \"

42 \"

43 .\" Copyright 1991, 1992, 1994, The X Open Conpany Ltd.

\
.\" Copyright (c) 2001, The | EEE and The Open Group. Al Rights Reserved.
45 .\" Copyright (c) 2008, Sun Mcrosystens, Inc. Al Rights Reserved.
\

47 . TH PTHREAD RW.OCK_RDLOCK 3C "Mar 23, 2005"

48 . SH NAME

49 pthread rw ock_rdl ock, pthread_rw ock_tryrdlock \- lock or attenpt to |ock
50 read-wite | ock obj ect for readi ng

51 . SH SYNOPSI S

52 .LP

53 . nf

54 cc -nmt [ \fiflag\fR .. ] \fifile\fR ..
55 #include <pthread. h>

-lpthread [ \fllibrary\fR .. ]

57 \fBint\fR \fBpthread_rw ock_rdl ock\fR(\fBpthread_rw ock_t\fR \fl*rw ock\fR);

58 .fi

new usr/ src/ man/ man3c/ pt hread_rw ock_rdl ock. 3c

60 .LP

61 .nf

62 \fBint\fR \fBpthread_rw ock_tryrdl ock\fR(\fBpthread_rw ock_t\fR \fl*rw ock\fR);
63 .fi

65 . SH DESCRI PTI ON

66 .sp

66

.LP

The \fBpthread_rw ock_rdl ock()\fR function applies a read lock to the
read-write lock referenced by \flrwock\fR The calling thread acquires the
read lock if a witer does not hold the lock and there are no witers bl ocked
on the |ock.

.sp

LP

The calling thread does not acquire the lock if a witer holds the lock or if
witers of higher or equal priority are bl ocked on the |ock; otherw se, the
calling thread acquires the lock. If the read | ock is not acquired, the calling

thread bl ocks until it can acquire the |ock.

.Sp

.LP

A thread can hold nultiple concurrent read | ocks on \flrw ock\fR (that is,

successfully call the \fBpthread_rw ock_rdl ock()\fR function \fIn\fR tines). If
so, the thread nust perform matching unlocks (that is, it nmust call the

\ fBpt hread_rw ock_unl ock()\fR function \fIn\fR tines).

.sp

.LP

The maxi mum nunber of concurrent read | ocks that a thread can hold on one
read-write lock is currently set at 100,000, though this nunber could change in
a future release. There is no inposed limt on the nunber of different threads
that can apply a read |lock to one read-wite |ock.

.sp

.LP

The \fBpthread_rw ock_tryrdl ock()\fR function applies a read |lock |ike the
\fBpt hread_rw ock_rdl ock()\fR function, with the exception that the function
fails if the equivalent \fBpthread_rw ock_rdl ock()\fR call would have bl ocked
the calling thread. In no case will the \fBpthread_rw ock_tryrdl ock()\fR
function ever block. It always either acquires the lock or fails and returns
function ever bloc. It always either acquires the lock or fails and returns

i medi ately.

.sp

.LP

Results are undefined if any of these functions are called with an
uninitialized read-wite |ock.

.sp

.LP

If a signal is delivered to a thread waiting for a read-wite |ock for reading,
upon return fromthe signal handler the thread resunes waiting for the
read-write lock for reading as if it was not interrupted.

. SH RETURN VALUES

.sp

.LP

If successful, the \fBpthread_rw ock_rdl ock()\fR function returns \fBO\fR

G herwi se, an error nunber is returned to indicate the error.

.sp

.LP

The \fBpthread_rw ock_tryrdl ock()\fR function returns \fBO\fR if the lock for
reading on the read-wite | ock object referenced by \flrw ock\fR is acquired.
G herwi se an error nunber is returned to indicate the error.

. SH ERRORS

.sp

LP

The \ fBpthread_rw ock_rdl ock()\fR and \fBpthread_rw ock_tryrdl ock()\fR
functions will fail if:

- Sp

.ne 2
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121 .na

122 \fB\f BEAGAINNfR f R

123 . ad

124 . RS 10n

125 The read | ock coul d not be acquired because the maxi mum nunber of read | ocks by
126 the current thread for \flrw ock\fR has been exceeded

127 .RE

129 .sp

130 . LP

131 The \fBpthread_rw ock_rdl ock()\fR function will fail if:
132 .sp

133 .ne 2

134 .na

135 \f B\ f BEDEADLK\ f R f R

136 . ad

137 . RS 11n

138 The current thread already owns the read-wite lock for witing
139 . RE

141 .sp

142 . LP

143 The \fBpthread_rw ock_tryrdl ock()\fR function will fail if

144 .sp

145 .ne 2

146 .na

147 \fB\f BEBUSY\fR f R

148 . ad

149 . RS 9n

150 The read-wite | ock could not be acquired for reading because a witer holds
151 the lock or a witer with the appropriate priority was bl ocked on it
152 . RE

154 . SH ATTRI BUTES

158 .sp

155 . LP

156 See \fBattributes\fR(5) for descriptions of the followi ng attributes
157 .sp

159 .sp
160 . TS

161 box

162 c | ¢

1631 | | .

164 ATTRI BUTE TYPE ATTRI BUTE VALUE
165 _

166 Interface Stability St andar d
167

168 M- Level MT- Saf e

169 . TE

171 . SH SEE ALSO

176 .sp

172 . LP

173 \fBpthread_rw ock_i nit\fR(3C), \fBpthread_rw ock_wrl ock\fR(3C),

174 \fBpthread_rw ockattr_init\fR(3C), \fBpthread_rw ock_unl ock\fR(3C),
175 \fBattributes\fR(5), \fBstandards\fR(5)
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. TH PTHREAD_RWL.OCK_TI MEDWRLOCK 3C "Jan 30, 2004"

. SH NAME

pthread rw ock_timedw | ock, pthread_rw ock_reltinedwlock_np \- lock a
read-write lock for witing

. SH SYNCPSI S

LP

. nf

cc \fB-m\fR[ \fiflag\fR ..
#i ncl ude <pthread. h>
#include <tine.h>

] VElfile\fR.. [ \fllibrary\fR .. ]

\fBint\fR \fBpthread_rw ock_ti medw | ock

\fR(\fBpthread_rw ock_t *restrict\fR\flIr
\fBconst struct tinespec *restrict\fR

\ f
\flabs_timeout\fR);
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59

Cfi
.LP

nf

\f Bi nt\fR\prthread rwl ock_rel ti medw | ock_np\fR(\fBpthread_rw ock_t *restrict\f
\fBconst struct timespec *restrict\fR \flrel _tinmeout\fR);

i

. SH DESCRI PTI ON

.sp

LP
The \ f Bpt hread_rw ock_ti medw | ock()\fR function applies a wite lock to the
read-write lock referenced by \flrw ock\fR as in the
\ fBpt hread_rw ock_wrl ock\fR(3C) function. If the | ock cannot be acquired
wi thout waiting for other threads to unlock the lock, this wait will be
term nated when the specified ti meout expires. The ti meout expi res when the
absolute tinme specified by \flabs_tineout\fR passes, as neasured by the
\f BCLOCK_REALTIME\fR clock (that Ts, when the value of that clock equals or

exceeds \flabs_timeout\fR), or if the absolute time specified by
\flabs_tineout\fR has al ready been passed at the time of the call.
.sp

LP

The \ fBpt hread_rw ock_rel ti medw | ock_np()\fR function is identical to the

\ f Bpt hr ead_r wl ock tlnedwrlock()\fRfunctlon except that the tineout is
specified as a relative time interval. The tinmeout expires when the tine
interval specified by \flrel _timout\fR passes, as neasured by the

\ f BCLOCK_REALTI ME\fR clock, or if the time interval specified by

\flrel _timeout\fRis negat|ve at the tine of the call.

.sp

.LP

The resolution of the timeout is the resolution of the \fBCLOCK REALTI ME\ fR
clock. The \fBtinespec\fR data type is defined in the <\fBtine.h\fR> header.
Under no circunstances does either function fail with a timeout if the lock can
be acquired i nmediately. The validity of the \flabs_tineout\fR paraneter need

be acquired imediately. The validity of the a\flbs_tineout\fR paranmeter need
not be checked if the lock can be imediately acquired.

.sp

.LP

If a signal that causes a signal handler to be executed is delivered to a
thread bl ocked on a read- wite lock with a call to

\ fBpthread_rw ock_timedw | ock()\fR or \fBpthread_rw ock_reltimedw!ock_np()\fR
upon return fromthe signal handler the thread resumes waiting for the lock as

if it was not interrupted.

.sp

.LP

The calling thread can deadlock if at the tine the call is made it holds the
read-write lock. The results are undefined if this function is called with an
uninitialized read-wite |ock.

. SH RETURN VALUES

.sp

.LP

The \fBpt hread_rw ock_ti medw | ock()\fR and

\fBpthread_rw ock_reltimedw ! ock_np()\fR functions return O if the lock for
writing on the read-wite lock object referenced by \flrw ock\fR is acquired.
G herw se, an error nunmber is returned to indicate the error.

. SH ERRORS

.sp

.LP

The \fBpthread_rw ock_tinedw | ock()\fR and
\fBpthread_rw ock_relti medw | ock_np()\fR functions will fail if:

.sp

.ne 2

.na
\ f B\ f BETI MEDOUT\ f R\ f R
.ad

. RS 13n
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121 The | ock coul d not be acquired before the specified tinmeout expired.
122 . RE

124 .sp

125 . LP

126 The \fBpthread_rw ock_timedw | ock()\fR and
127 \fBpthread_rw ock_rel ti nedw | ock_np()\fR functions may fail if
128 .sp

129 .ne 2

130 .na

131 \f B\ f BEDEADLK\ f R f R

132 . ad

133 . RS 11n

134 The calling thread already hol ds the rw ock
135 . RE

137 .sp

138 .ne 2

139 .na

140 \fB\f BEI NVAL\f R f R

141 . ad

142 . RS 11n

143 The val ue specified by \flrw ock\fR does not refer to an initialized read-wite
144 1 ock object, or the tineout nanosecond value is |less than zero or greater than
145 or equal to 1,000 mllion.

146 . RE

148 . SH ATTRI BUTES

152 .sp

149 . LP

150 See \fBattributes\fR(5) for descriptions of the following attri butes:
151 .sp

153 .sp

154 . TS

155 box;

156 ¢ | ¢

157 1 | | .

158 ATTRI BUTE TYPE ATTRI BUTE VALUE
159

160 Tnterface Stability See bel ow.
161 _

162 M- Level MT- Saf e

163 . TE

165 .sp

166 .LP

167 The \fBpthread_rw ock_timedw | ock()\fR function is Standard. The
168 \fBpthread_rw ock_rel ti nedw | ock_np()\fR function is Stable.

169 . SH SEE ALSO

174 .sp
170 .LP

171 \fBpthread_rw ock_destroy\fR(3C), \fBpthread_rw ock_rdl ock\fR(3C),

172 \fBpthread_rw ock_ti medrdl ock\fR(3C), \fBpthread_rw ock_trywl ock\fR(3C),
173 \fBpt hread_rw ock_unl ock\ f R(3C), \fBpthread_rw ock_wr | ock\fR(3C),

174 \fBattributes\fR(5), \fBstandards\fR(5)
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46 .Dd "Dec 28, 2016"
47 .Dt SELECT 3C

49 . Sh NAME

50 . Nm sel ect ,

51 . Nm psel ect

52 .Nm FD_SET ,

53 .Nm FD_CLR ,

54 . Nm FD_I SSET ,

55 . Nm FD_ZERO

56 .Nd synchronous 1/0 nultiplexing
57 .Sh SYNOPSI S

58 .In sys/tine.h
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.Ft int

. Fo sel ect

.Fa "int nfds"

.Fa "fd_set *restrict readfds"

.Fa "fd_set *restrict witefds"

.Fa "fd_set *restrict errorfds"

.Fa "struct tineval *restrict tinmeout"
. Fc

.Ft int

. Fo psel ect

.Fa "int nfds"

.Fa "fd_set *restrict readfds"”

.Fa "fd_set *restrict witefds"

.Fa "fd_set *restrict errorfds"

.Fa "const struct tinmespec *restrict tinmeout”
.Fa "const sigset_t *restrict sigmask"
. Fc

.Ft void

.Fo FD SET

.Fa "int fd"

.Fa "fd_set *fdset"

. Fc

.Ft void

.Fo FD_CLR

.Fa "int fd"

.Fa "fd_set *fdset"

. Fc

LFt int

. Fo FD_I SSET

.Fa "int fd"

.Fa "fd_set *fd_set"

. Fc

.Ft void

. Fo FD_ZERO

.Fa "fd_set *fdset"

. Fc

. Sh DESCRI PTI ON

The

. Fn psel ect

function exam nes the file descriptor sets whose addresses

are passed in the

.Fa readfds ,

.Fa witefds ,

and

.Fa errorfds

paranmeters to see if some of their descriptors are ready for reading,
are ready for witing, or have an exceptional condition pending,
respectively.

. Pp

The

.Fn sel ect

function is equivalent to the
. Fn psel ect

function, except as follows:
.Bl -bullet

Lt

For the

.Fn sel ect

function, the timeout period is given in seconds and

m croseconds in an argument of type

.Vt struct tineval ,

whereas for the

. Fn psel ect

function the tineout period is given in seconds and nanoseconds
in an argunment of type

.Vt struct tinespec
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125
126
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
167
168
169
170
171
172
173
174
175
176
176
177

178 t

179
180
181
182
183
184
185
186
187
188

Lt

The

.Fn sel ect

function has no

. Fa sigmask

ar gunent .

It behaves as

. Fn psel ect

does when

. Fa si gmask

is anull pointer.
It

Upon successful conpletion, the

. Fn sel ect

function might nodify the object pointed to by the

.Fa Itineout

ar gunent .

. H

. Pp

The

.Fn sel ect

and

. Fn psel ect

functions support regular files, term nal and pseudo-term nal devices,
STREAMS- based files, FIFGs, pipes, and sockets.

The behavi or of

.Fn sel ect

and

. Fn psel ect

on file descriptors that refer to other types of file is unspecified.
. Pp

The

.Fa nfds

argunent specifies the range of file descriptors to be tested.
The first

.Fa nfds

descriptors are checked in each set; that is, the
descriptors fromzero through

.Dg Li nfds - 1

in the descriptor sets are exani ned.

. Pp

If the

. Fa readfds

.Fa readfs

argunent is not a null pointer, it points to an object of
type

.Vt fd_set

that on input specifies the file descriptors to be checked
for being ready to read, and on output indicates which file descriptors are
ready to read.

. Pp

If the

.Fa writefds

.Fa witefs

argunment is not a null pointer, it points to an object of

ype

.Vt fd_set

that on input specifies the file descriptors to be checked

for being ready to wite, and on output indicates which file descriptors are
ready to write.

. Pp

If the

.Fa errorfds

argument is not a null pointer, it points to an object of

type
.Vt fd_set
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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
251
252

that on input specifies the file descriptors to be checked

for error conditions pending, and on output indicates which file descriptors
have error conditions pending.

. Pp

Upon successful conpletion, the objects pointed to by the

. Fa readfds ,

.Fa writefds ,

.Fa readfs ,

.Fa witefs ,

and

.Fa errorfds

argunents are nodified to indicate which file descriptors are ready for reading,
ready for witing, or have an error condition pending, respectively, and return
the total nunber of ready descriptors in all the output sets.

For each file descriptor |less than

.Fa nfds ,

the corresponding bit will be set on successful conpletionif it was set on
input and the associated condition is true for that file descriptor.

. Pp

If none of the selected descriptors are ready for the requested operation, the
.Fn sel ect

or

. Fn psel ect

function blocks until at |east one of the

requested operations beconmes ready, until the tinmeout occurs, or until
interrupted by a signal.

The

. Fa tineout

paranmeter controls how | ong the

.Fn sel ect

or

. Fn psel ect

function takes before timng out.

If the

. Fa tinmeout

paraneter is not a null pointer, it specifies a nmaxi numinterval

to wait for the selection to conplete.

If the specified tinme interval expires wi thout any requested operation becom ng
ready, the function returns.

If the

. Fa tineout

paranmeter is a null pointer, then the call to

. Fn sel ect

or

. Fn psel ect

bl ocks indefinitely until at |east one descriptor neets the

specified criteria.

To effect a poll, the

. Fa tineout

paraneter should not be a null pointer, and should point to a zero-val ued
.Vt tinespec

structure.

. Pp

The use of a

. Fa tineout

does not affect any pending tiners set up by

.Xr alarm 2 ,

. Xr ualarm 3C ,

or

L Xr o osetitimer 2 .

. Fa signmask

is not a null pointer, then the

. Fn psel ect

function replaces the signal mask of the process by the set of signals pointed
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to by

. Fa sigmask

bef ore exam ning the descriptors, and restores the signal nask of
the process before returning.

P

- PP
A descriptor is considered ready for reading when a call to an input function
with
. Dv. O_NONBLOCK
cl ear would not block, whether or not the function would
transfer data successfully.
(The function might return data, an end-of-file indication, or an error other
than one indicating that it is blocked, and in each of these cases the
descriptor will be considered ready for reading.)

P

- PP

A descriptor is considered ready for witing when a call to an output function
with

. Dv. O_NONBLOCK

clear would not bl ock, whether or not the function would

transfer data successfully.

. Pp

If a socket has a pending error, it is considered to have an exceptional

condi ti on pendi ng.

O herwi se, what constitutes an exceptional condition is file type-specific.

For a file descriptor for use with a socket, it is protocol-specific except as
not ed bel ow.

For other file types, if the operation is nmeaningless for a particular file

type,

. Fn sel ect
or

. Fn psel ect

indicates that the descriptor is ready for read or wite operations and
indicates that the descriptor has no exceptional condition pending.

. Pp

If a descriptor refers to a socket, the inplied input function is the

. Xr recvmsg 3XNET

function with paraneters requesting normal and ancillary

data, such that the presence of either type causes the socket to be marked as
readabl e.

The presence of out-of-band data is checked if the socket option

. Dv SO_OCBI NLI NE

has been enabl ed, as out-of-band data is enqueued with

nornal data.

If the socket is currently listening, then it is marked as readable if an

i ncom ng connection request has been received, and a call to the accept function
conpl etes without bl ocking.

- Pp
If a descriptor refers to a socket, the inplied output function is the
. Xr sendmsg 3XNET
function supplying an anbunt of normal data equal to the
current value of the
. Dv SO_SNDLOWAT
option for the socket.
If a non-blocking call to the connect function has been made for a socket, and
the connection attenpt has either succeeded or failed | eaving a pending error,
the socket is marked as witable.
. Pp
A socket is considered to have an exceptional condition pending if a receive
operation with
. Dv. O_NONBLOCK
clear for the open file description and with the
MSG_00B

. Dv
flag set would return out-of-band data w thout bl ocking.
(It is protocol -specific whether the
. Dv MSG_0OO0B

flag woul d be used to read out-of-band data.)

A socket will also be considered to have an exceptional condition pending if an
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out-of -band data mark is present in the receive queue.

. Pp
A file descriptor for a socket that is listening for connections will indicate
that it is ready for reading, when connections are avail able.

A file descriptor for a socket that is connecting asynchronously will indicate
that it is ready for witing, when a connection has been established.

. Pp
Sel ecting true for reading on a socket descriptor upon which a
. Xr listen 3XNET

call has been perforned indicates that a subsequent

. Xr accept 3XNET

call on that descriptor will not bl ock.

. Pp

If the

. Fa tineout

argunment is not a null pointer, it points to an object of type
.Vt struct tineval

that specifies a maxi muminterval to wait for the

sel ection to conplete.

If the

.Fa tineout

argument points to an object of type

.Vt struct tineval

whose nenbers are 0,

.Fn sel ect

does not bl ock.

If the

. Fa tineout

argunent is a null pointer,

. Fn sel ect

bl ocks until an event causes one of the nmasks to be returned with a valid
(non-zero) val ue.

If the tine limt expires before any event occurs that woul d cause one of the
masks to be set to a non-zero val ue,

. Fn sel ect

conpl etes successfully and returns O.

. Pp

If the

. Fa readfds ,

.Fa readfs ,

.Fa witefds ,

and

.Fa errorfds

argunments are all null pointers and the

. Fa tineout

argunent is not a null pointer,

. Fn sel ect

or

. Fn psel ect

bl ocks for the time specified, or until interrupted by a
si gnal .

If the

.Fa readfds ,

.Fa writefds ,

and

.Fa errorfds

argunments are all null pointers and the

. Fa tineout

argunent is a null pointer,

. Fn sel ect

bl ocks until interrupted by a signal.

. Pp
File descriptors associated with regular files always select true for ready to
read, ready to wite, and error conditions.

. Pp
On failure, the objects pointed to by the
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384
385
386
387
388
389
390
391
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
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449

.Fa readfds ,

.Fa witefds ,

and

.Fa errorfds

argunents are not nodified.

If the timeout interval expires w thout the specified condition being true for
any of the specified file descriptors, the objects pointed to by the
.Fa readfds ,

.Fa witefds ,

and

.Fa errorfds

argunents have all bits set to O.

. Pp

Fil e descriptor masks of type

.Vt fd_set

can be initialized and tested with the macros
.Fn FD _CLR ,

.Fn FD_| SSET ,

.Fn FD_SET ,

and

. Fn FD_ZERO .

.Bl -tag -width indent

.1t Fn FD_CLR "fd" "&fdset"

Clears the bit for the file descriptor
.Fa fd

inthe file descriptor set

.Fa fdset .

.1t Fn FD_| SSET "fd" "&fdset"

Returns a non-zero value if the bit for the file descriptor
.Fa fd

is set in

the file descriptor set pointed to by
.Fa fdset ,

and 0 ot herwi se.

.1t Fn FD_SET "fd" "&fdset"

Sets the bit for the file descriptor
.Fa fd

inthe file descriptor set

. Fa fdset

.1t Fn FD_ZERO " &f dset"

Initializes the file descriptor set \flfdset\fR to have zero bits for all file
descriptors.

. H

. Pp
The Pghavior of these macros is undefined if the

. Fa

argument is less than O or greater than or equal to

. Dv FD_SETSI ZE ,

or if

.Fa fd

is not avalid file descriptor, or if any of the argunents are expressions
with side effects.

. Sh RETURN VALUES

On successful conpl etion,

.Fn sel ect
and
. Fn psel ect

return the total

nunber of bits set in the bit masks.
O herwi se,

.Sy 1

is returned and

.Dv errno

is set to indicate the error.

. Pp

The
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450 .Fn FD CLR

451 . Fn FD_SET ,

452 and

453 . Fn FD_ZERO ,

454 macros return no val ue.

455 The

456 . Fn FD_I SSET

457 macro returns a non-zero value if the bit for the file

458 descri ptor

459 . Fa fd

460 is set in the file descriptor set pointed to by

461 . Fa fdset

462 and

463 .Sy 0

464 ot herwi se.

465 . Sh ERRORS

466 The

467 . Fn sel ect

468 and

469 . Fn psel ect

470 functions will fail if:

471 . Bl -tag -wi dth indent

472 .1t Er EBADF

473 One or nore of the file descriptor sets specified a file descriptor that is not
474 a valid open file descriptor.

475 .1t Er EINTR

476 The function was interrupted before any of the selected events occurred and
477 before the tineout interval expired.

478 . Pp

479 | f

480 .Dv SA RESTART

481 has been set for the interrupting signal, it is inplenmentation-dependent whether
482 . Fn sel ect

483 restarts or returns with

484 . Dv EINTR

485 .1t Er ElINVAL

486 An invalid tineout interval was specified.

487 .1t Er EI NVAL

488 The

489 . Fa nfds

490 argunent is less than O or greater than

491 . Dv FD_SETSI ZE .

492 .1t Er EINVAL

493 One of the specified file descriptors refers to a STREAMor nultiplexer that is
494 linked (directly or indirectly) downstreamfroma nultipl exer.
495 .1t Er EINVAL

496 A conponent of the pointed-to time limt is outside the acceptabl e range:
497 .Dv t_sec

498 nust be between 0 and 1078, inclusive.

499 .Dv t_usec

500 nust be greater than or equal to O, and | ess than 1076.

501 . El

502 . Sh USAGE

503 The

504 . Xr poll 2

505 function is preferred over this function.

506 . Pp

507 The use of a timeout does not affect any pending tiners set up by
508 . Xr alarm2 ,

509 . Xr ualarm 3C ,

510 or

511 . Xr setitimer 2 .

512 . Pp

513 On successful conpletion, the object pointed to by the

514 . Fa tineout

515 argunment may be nodified.
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516

. Sh

517 .Sy

518 .

519 .Sy

520 .
521 .
522 .
523 .
524 .
525 .
526 .
527 .
528 .
529 .
530 .
531 .

| NTERFACE STABI LI TY
St andar d

Ml Level

MT- Saf e

SEE ALSO

alarm 2 ,

fentl 2,

poll 2,

read 2 ,
setitinmer 2 ,
wite 2,

ual arm 3C ,
accept 3SOCKET ,
li sten 3SOCKET ,
attributes 5 ,
standards 5
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"\" te
.\" Copyright (c) 2007, Sun Mcrosystenms, Inc. All Rights Reserved.

.\" The contents of this file are subject to the terns of the Conmon 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 CT_DEV_TWMPL_SET_ASET 3CONTRACT "Aug 9, 2007"

. SH NAME

ct_dev_tnpl _set_aset, ct_dev_tnpl _get_aset, ct_dev_tnpl_set_m nor,

ct_dev_tnpl _get_minor, ct_dev_tnpl_set_noneg, ct_dev_tnpl_clear_noneg,
ct_dev_tnpl _get _noneg \- device contract tenplate functions

. SH SYNOPSI S

.LP

. nf

cc [ \fliflag\fR&\|.\|. ] \fifile\fR&\]|.\|. \fB-D_LARGEFI LE64_SOURCE\fR \fB -
#i ncl ude <libcontract. h>

#i ncl ude <sys/contract/device. h>

int ct_dev_tnpl_set_aset(int fd, uint_t aset);
i

.LP
. nf
\fBint\fR \fBct_dev_tnpl_get_aset\fR(\fBint\fR\fIfd\fR \fBuint_t *\fR flasetp\
i

.LP
. nf
\fBint\fR \fBct_dev_tnpl _set_mnor\fR(\fBint\fR\fIfd\fR, \fBchar *\fR flm nor\f
i

.LP
. nf
\fBint\fR \fBct_dev_tnpl _get_minor\fR(\fBint\fR\fIfd\fR, \fBchar *\fR flbuf\fR
i

.LP
. nf
\fBint\fR \fBct_dev_tnpl_set_noneg\fR(\fBint\fR\fIfd\fR);
fi

.LP
. nf
\fBint\fR \fBct_dev_tnpl _clear_noneg\fR(\fBint\fR\fIfd\fR);
i

.LP
. nf
\fBint\fR \fBct_dev_tnpl _get_noneg\fR(\fBint\fR\fIfd\fR \fBuint_t *\fR flnoneg
i

. SH PARAMETERS

.sp
.ne 2

. na
\fB\flaset\fRfR

.ad

.RS 11n

a bitset of one or nore of device states
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. RE

.sp
.ne 2

.na
\fB\flasetp\fRfR

.ad

.RS 11n

a pointer to a variable into which the current A-set is to be returned
. RE

.sp
.ne 2

.nha
\fB\flbuf\fRfR

.ad

.RS 11n

a buffer into which the ninor path is to be returned
.RE

.sp
.ne 2

.nha
\fB\flbuflenp\fRfR

.ad

. RS 11n

a pointer to variable of type \fBsize_t\fR in which the size of the buffer
\flbuf\fRis passed in. If the buffer is too small the size of the buffer
needed for a successful call is passed back to the caller.

.RE

.sp
.ne 2

.na
\fB\fIfA\fRfR

.ad

.RS 11n

a file descriptor froman open of the device contract tenplate file in the
contract filesystem (ctfs)

. RE

.sp
.ne 2

. na
\fB\fImnor\fRfR
.ad

.RS 11n

the \fBdevfs\fR path (the \fB/devices\fR path wi thout the "\fB/devices\fR'
prefix) of a minor which is to be the subject of a contract

.RE

.sp

.ne 2

.na

\fB\flnonegp\fRfR

.ad

.RS 11n

a pointer to a \fluint_t\fR variable for receiving the current setting of the

"nonnegotiable" termin the tenplate

117 . RE

119
121
120
121
122

. SH DESCRI PTI ON

.sp

.LP

These functions read and wite device contract ternms and operate on device
contract tenplate file descriptors obtained fromthe \fBcontract\fR(4)
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123 filesystem (ctfs).

124 .sp

125 . LP

126 The \fBct _dev_t npl set_aset()\fR and \fBct_dev_t npl _get_aset()\fR functions
127 write and read the "acceptable states" set (or A-set for short). This is the
128 set of device states guaranteed by the contract. Any departure fromthese
129 states will result in the breaking of the contract and a delivery of a critical
130 contract event to the contract holder. The A-set value is a bitset of one or
131 nore of the follow ng device states: \fBCT_DEV_EV_ONLINE\fR,

132 \fBCT_DEV_EV_DEGRADED\ f R, and \fBCT_DEV_EV_OFFLI NE\fR.

133 sp

134

135 The \fBct_dev_tnpl _set_minor()\fR and \fBct_dev_tnpl _get_minor()\fR functions
136 write and read the mi nor term (the device resource that is to be the subject of
137 the contract.) The value is a \fBdevfs\fR path to a device mi nor node (m nus
138 the "\fB/devices\fR' prefix). For the \fBct_dev_tnpl_get_minor()\fR function, a
139 buffer at least \fBPATH MAX\fR in size nust be passed in. If the buffer is
140 smaller than \fBPATH MAX\fR, then the minimum size of the buffer required

141 (\fBPATH_ MAX\fR) for this function is passed back to the caller via the

142 \flbufl enp\fR argunent.

143 .sp

144 | LP

145 The \fBct_dev_tnpl _set_noneg()\fR and \fBct _dev_t npl _get_noneg()\fR functions
146 wite and read the nonnegotiable term If this termis set, synchronous

147 negotiation events are automatically NACKed on behal f of the contract hol der.
148 For \fBct_dev trrpl _get_noneg()\fR the variable pointed to by \flnonegp\fRis
149 set to 1 if the "noneg”™ termis set or to 0 otherwise. The

150 \f Bct dev _tnpl _clear_noneg()\fR termclears the nonnegotiable termfroma

151 tenpl ai

152 . SH RETURN VALUES

155 . sp

153 .LP

154 Upon successful conpletion, these functions return 0. Ctherwi se, they return a
155 non-zero error val ue.

156 . SH ERRORS

160 . sp

157 . LP

158 The \fBct_dev_tnpl _set_aset()\fR function will fail if:

159 .sp

160 .ne 2

161 .na

162 \fB\f BEI NVAL\fR fR

163 . ad

164 . RS 10n

165 A tenplate file descriptor or A-set is invalid

166 . RE

168 .sp

169 .LP

170 The \fBct_dev_tnpl _set_minor()\fR function will fail if:

171 .sp

172 .ne 2

173 .na

174 \fB\f BEI N\VAL\f R f R

175 . ad

176 . RS 10n

177 One or nore argunents is invalid.

178 . RE

180 . sp

181 .ne 2

182 .na

183 \fB\fBENXIOfRfR

184 . ad

185 . RS 10n

186 The minor nanmed by minor path does not exist.
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187
189

. RE
.sp

190 . LP

191
192
193
194
195
196
197
198

The \fBct_dev_tnpl _set_noneg()\fR function will fail if:

.sp
.ne 2

. na
\fB\f BEPERM f R f R

.ad

. RS 9n

A process |lacks sufficient privilege to NACK a device state change.

199 . RE

201
202
203
204
205
206
207
208
209
210
211

sp

The \ f Bct dev _tnpl _get _aset()\fR and \fBct_dev_tnpl _get_mnor()\fR functions
will fail if

- Sp

.ne 2

.na
\fB\f BEI N\VAL\ f R f R

.ad

. RS 10n

One or nore argunents is invalid.

212 . RE

214
215

.sp
.ne 2

216 .na

217
218
219
220

\ f B\ f BENCENT\ f R f R

.ad

. RS 10n

The requested termis not set.

221 . RE

223
224
225
226
227

.sp
.LP

The \fBct _dev_t npl _get_noneg()\fR function will fail if:
.sp

.ne 2

228 .na

229
230
231
232

\f B\ f BEI NVAL\ f R f R

.ad

. RS 10n

One or nore argunents is invalid.

233 .RE

235

.sp

236 .LP

237
238
239

The \fBct_dev_tnpl _get_mnor()\fR function will fail if:

.sp
.ne 2

240 .na

241
245

242 .

243
244

\ f B\ f BEOVERFLON f R\ f R

\f B\ f BEOVEFLON f R f R

ad

.RS 12n

The supplied buffer is too small.

245 . RE

247
252
248
249
250

. SH ATTRI BUTES

.sp
.LP
See \fBattributes\fR(5) for descriptions of the followi ng attributes:

.sp
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252 .sp

253 . TS

254 box;

255 ¢c | ¢

256 1 | | .

257 ATTRI BUTE TYPE ATTRI BUTE VALUE
258 _

259 Interface Stability Conmi tted
260

261 MI-Level Saf e

262 . TE

264 . SH SEE ALSO

270 .sp

265 . LP

266 \fBlibcontract\fR(3LIB), \fBcontract\fR(4), \fBdevices\fR(4),
267 \fBattributes\fR(5), \fBlfconpile\fR(5)
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"\" te
.\" Copyright 1989 AT&T
Portions Copyright (c) 1996, Sun Mcrosystens, Inc. Al Rights Reserved.
. 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:
.\" Wen distributing Covered Code, include this CDDL HEADER in each file and In
. TH FORM_CURSOR 3CURSES "Dec 31, 1996"
. SH NAME
formcursor, pos_formcursor \- position forns w ndow cursor
10 . SH SYNOPSI S
11 . LP

A\
\"

O©CO~NOUDWNE

. nf
13 \fBcc\fR [ \fiflag\fR .. ] \fifile\fR .. \fB-IformfR\fB -lcurses \fR[ \fllibr
14 #include <form h>

16 \fBint\fR \fBpos_form cursor\fR(\fBFORM *\fR fIform fR);
fi

19 . SH DESCRI PTI ON

20 .sp

20 . LP

21 \fBpos_formcursor()\fR noves the form wi ndow cursor to the |ocation required
22 by the formdriver to resune form processing. This may be needed after the
23 application calls a \fBcurses\fR library 1/0O routine.

24 . SH RETURN VALUES

26 .sp

25 . LP

26 \fBpos_formcursor()\fR returns one of the follow ng:

27 .sp

28 .ne 2

. ha
30 \fBE_OK\fR

. al

32 . RS 18n

33 The function returned successfully.

35 Thefunction returned successfully.
.RE

36 .sp
37 .ne 2

.na
39 \ f BE_SYSTEM ERROR\ f R
40 . ad
41 . RS 18n
42 Systemerror.

. RE

45 .sp
46 .ne 2

.na

48 \ f BE_BAD_ARGUMENT\ f R

49 . ad

50 . RS 18n

51 An argunent is incorrect.
.RE

54 .sp
55 .ne 2
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56 .na

57 \fBE_NOT_POSTED\ f R

58 . ad

59 . RS 18n

60 The formis not posted.
. RE

63 . SH ATTRI BUTES

66 .sp

64 . LP

65 See \fBattributes\fR(5) for descriptions of the following attributes:
66 .sp

68 .sp

69 . TS

70 box;

71c | c

72 1 .

73 ATTRI BUTE TYPE ATTRI BUTE VALUE

75 M- Level Unsaf e
. TE

78 .SH SEE ALSO
82 .sp
79 . LP
80 \fBcurses\fR(3CURSES), \fBforns\fR(3CURSES), \fBattributes\fR(5)
81 . SH NOTES
.sp
82 .LP
83 The header \fB<form h>\fR automatically includes the headers \fB<eti.h>fR and
84 \fB<curses.h>\fR &
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"\" te
.\" Copyright 1989 AT&T

.\" Portions Copyright (c) 1996, Sun Mcrosystens, Inc. Al Rights Reserved.

.\" The contents of this file are subject to the terns of the Conmon 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 FORM FI ELD_BUFFER 3CURSES "Dec 31, 1996"

. SH NAME

formfield buffer, set field buffer, field_ buffer, set_field_status,
field_status, set_max_field \- set and get forms field attributes

. SH SYNOPSI S

.LP

. nf
\fBcc\fR[ \fliflag\fR .. ] \fifile\fR .. \fB-IformfR\fB -lcurses \fR[ \fllibr
#i ncl ude <form h>

\fBint\fR \fBset_field_buffer\fR\\fBFIELD *\fRflfield\fR \fBint\fR\flbuf\fR
fi

.LP
. nf
\fBchar *\fR fBfield_buffer\fR(\fBFIELD *\fR flfield\fR \fBint\fR\flbuf\fR);
fi

.LP
. nf
\fBint\fR\fBset_field_status\fR(\fBFIELD *\fRfIfieldfR \fBint\fR \flstatus\f
i

.LP

. nf
\fBint\fR\fBfield_status\fR(\fBFIELD *\fRflfiel d\fR);
fi

.LP

. nf
\fBint\fR \fBset_max_fiel difR\\fBFI ELD *\fRflfield\fR \fBint\fR\flmax\fR);
Cfi

. SH DESCRI PTI ON
.sp

.LP

\fBset_field_buffer()\fR sets buffer \flbuf\fR of \fifield\fRto \flvalue\fR

Buffer 0 stores the displayed contents of the field. Buffers other than 0 are

application specific and not used by the \fBfornms\fR |ibrary routines.

\fBfield_buffer()\fR returns the value of \flfield\fR buffer \flbuf\fR

.sp

.LP

Every field has an associated status flag that is set whenever the contents of

field buffer 0 changes. \fBset_field_status()\fR sets the status flag of
IfieldifRto \flstatus\fR \fBfield_status()\fR returns the status of

IfieldfR

d()\fR sets a maximumgrowth on a dynanmic field, or if
fR turns of f any maxi mum grow h.
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. SH RETURN VALUES

.sp

. LP

\fBfield_buffer()\fR returns \fINULL\fR on error.

.sp

.LP

\fBfield_status()\fR returns \fBTRUE\fR or \fBFALSE\fR

.sp

.LP
\fBset _field_buffer

(
return one of the follow ng:

The function returned successfully.
Thefunction returned successfully.
.RE

.sp
.ne 2

. na

\ f BE_SYSTEM ERROR\ f R
.ad

. RS 18n

System error

. RE

.sp
.ne 2

.na
\ f BE_BAD_ARGUMENT\ f R

.ad

. RS 18n

An argurent is incorrect.
.RE

. SH ATTRI BUTES

.sp
.LP

J\fR, \fBset_field_status()\fR and \fBset_max_field()\fR
Il

See \fBattributes\fR(5) for descriptions of the follow ng attributes:

.sp

.sp
. TS

box;

c| c

.

ATTRI BUTE TYPE ATTRI BUTE VALUE

MI- Level Unsaf e
.TE

. SH SEE ALSO

.sp
. LP

\ f Bcur ses\ f R(C3CURSES), \fBforns\fR(3CURSES), \fBattributes\fR(5)

. SH NOTES

.sp

.LP

The header \fB<form h>\fR automatically includes the headers
\ fB<curses. h>\fR &

\fB<eti.h>fR and
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\" te
.\" Copyright 1989 AT&T

Portions Copyright (c) 1996, Sun Mcrosystens, Inc. Al Rights Reserved.

. 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:
.\" Wen distributing Covered Code, include this CDDL HEADER in each file and In
. TH FORM FI ELD_NEW 3CURSES "Dec 31, 1996"

. SH NAME

formfield_new, new field, dup_field, link field, free_field \- create and
destroy forms fields

. SH SYNOPSI S

.LP

A\
\"

. nf
\fBcc\fR[ \fliflag\fR .. ] \fifile\fR .. \fB-IformfR\fB -lcurses \fR[ \fllibr
#i ncl ude <form h>

\fBFIELD *\fR fBnew fiel d\fRO\fBint\fTR\fIr\fR \fBint\fR\flc\fR \fBint\fR\flI
Cfi

.LP

. nf
\fBFI ELD *\f R fBdup_fiel d\fR\\fBFI ELD *\fR flfield\fR \fBint\fR\flfromfR \fB
Cfi

.LP

. nf
\fBFIELD *\fR fBlink_field\fR(\fBFIELD *\fRflfield\fR \fBint\fR\flfromfR \f
fi

.LP
. nf
\fBint\fR\fBfree_fieldifR\\fBFIELD *\fRfIfield\fR);
fi

. SH DESCRI PTI ON

.sp

. LP

\fBnew field()\fR creates a new field with \fIr\fRrows and \flc\fR col ums,
starting at \flIfrowmfR \flfcol\fR in the subwi ndow of a form \flnrowfR is
the nunber of off-screen rows and \flnbuf\fR is the nunmber of additional

wor ki ng buffers. This routine returns a pointer to the new field.

.sp

. LP

\fBdup_field()\fR duplicates \flfield\fR at the specified location. Al field
attributes are duplicated, including the current contents of the field buffers.
.sp

.LP

\fBlink_field()\fR al so duplicates \flfield\fR at the specified |ocation.
However, unlike \fBdup_field()\fR, the new field shares the field buffers with
the original field. After creation, the attributes of the new field can be
changed wi thout affecting the original field.

.sp

. LP

\fBfree_field()\fR frees the storage allocated for \flfield\fR

. SH RETURN VALUES

.sp

.LP

Routines that return pointers return \fINULL\fR on error. \fBfree_field()\fR
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returns one of the follow ng:

.sp
.ne 2

.na
\fBE_OK\fR

.ad

. RS 18n

The function returned successfully.
Thefunction returned successfully.

. RE

.sp
.ne 2

.na
\ f BE_CONNECTED\ f R

.ad

. RS 18n

The field is already connected to a form
.RE

.sp
.ne 2

. ha
\ f BE_SYSTEM ERRCR\ f R

. al
. RS 18n
System error.
.RE

.sp
.ne 2

.na
\ f BE_BAD_ARGUMENT\ f R

.ad

. RS 18n

An argunent is incorrect.
.RE

. 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
MT- Level Unsaf e

. TE

. SH SEE ALSO

.sp

. LP

\ f Bcur ses\ f R(C3CURSES), \fBforns\fR(3CURSES), \fBattributes\fR(5)
. SH NOTES

.sp

.LP

The header \fB<form h>\fR automatically includes the headers
\ fB<curses. h>\fR &

\fB<eti.h>fR and



new usr/src/ man/ man3el f/ el f 32_checksum 3el f 1

R R R R

1998 Fri Jan 11 21:14:03 2019

new usr/src/ man/ man3el f/ el f 32_checksum 3el f

10067 M scel | aneous nan page typos

Revi ewed by: Robert Mistacchi <rm@oyent.conm>

Revi ewed by: Andy Fi ddaman <andy@nmmi osce. or g>

Revi ewed by: Vol ker A. Brandt <vab@b-c. de>

IR R R R R R R RS R R R S SRS RS E R E R EE R R R REREREEREEEEEEE]
1'\" te
2 .\" Copyright 1989 AT&T Copyright (c) 2001, Sun Mcrosystems, Inc. Al R ghts
3 .\" The contents of this file are subject to the ternms of the Common Devel opnent
4 .\" You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE or http:
5 .\" Wen distributing Covered Code, include this CDDL HEADER in each file and in
6 . TH ELF32_CHECKSUM 3ELF "Jul 11, 2001"

7

8

9

. SH NAME
el f32_checksum el f64_checksum\- return checksum of elf inmage
. SH SYNOPSI S
10 . LP
11 . nf
12 cc [ \fiflag\fR ... ] \fifile\fR ... \fB-lelf\fR[ \fllibrary\fR ... ]

13 #include <libelf.h>
15 \fBlong\fR \fBel f 32_checksumM fR(\fBEI f *\fR flel f\fR);
i

18 .LP
. nf

20 \fBlong\fR \fBel f64_checksum fR(\fBEIf *\fR flel f\fR);
i

23 . SH DESCRI PTI ON

24 .sp

24 . LP

25 The \fBel f32_checksun()\fR function retur
26 sections of the inage identified by \flel
27 the \fB\ & dynamic\fR tag \fBDT_CHECKSUM f
28 shared objects.

29 .sp

30 .LP

31 Selected sections of the inage are used to cal cul ate the checksumin order that
32 Sel ected sections of the inage are used to cal cluate the checksumin order that
32 its value is not affected by utilities such as \fBstrip\fR(1).

33 .sp

34 . LP

35 For the 64\(mbit class, replace 32 with 64 as appropriate.

36 . SH ATTRI BUTES

38 .sp

ns a sinple checksum of sel ected
f\fR The value is typically used as
R, recorded in dynam c executabl es and

.LP
38 See \fBattributes\fR(5) for descriptions of the following attributes:
39 .sp

41 .sp
42 . TS

43 box;

44 c | ¢

451 | | .

46 ATTRI BUTE TYPE ATTRI BUTE VALUE

48 Tnterface Stability Stabl e
50 M- Level MT- Saf e

.TE
53 . SH SEE ALSO

56 .sp
54 .LP

new usr/src/ man/ man3el f/ el f 32_checksum 3el f

55 \fBel f\fR(3ELF), \fBelf_version\fR(3ELF),
56 \fBattributes\fR(5)

\ f Bgel f\f R(3ELF),

\fBlibel f\fR(3LIB),
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"\" te

.\" Copyright (c) 1998 Sun Mcrosystens, Inc. Al Rights Reserved.

.\" The contents of this file are subject to the terns of the Conmon 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 GETRPCBYNAME 3NSL "Feb 20, 1998"
. SH NAME

getrpcbynanme, getrpcbynane_r, getrpcbynunber, getrpcbynunber_r, getrpcent,
getrpcent_r, setrpcent, endrpcent \- get RPC entry

. SH SYNOPSI S

.LP

. nf
\fBcc\fR [ \flflag\fR ...
#i ncl ude <rpc/rpcent. h>

] \flfile\fR ... \fB-InsI\fR[ \fllibrary\fR ... ]

\fBstruct rpcent *\fR\ fBgetrpcbyname\fR(\fBconst char *\fR flnane\fR);
fi

.LP

. nf

\fBstruct rpcent *\fR fBgetrpcbyname_r\fR(\fBconst char *\fR flnane\fR, \fBstruc
\fBchar *\fR flbuffer\fR \fBint\fR\flbuflen\fR);

Cfi
.LP
. nf
\fBstruct rpcent *\fR\ fBgetrpcbynunber\fR(\fBconst int\fR \flnunber\fR);
i

.LP

. nf

\fBstruct rpcent *\fR\fBgetrpcbynunber_r\fR(\fBconst int\fR \flnunber\fR \fBstr
\fBchar *\fR flbuffer\fR \fBint\fR \flbuflen\fR);

i

.LP

. nf

\fBstruct rpcent *\fR fBgetrpcent\fR(\fBvoid\fR);
i

.LP

. nf

\fBstruct rpcent *\fR\fBgetrpcent_r\fR(\fBstruct rpcent *\fR flresult\fR \fBcha
\fBint\fR \flbuflen\fR);

i

.LP

. nf
\fBvoid\f R \ fBsetrpcent\fR(\fBconst int\fR \flstayopen\fR);
fi

.LP
. nf
\fBvoi d\fR \ fBendrpcent\fR(\fBvoi d\fR);
i

new usr/ src/ man/ man3nsl / get r pcbynane. 3nsl

. SH DESCRI PTI ON

.sp
.LP

These functions are used to obtain entries for RPC (Renpte Procedure Call)

services. An entry may cone fromany of the sources for \fBrpc\fR specified in
the \fB/etc/nsswitch.conf\fR file (see \fBnsswi tch.conf\fR(4)).

.sp

. LP

\ f Bget r pcbynanme()\fR searches for an entry with the RPC service nanme specified
by the paranmeter \flname\fR

.sp

LP

\fBgetrpcbynunber()\fR searches for an entry with the RPC program nunber

\ f I nunber\

- SPp

LP

The functions \fBsetrpcent()\fR \fBgetrpcent()\fR and \fBendrpcent()\fR are
used to enunmerate RPC entries fromthe database.

.sp

LP

\stetrpcent()\fR sets (or resets) the enuneration to the beginning of the set
of RPC entries. This function should be called before the first call to
\fBgetrpcent()\fR Calls to \fBgetrpcbyname()\fR and \fBgetrpcbynunber()\fR

| eave the enuneration position in an indeterm nate state. If the
\flstayopen\fR flag is non-zero, the system nay keep all ocated resources such
as open file descriptors until a subsequent call to \fBendrpcent()\fR

.sp

LP

Successive calls to \fBgetrpcent()\fR return either successive entries or

\f BNULL, \fR i ndicating the end of the enuneration.

- Sp

LP

\fBendrpcent()\fR nmay be called to indicate that the caller expects to do no
further RPC entry retrieval operations; the systemmay then deallocate
resources it was using. It is still allowed, but possibly less efficient, for
the process to call nore RPC entry retrieval functions after calling

\ fBendrpcent ()\fR

.SS "Reentrant Interfaces"

.sp

.LP

The functions \fBgetrpcbyname()\fR, \fBgetrpcbynunber()\fR, and
\fBgetrpcent()\fR use static storage that is re-used in each call,
routines unsafe for use in nmultithreaded applications.

.sp

.LP

The functions \fBge trpcbynama_r()\fR, \ f Bget r pcbynunber _r()\fR and
\fBgetrpcent _r()\fR provide reentrant interfaces for these operations.

.sp

. LP

Each reentrant interface perforns the sane operation as its non-reentrant
counterpart, naned by renoving the ‘\fB_r\fR ' suffix. The reentrant
interfaces, however, use buffers supplied by the caller to store returned
results, and are safe for use in both single-threaded and nultithreaded

appl i cations.

.sp

.LP

Each reentrant interface takes the sanme paraneters as its non-reentrant
counterpart, as well as the follow ng additional parameters. The paraneter
\flresul t\fR nust be a pointer to a \fBstruct rpcent\fR structure allocated by
the caller. On successful conpletion, the function returns the RPC entry in
this structure. The paraneter \flbuffer\fR nust be a pointer to a buffer
supplied by the caller. This buffer is used as storage space for the RPC entry
data. Al of the pointers within the returned \fBstruct rpcent\fR \flresult\fR
point to data stored within this buffer (see \fBRETURN VALUES\fR). The buffer
must be | arge enough to hold all of the data associated with the RPC entry. The
paraneter \flbuflen\fR should give the size in bytes of the buffer indicated by

meki ng these
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123
124
125
126
127
128
129
130
131
132
133
134
135
136
139
137
138
139
140
141
142
143
144
145
146

147 }
148 .
149 .

151 .

152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
176
173
174
178
175
176
177
178
179
184
180
181
182
183
184

\flbuffer\fR

.sp

LP

For enumeration in multithreaded applications, the position within the
enureration is a process-w de property shared by all threads. \fBsetrpcent()\fR
may be used in a nmultithreaded application but resets the enuneration position
for all threads. |If multiple threads interleave calls to \fBgetrpcent_r()\fR
the threads will enunerate disjoint subsets of the RPC entry database.

.sp

.LP

Li ke their non-reentrant counterparts, \fBgetrpcbynane_r()\fR and

\ f Bget r pcbynunber _r()\fR | eave the enuneration position in an indetermnate
state.

. SH RETURN VALUES

.sp

. LP

RPC entries are represented by the \fBstruct rpcent\fR structure defined in
\fB<r pc/rpcent. h>\f R

| n +2

. nf

struct rpcent {
char *r_nane;
char **r_ali ases;
int r_nunber;

/* name of this rpc service
/* zero-termnated list of alternate nanes */
/* rpc program nunber */

The functions \ f Bgetr
\ f Bget r pcbynumber (\|)
a \fBstruct rpcent\fR
otherwi se they return
.sp

.LP

The functions \fBgetrpcent()\fR and \fBgetrpcent_r()\fR each return a pointer
to a \fBstruct rpcent\fR if they successfully enumerate an entry; otherw se
they return \fBNULL,\fR i ndicating the end of the enuneration.

.sp

.LP

The functions \fBgetrpcbyname()\fR, \fBgetrpcbynunmber()\fR, and
\fBgetrpcent ()\fR 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

Wen the pointer returned by the reentrant functions \fBgetrpcbyname_r()\fR,

\ f Bget r pcbynunber _r()\fR, and \fBgetrpcent_r()\fR is non-NULL, it is always
equal to the \flresult\fR pointer that was supplied by the caller.

. SH ERRORS

.sp

.LP

The reentrant functions \fBgetrpcbynane_r()\fR \fBgetrpcbynunmber_r(\|)\fR and
The reentrant functions \fBgetrpcynane_r()\fR \fBgetrpcbynunmber_r(\|)\fR and
\fBgetrpcent _r()\fRwill return \fBNULL\fR and set \fBerrno\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.

. SH FI LES

.sp

. LP

\fBletc/rpc\fR

.sp

. LP

\fB/ etc/nsswitch.conf\fR

pcbynanme()\fR, \fBgetrpcbynanme_r(\|)\fR

\fR, and \fBgetrpcbynunber_r()\fR each return a pointer to
R if they successfully |locate the requested entry;

\f BNULL.\fR
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185
191
186
187
188

190
191
192
193
194
195
196
197
198
199
200

202
209
203
204
205
206
214
207
208
209
210

. SH ATTRI BUTES

.sp

.LP

See \fBattributes\fR(5) for descriptions of the follow ng attributes:

.sp

.sp

. TS
box;
c| c
(N

ATTRI BUTE TYPE ATTRI BUTE VALUE

MT- Level T{

See "Reentrant Interfaces"”
T}

. TE

in \fBDESCRI PTION\ f R

. SH SEE ALSO

.sp

.LP
\fBrpcinfo\fR(1M,
\fBattributes\fR(5)
. SH WARNI NGS

.sp

.LP

The reentrant interfaces \fBgetrpcbyname_r()\fR, \fBgetrpcbynunber_r()\fR and
\fBgetrpcent _r()\fR are included in this release on an uncommitted basis only,
and are subject to change or renpval in future mnor rel eases.

\fBrpc\fR(3NSL), \fBnsswitch.conf\fR(4), \fBrpc\fR(4),

211 . SH NOTES

220
212
213
214
215
216
217
218
219
220

.sp
.LP

When conpiling multithreaded applications, see \fBIntro\fR(3), \flNotes On
Ml tithreaded Applications\fR for information about the use of the

\f B_REENTRANT\ f R f| ag.

.sp

.LP

Use of the enuneration interfaces \fBgetrpcent()\fR and \fBgetrpcent_r()\fRis
di scouraged; enuneration nay not be supported for all database sources. The
semanti cs of enuneration are discussed further in \fBnsswi tch.conf\fR(4).
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1.\

2 .\" Sun Mcrosystens, Inc. gratefully acknow edges The Open Group for

3 .\" permission to reproduce portions of its copyrighted docunentation.

4 .\" Oiginal docunentation from The Open G oup can be obtained online at
5 .\" http://ww. opengroup. or g/ bookstore/.

6 .\"

7 .\" The Institute of Electrical and El ectroni cs Engi neers and The Open

8 .\" Goup, have given us permission to reprint portions of their

9 .\" docunentation.

10 .\"

11 .\" In the follow ng statenent, the phrase ‘‘this text’’ refers to portions
12 Q of the system docunentati on.

13 .\"

14 .\" Portions of this text are reprinted and reproduced in electronic form
15 .\" in the SunCS Reference Manual, from|EEE Std 1003.1, 2004 Edition,

16 .\" Standard for Information Technol ogy -- Portable Operating System

17 .\" Interface (PCSI X), The Open G oup Base Specifications |ssue 6,

18 .\" Copyright (C) 2001-2004 by the Institute of Electrical and El ectronics
19 .\" Engineers, Inc and The Open Group. In the event of any discrepancy
20 .\" between these versions and the original |EEE and The Qpen G oup

21 .\" Standard, the original |EEE and The Open G oup Standard is the referee
22 .\" docunent. The original Standard can be obtained online at

23 .\" http://ww. opengroup. org/ uni x/online.htm .

24 .\"

25 Q This notice shall appear on any product containing this material.

26 .\"

27 .\" The contents of this file are subject to the terms of the

28 .\" Common Devel opnent and Distribution License (the "License").

29 Q You may not use this file except in conpliance with the License.

30 .\"

31 .\" You can obtain a copy of the |license at usr/src/ OPENSOLARI S. LI CENSE
32 .\" or http://ww.opensol aris.org/os/licensing.

33 .\" See the License for the specific |anguage governing pernissions

34 .\" and limtations under the License.

35 .\"

36 .\" Wien distributing Covered Code, include this CDDL HEADER in each

37 .\" file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

38 .\" If applicable, add the follow ng below this CDDL HEADER, with the

39 .\" fields enclosed by brackets "[]" replaced with your own identifying
40 .\" information: Portions Copyright [yyyy] [name of copyright owner]

41 .\"

42 \"

43 .\" Portions Copyright 1989 AT&T

44 .\" Copyright 1994, The X/ Open Conpany Ltd. All Rights Reserved.

45 Q Portions Copyright (c) 1998, Sun Mcrosystens, Inc. Al Rights Reserved.
46 . \"

47 . TH T_SNDUDATA 3NSL "May 7, 1998"

48 . SH NAME

49 t_sndudata \- send a data unit
50 . SH SYNOPSI S

51 .LP

52 .nf

53 #include <xti.h>

58 \fBint\fR \fBt_sndudata\fR(\fBint\fR\flIfd\fR \fBconst struct t_unitdata *\fRf

new usr/ src/ man/ man3nsl /t _sndudat a. 3nsl

59

61
62

Cfi

. SH DESCRI PTI ON

.sp

.LP

This routine is part of the \fBXTI\fR interfaces which evolved fromthe
\fBTLI\fR interfaces. \fBXTI\fR represents the future evolution of these
interfaces. However, \fBTLI\fR interfaces are supported for conpatibility. Wen
using a \fBTLI\fR routine that has the sanme nane as an \fBXTI\fR routine, the
\fBtiuser.h\fR header file nmust be used. Refer to the \fBTLI\fR

\ f BCOWPATI BI LI T\ f R section for a description of differences between the two
interfaces.

.sp

.LP

This function is used in connectionl ess-node to send a data unit to another
transport user. The argunent \flfd\fR identifies the |ocal transport endpoint
through which data will be sent, and \flunitdata\fR points to a

\fBt _unitdata\fR structure containing the foll ow ng nmenbers:

.sp

Lin +2

. nf

struct netbuf addr;

struct netbuf opt;

s%.ruct net buf udat a;

fi

.in -2

.sp

.LP

In \flunitdata\fR \fladdr\fR specifies the protocol address of the destination
user, \flopt\fR identifies options that the user wants associated with this
request, and \fludata\fR specifies the user data to be sent. The user may
choose not to specify what protocol options are associated with the transfer by
setting the \fllen\fR field of \flopt\fR to zero. In this case, the provider
uses the option values currently set for the communications endpoint.

.sp

.LP

If the \fllen\fR field of \fludata\fR is zero, and sending of zero octets is
not supported by the underlying transport service, the \fBt_sndudata()\fR wi ||l
return -1 with \fBt_errno\fR set to \fBTBADDATA\ fR

.sp

.LP

By default, \fBt_sndudata()\fR operates in synchronous node and may wait if
flow control restrictions prevent the data from being accepted by the | ocal
transport provider at the time the call is made. However, if \fBO NONBLOCK\fR
\fBis\fR\fBset\fR \fBby\fR \fBneans\fR \fBof\fR \fBt_open\fR(3NSL) or
\fBfcntI\fR(2), \fBt_sndudata()\fR will execute in asynchronous node and will
fail under such conditions. The process can arrange to be notified of the
clearance of a flow control restriction by neans of either \fBt_| ook\fR(3NSL)
or the EMinterface.

.sp

.LP

If the anpunt of data specified in \fludata\fR exceeds the TSDU size as
returned in the \fltsdulfR field of the \flinfo\fR argunent of
\fBt_open\fR(3NSL) or \fBt_getinfo\fR(3NSL), a \fBTBADDATA\fR error w |l be
generated. If \fBt_sndudata()\fR is called before the destination user has
activated its transport endpoint (see \fBt_bind\fR(3NSL)), the data unit may be
di scar ded.

.sp

.LP

If it is not possible for the transport provider to i mediately detect the
condi tions that cause the errors \fBTBADADDR f R and \fBTBADOPT\fR, these
conditions that cause the errors \fBTBADDADDR fR and \fBTBADOPT\f R, these
errors Wil alternatively be returned by \flt_rcvuderr.\fR Therefore, an
application nust be prepared to receive these errors in both of these ways.

.sp
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.LP

If the call is interrupted, \fBt_sndudata()\fR will return \fBEINTRfR and the
datagramw || not be sent.

. SH RETURN VALUES

.sp

.LP

Upon successful conpletion, a value of \fBO\fRis returned. Oherwse, a
value of -1 is returned and \fBt_errno\fRis set to indicate an error.

. SH VALI D STATES

.sp

. LP

\fBT_IDLE\fR

. SH ERRORS

.sp

.LP

On failure, \fBt_errno\fRis set to one of the follow ng:

.sp

.ne 2

.na
\ f B\ f BTBADADDR\ f R\ f R

.ad

.RS 15n

The specified protocol address was in an incorrect format or contained illegal
i nformation.

.RE

.sp
.ne 2

.na
\f B\ f BTBADDATA\f R f R

.ad

. RS 15n

Illegal ampunt of data. A single send was attenpted specifying a TSDU greater
than that specified in the \flinfo\fR argument, or a send of a zero byte TSDU
is not supported by the provider.

. RE

.sp
.ne 2

.na
\fB\f BTBADF\ f R\ f R

.ad

.RS 15n

The specified file descriptor does not refer to a transport endpoint.
.RE

.sp
.ne 2

. na

\fB\f BTBADOPT\f R f R

.ad

. RS 15n

The specified options were in an incorrect format or contained illegal
i nformation.

174 .RE

176
177
178
179
180
181
182
183
184

.sp
.ne 2

.na
\fB\f BTFLONfR fR

.ad

. RS 15n

\ f BO_NONBLOCK\ f R was set, but the flow control mechani smprevented the
transport provider fromaccepting any data at this tinme.

. RE
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186
187
188
189
190
191
192

.sp
.ne 2

. na

\fB\f BTLOOK\fR f R

.ad

.RS 15n

An asynchronous event has occurred on this transport endpoint.

193 . RE

195
196
197
198
199
200
201

.sp
.ne 2

. na
\ f B\ f BTNOTSUPPORT\ f R\ f R

.ad

. RS 15n

This function is not supported by the underlying transport provider.

202 .RE

204
205
206
207
208
209
210
211

.sp
.ne 2

.na
\f B\ f BTOUTSTATE\ f R f R

.ad

. RS 15n

The conmuni cati ons endpoint referenced by \fIfd\fRis not in one of the states
in which a call to this function is valid.

212 . RE

214
215
216
217
218
219
220
221
222
223

225
226
227
228
229
230
231

.sp
.ne 2

. ha
\fB\f BTPROTO f R f R

. al
.RS 15n

This error indicates that a communication probl em has been detected between XTI
and the transport provider for which there is no other suitable XTI error
\fB(t_errno)\fR

.RE

.sp
.ne 2

.na
\fB\f BTSYSERR\ f R f R

.ad

. RS 15n

A systemerror has occurred during execution of this function.

232 .RE

234
239
235
236
237
238
239
245
240
241
242
243
244
245
246
247
254
248

.SH TLI COWPATI BI LI TY

.sp

.LP

The \fBXTI\fR and \fBTLI\fR interface definitions have cormon nanes but use
different header files. This, and other senmantic differences between the two
interfaces are described in the subsections bel ow.

.SS "Interface Header"

.sp

.LP

The \fBXTI\fR interfaces use the header file, \fBxti.h.\fR\fBTLI\fR interfaces
shoul d \fInot\fR use this header. They shoul d use the header:

. br

Lin 42

#i ncl ude <tiuser.h>

.in -2

.SS "Error Description Val ues”

.sp

.LP
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249 The \fBt_errno\fR val ues that can be set by the \fBXTI\fR interface and cannot
250 be set by the \fBTLI\fR interface are:

251 . br

252 .in +2

253 \f BTPROTO\ f R

254 .in -2

255 . br

256 .in +2

257 \ f BTBADADDR\ f R

258 .in -2

259 . br

260 .in +2

261 \ f BTBADOPT\ f R

262 .in -2

263 . br

264 .in +2

265 \ f BTLOOK\ f R

266 .in -2

267 . br

268 .in +2

269 \ f BTOQUTSTATE\f R

270 .in -2

271 . SS "Notes"

279 .sp

272 . LP

273 Whenever this function fails with \fBt_error\fR set to \fBTFLON\fR
274 \ f BO_NONBLOCK\ f R nust have been set.

275 .SS "Option Buffers”

284 .sp

276 . LP

277 The format of the options in an \fBopt\fR buffer is dictated by the transport
278 provider. Unlike the \fBXTI\fR interface, the \fBTLI\fR interface does not fix
279 the buffer format.

280 . SH ATTRI BUTES

290 .sp

281 . LP

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

285 .sp
286 . TS

287 box;

288 c | ¢

289 1 | I .

290 ATTRI BUTE TYPE ATTRI BUTE VALUE
291

292 Mr Level Saf e

293 . TE

295 . SH SEE ALSO
306 .sp

296 .
297 \
298 \
299 \

Bt _getinfo\fR(3NSL), \fBt_|ook\fR(3NSL), \fBt_open\fR(3NSL),

LP
fBfecntI\fR(2), \fBt_alloc\fR(3NSL), \fBt_bind\fR(3NSL), \fBt_error\fR(3NSL),
f
fBt_rcvudata\f R(3NSL), \fBt_rcvuderr\fR(3NSL), \fBattributes\fR(5)
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1.\

2 .\" Sun Mcrosystens, Inc. gratefully acknow edges The Open Group for
3. permnission to reproduce portions of its copyrighted docunentation.
4 .\" Oiginal docunentation from The Open G oup can be obtained online at
5 .\" http://ww. opengroup. or g/ bookstore/.
6 .

7
8
9

The Institute of Electrical and El ectronics Engi neers and The Open
G oup, have given us permission to reprint portions of their
docunent ati on.

\
\
10 .\
11 .\" In the follow ng statenent, the phrase ‘‘this text’’ refers to portions
12 Q of the system docunentati on.
13 .\"
14 .\" Portions of this text are reprinted and reproduced in electronic form
15 .\" in the SunCS Reference Manual, from|EEE Std 1003.1, 2004 Edition,
16 .\" Standard for Information Technology -- Portable Operating System
17 .\" Interface (PCSI X), The Open G oup Base Specifications |ssue 6,
18 .\" Copyright (C 2001- 2004 by the Institute of Electrical and El ect roni cs
19 .\" Engineers, Inc and The Open Group. In the event of any discrepancy
20 .\" between these versions and the ori ginal | EEE and The Open G oup
21 .\" Standard, the original |EEE and The Open G oup Standard is the referee
22 .\" docunent. The original Standard can be obtained online at
23 .\" http://ww. opengroup. org/ uni x/online.htm .
24 .\"
25 Q This notice shall appear on any product containing this material.
26 .\"
27 .\" The contents of this file are subject to the terms of the
28 .\" Common Devel opnent and Distribution License (the "License")
29 Q You may not use this file except in conpliance with the License.
30 .\"
31 .\" You can obtain a copy of the |license at usr/src/ OPENSOLARI S. LI CENSE
32 .\" or http://ww.opensol aris.org/os/licensing.
33 .\" See the License for the specific |anguage governing pernissions
34 .\" and limtations under the License.
35 .\"
36 .\" Wien distributing Covered Code, include this CDDL HEADER in each
37 .\" file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
38 .\" If applicable, add the follow ng below this CDDL HEADER, with the
39 .\" fields enclosed by brackets "[]" replaced with your own identifying
40 .\" information: Portions Copyright [yyyy] [name of copyright owner]
41 \"
42 \"
43 .\" Portions Copyright 1989 AT&T
44 .\" Copyright 1994, The X/ Open Conpany Ltd. All Rights Reserved.
45 Q Portions Copyright (c) 1998, Sun Mcrosystens, Inc. Al Rights Reserved.
46 .
47 . TH T_SNDVUDATA 3NSL "Aug 23, 2001"
48 . SH NAME

49 t_sndvudata \- send a data unit fromone or more nonconti guous buffers
50 . SH SYNOPSI S
51 .LP

. nf
53 #include <xti.h>

58 \fBint\fR \fBt_sndvudata\fR(\fBint\fR\fIfd\fR \fBstruct t_unitdata *\fR flunit
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121
122
123

\fBunsigned int\fR \fliovcount\fR);
fi
. SH DESCRI PTI ON
.sp
.LP

This function is used in connectionless node to send a data unit to another
transport user. The argunent \flfd\fR identifies the |ocal transport endpoint
through which data will be sent, \fliovcount\fR contains the nunber of
non-contiguous \fludata\fR buffers and is limted to an inplenmentation-defined

value given by \fBT_IO/_MAX\fR which is at least 16, and \flunitdata\fR
points to a \fBt_unitdata\fR structure containing the fol | owi ng nmenbers:
.sp

Lin 42

. nf

struct netbuf addr;
struct netbuf opt;

struct netbuf udata;

Cfi

.in -2

.sp

.LP

If the limt on \fliovcount\fR is exceeded, the function fails with
\ f BTBADDATA\ f R.

.sp

.LP

In \fBunitdata\fR, \fladdr\fR specifies the protocol address of the
destination user, and \flopt\fR identifies options that the user wants
associated with this request. The \fludata\fR field is not used. The user nay

choose not to specify what protocol options are associated with the transfer by
setting the \fllen\fR field of \flopt\fRto zero. |In this case, the provider
may use default options.

.sp

.LP

The data to be sent is identified by \fliov\fRfB[O]J\fR fI\fR through \fliov
[iovcount-1]\fRfB\& \fR

.sp

.LP

Note that the limt on the total nunber of bytes available in all buffers
passed:

.sp

Lin +2

. nf
\fliov(0).iov_len + . + iov(iovcount-1).iov_|len \fR
fi

.in -2

.sp

.LP

may be constrained by inplenmentation limts. |If no other constraint applies, it
will be limted by \fBINT_MMX\fR In practice, the availability of nenory to an
application is likely to inpose a lower linmt on the ambunt of data that can be

sent or received using scatter/gather functions.
.sp

.LP

By default, \fBt_sndvudata()\fR operates in synchronous node and may wait if
flow control restrictions prevent the data from being accepted by the |ocal
transport provider at the tinme the call is made. However, if \fBO_NONBLOCK\fR
is set by means of \fBt_open\fR(3NSL) or \fBfcntI\fR(2), \fBt_sndvudata()\fR
executes in asynchronous node and will fail under such conditions. The process

can arrange to be notified of the clearance of a flow control restriction by
neans of either \fBt_look\fR(3NSL) or the EMinterface.

.sp

.LP

If the anount of data specified in \fliovV\fRfBO\fRfI\fR through \fliov
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124
125
126
127
128
129
130
131
132
133
134
134
135
136
137
139
138
139
140
141
144
142
143
144
148
145
146
147
148
149
150
151
152
153
154

[iovcount-1]\fR exceeds the TSDU size as returned in the \fltsdu\fR field of
the \flinfol\fR argunent of \fBt_open\fR(3NSL) or \fBt_getinfolfR(3NSL), or is
zero and sending of zero octets is not supported by the underlying transport
service, a \fBTBADDATA\fR error is generated. |f \fBt_sndvudata()\fRis
called before the destination user has activated its transport endpoint (see
\fBt _bind\fR(3NSL)\|), the data unit may be di scarded.

.sp

.LP

If it is not possible for the transport provider to i nmediately detect the
conditions that cause the errors \fBTBADADDR\ f R and \f BTBADOPT\fR, these

condi tions that cause the errors \fBTBADDADDR\ f R and \f BTBADOPT\fR, these
errors will alternatively be returned by \fBt_rcvuderr\fR(3NSL). An
application nmust therefore be prepared to receive these errors in both of these

ways.
. SH RETURN VALUES

.sp

.LP

Upon successful conpletion, a value of \fBO\fR is returned. Ctherw se, a value
of -1 is returned and \fBt_errno\fRis set to indicate an error.

. SH VALI D STATES

.sp

.LP
\fBT_IDLE\fR
. SH ERRORS
.sp

.LP

On failure,
.sp

.ne 2

\fBt _errno\fR is set to one of the follow ng:

.na
\ f B\ f BTBADADDR\ f R f R

.ad

. RS 15n

The specified protocol address was in an incorrect format or contained illegal
i nformation.

155 . RE

157
158
159
160
161
162
163
164

165 .
166 .

167
168
169
170
171
172

173 .
174 .

175
176

.sp
.ne 2

.na
\ f B\ f BTBADDATA\ f R f R
.ad

.RS 15n

111 egal ambunt of data.
.RS +4

.el o

A single send was attenpted specifying a TSDU greater than that specified in
the \flinfo\fR argunent, or a send of a zero byte TSDU is not supported by the
provi der.

RE

RS +4

. o
\fliovcount\fR is greater than \fBT_IO/_MAX \fR

177 .RE

178

180
181
182
183
184
185

.RE

.sp
.ne 2

.na
\fB\f BTBADF\ f R f R
.ad

. RS 15n
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186
187

189
190
191
192
193
194
195
196

The specified file descriptor does not refer to a transport endpoint.
. RE

.sp
.ne 2

.na
\fB\f BTBADOPT\f R f R

.ad

.RS 15n

The specified options were in an incorrect
i nformation.

format or contained illegal

197 . RE

199
200
201
202
203
204
205
206
207

209
210
211
212
213
214
215

.sp
.ne 2

.na
\fB\f BTFLONfR fR

.ad

. RS 15n

\f BO_NONBLOCK\ f R \ fBi \fR was set, but the flow control mechani smprevented the
transport provider fromaccepting any data at this tine.

. RE

.sp
.ne 2

.na
\fB\f BTLOOK\ f R f R

.ad

.RS 15n

An asynchronous event has occurred on this transport endpoint.

216 . RE

218
219
220
221
222
223
224

.sp
.ne 2

. ha
\ f B\ f BTNOTSUPPORT\ f R\ f R

. al
. RS 15n
This function is not supported by the underlying transport provider.

225 . RE

227
228
229
230
231
232
233
234

.sp
.ne 2

.na
\ fB\f BTOQUTSTATE\f R f R

.ad

.RS 15n

The communi cations endpoint referenced by \fIfdifRis not in one of the states
in which a call to this function is valid.

235 . RE

237
238
239
240
241
242
243
244
245
246

248
249
250
251

.sp
.ne 2

.na
\fB\f BTPROTO f R f R

.ad

. RS 15n

This error indicates that a communi cation probl em has been detected between XTI
and the transport provider for which there is no other suitable XTI error
\fB(t_errno)\fR

. RE

.sp
.ne 2

. ha
\fB\f BTSYSERR f R\ f R
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252
253
254

.ad
. RS 15n
A systemerror has occurred during execution of this function.

255 . RE

257
262
258
259
260
261
267
262
263
264

266
267
268
269
270
271
272
273

.SH TLI COWPATI BI LI TY
.sp

.LP

In the \fBTLI\fR interface definition, no counterpart of this routine was
defi ned.

. 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

M Level Saf e

274 . TE

276
283
277
278
279
280

. SH SEE ALSO
.sp

LP

fBfecntI\fR(2), \fBt_alloc\fR(3NSL), \fBt_open\fR(3NSL),

fBt _rcvudatal fR(3NSL), \fBt_rcvvudata\fR(3NSL) \fBt_rcvuderr\fR(3NSL),
f Bt fR(3

\
\
\ “sndudat a\f R(3NSL), \fBattributes\fR(5)
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"\" te
\" Copyright (c) 2009, Sun Mcrosystens, Inc. Al R ghts Reserved.

.\" The contents of this file are subject to the terns of the Conmon 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 GETAUTHATTR 3SECDB "Aug 13, 2018"

. SH NAME

getauthattr, getauthnam free_authattr,
\- get authorization entry

. SH SYNOPSI S

.LP

. nf

cc [ \fiflag\fR .. ] \fifile\fR ..
#i ncl ude <auth_attr. h>

#i ncl ude <secdb. h>

\fBauthattr_t *\fR fBgetauthattr\fR(\fBvoi d\fR);
i

setauthattr, endauthattr, chkauthattr

-lsecdb -Isocket ~-Insl [ \fllibrary\fR ..

.LP

. nf
\fBauthattr_t *\fR fBgetauthnam fR(\fBconst char *\fRflnane\fR);
i

.LP

. nf
\fBvoid\fR \fBfree_authattr\fR(\fBauthattr_t *\fRflauth\fR);
fi

.LP
. nf
\fBvoi d\fR \fBsetauthattr\fR(\fBvoid\fR);
fi

.LP
. nf
\fBvoi d\fR \ fBendaut hattr\f R(\fBvoi d\fR);
fi

.LP

. nf

\fBint\fR \fBchkaut hattr\fR(\fBconst char *\fR\flauthname\fR, \fBconst char *\fR
fi

SH DESCRI PTI ON

The \fBgetauthattr()\fR and \fBgetaut hnan()\fR functi ons each return an
\fBauth_attr\fR(4) entry. Entries can conme fromany of the sources specified in
the \fBnsswitch.conf\fR(4) file.

.sp

.LP

The \fBgetauthattr()\fR function enunerates \fBauth_attr\fR entries. The

\ f Bget aut hnan{)\fR functi on searches for an \fBauth_attr\fR entry with a given
aut hori zation nane \flnanme\fR Successive calls to these functions return
either successive \fBauth_attr\fR entries or \fINULL\fR

.sp

.LP

The internal representation of an \fBauth_attr\fR entry is an \fBauthattr_t\fR

new usr/src/ man/ man3secdb/ get aut hattr. 3secdb

Th internal representation of an \fBauth_attr\fR entry is an \fBauthattr_t\fR
structure defined in <\fBauth_attr.h\fR> 'thth fol Il owi ng nenbers:

.sp

.in +2

. nf

char *nane; /* name of the authorization */

char *resl, /* reserved for future use */

char *res2; /* reserved for future use */

char *short_desc; /* short description */

char *| ong_desc; /* long description */

kva_t *attr; /* array of key-value pair attributes */
i

.in -2

.sp

. LP

The \fBsetauthattr()\fR function "rew nds" to the beginning of the enuneration
of \fBauth_attr\fR entries. Calls to \fBgetauthnan()\fR can |eave the
enunmeration in an indeterm nate state. Therefore, \fBsetauthattr()\fR should be
called before the first call to \fBgetauthattr()\fR

.sp

.LP

The \fBendauthattr()\fR function may be called to indicate that \fBauth_attr\fR
processing is conplete; the systemmay then close any open \fBauth_attr\fR

file, deallocate storage, and so forth

.sp

LP

The \fBchkauthattr()\fR function verifies whether or not a user has a given

aut horization. It first reads the \fBAUTHS GRANTED\fR key in the
\fBletc/security/policy.conf\fR file and returns 1 if it finds a match for the
gi ven authorization. If \chhkauthattr()\fR does not find a match and the
\flusername\fR i s the nane of the "console user", defined as the owner of
\fB/dev/console\fR it first reads the \fBCCNSO_E USER fR key in
\fB/etc/security/policy.conf\fR and returns 1 if the given authorization is in
any of the profiles specified in the \fBCONSOLE USER fR keyword, then reads the
\ f BPROFS_GRANTED\ f R key in \fB/etc/security/policy.conf\fR and returns 1 if the
given authorization is in any profiles specified with the \fBPROFS_GRANTED\ f R
keyword. If a match is not found fromthe default authorizations and default
profiles, \fBchkauthattr()\fR reads the \fBuser_attr\fR(4) database. If it does
not find a match in \fBuser_attr\fR, it reads the \fBprof_attr\fR(4) database,
using the list of profiles assigned to the user, and checks if any of the
profiles assigned to the user has the given authorization. The
\fBchkaut hattr()\fR function returns 0 if it does not find a match in any of
the three sources or if the user does not exist.
.sp
.LP
A user is considered to have been assigned an authorization if either of the
following are true:
.RS +4
. TP
.iet \(bu

el o
The aut horization nane matches exactly any authorization assigned in the
\fBuser_attr\fR or \fBprof_attr\fR databases (authorization names are
case-sensitive).

RE

.RS +4
TP
.iet \(bu
el o
The authorization name suffix is not the key word \fBgrant\fR and the
aut hori zati on nane matches any authorization up to the asterisk (*) character
assigned in the \fBuser_attr\fR or \fBprof_attr\fR databases.
. RE
.sp
. LP
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124
125
126

128

The exanples in the following table illustrate the conditions under which a
user is assigned an authorization.
- Sp

.sp

129 . TS

130
131
132
133
134
135
136
137
138

box;
c|l c| c
c

c | | c .
\fB/etc/security/policy.conf\fR or I's user
\ f BAut hori zati on nane\fR \fBuser_attr\fR or \fBprof_attr\fR entry

solaris.printer. postscript
sol aris. printer.postscript
sol aris.printer.grant

solaris.printer. post scri pt Yes
~ solaris. prlnter Yes
solaris.printer. No

139 . TE

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

.sp
.LP

The \fBfree_authattr()\fR function rel eases nenory all ocated by the

\ f Bget aut hnam()\f R and \fBgetauthattr()\fR functions.

. SH RETURN VALUES

.LP

The \fBgetauthattr()\fR function returns a pointer to an \fBauthattr_t\fRif
it successfully enunerates an entry; otherwse it returns \fINULL\fR

i ndicating the end of the enuneration.

sp

P
The \ fBget aut hnan{)\fR function returns a pointer to an \fBauthattr
successfully locates the requested entry; otherwise it returns \fIN L\fR.
- Sp

.LP

The \fBchkauthattr()\fR function returns 1 if the user is authorized and O if
the user does not exist or is not authorized.

. SH USAGE

.LP

The \fBgetauthattr()\fR and \fBgetauthnam )\fR functions both allocate nenory
for the pointers they return. This nmenory shoul d be deal |l ocated with the
\fBfree_authattr()\fR call.

.sp

. LP

Individual attributes in the \fBattr\fR structure can be referred to by calling
the \fBkva_nmat ch\ f RC3SECDB) function.

. SH WARNI NGS

.LP

Because the list of legal keys is likely to expand,
i gnore unknown key-value pairs w thout error.

. SH FI LES

.ne 2

code nust be witten to

173 .na

174
175
176
177

\fB\fB/etc/nssw tch.conf\fTRfR

.ad

. RS 29n

configuration file lookup information for the name service swtch

178 .RE

180
181

.sp
.ne 2

182 .na

183
184
185
186

\fB\fB/etc/user_attr\fRfR
.ad

. RS 29n

extended user attributes

187 . RE

.sp
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190

.ne 2

191 .na

192
193
194
195

\fB\fB/etc/security/auth_attr\fRfR
.ad

. RS 29n

aut hori zation attributes

196 . RE

198
199

.sp
.ne 2

200 .na

201
202
203
204

\fB\fB/etc/security/policy.conf\fRfR

. al
.RS 29n
policy definitions

205 . RE

207
208
209
210
211
212
213

.sp
.ne 2

.na
\fB\fB/etc/security/prof _attr\fRfR
.ad

. RS 29n

profile infornmation

214 .RE

216
217
218
219

221
222
223
224
225
226
227
228

. SH ATTRI BUTES

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

.sp
. TS
box;
c| c
(N

ATTRI BUTE TYPE ATTRI BUTE VALUE

M- Level MT- Saf e

229 . TE

231
232
233
234
235
236

. SH SEE ALSO

P
Bget execattr\fR(3SECDB), \fBgetprofattr\fR(3SECDB), \fBgetuserattr\fR(3SECDB),
Bkva_rratch\fR(3SEODB) \fBauth_attr\fR( 4, \anssvvltch.conf\fR(4),
Bpol i cy. conf\fR(4), \prrof_attr\fR(4), \fBuser_attr\fR(4),
B:

.L
f
f
f \f

fBattributes\fR(5), \fBrbac\fR(5)

—— e —
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"\" te
.\" Copyright (C) 2005, Sun M crosystens, Inc.

.\" Al Rights Reserved

.\" Copyright (c) 2014, Joyent, Inc.

.\" Copyright 1989 AT&T All Rights Reserved

\" 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
. TH CONNECT 3SOCKET "Nov 25, 2014"

. SH NAME

connect \- initiate a connection on a socket

. SH SYNOPSI S

.LP

. nf

\fBcc\fR[ \flflag\fR ...
#i ncl ude <sys/types. h>

#i ncl ude <sys/socket.h>

] \fifile\fR ... \fB-lsocket\fR\fB -Insl \fR[ \fllib

\;Bint\fR\chonnect\fR(\fBint\fR\fIs\fR, \fBconst struct sockaddr *\fR\flname\
i

. SH DESCRI PTI ON

.LP

The paranmeter \fls\fRis a socket. If it is of type \fBSOCK_DGRAM f R,

\fBconnect ()\fR specifies the peer with which the socket is to be associ ated.

This address is the address to which datagrans are to be sent if a receiver is

not explicitly designated. This address is the only address from which

datagrans are to be received. If the socket \fIs\fRis of type

\ f BSOCK_STREAM f R, \fBconnect ()\fR attenpts to make a connection to anot her

socket. The other socket is specified by \flname\fR \flname\fR is an address

in the communication space of the socket. Each communi cation space interprets

the \flname\fR paraneter inits own way. If \fIs\fR is not bound, then \fIs\fR

wi Il be bound to an address sel ected by the underlying transport provider.

Ceneral |y, stream sockets can successfully \fBconnect()\fR only once. Datagram

sockets can use \fBconnect()\fR nultiple tines to change their association.

Dat agr am sockets can di ssol ve the association by connecting to a null address.

. SS Non- bl ocki ng Socket s

Wien a socket is created, it is by default a \fBbl ocking\fR socket. A socket nay

be configured to be \fBnon-bl ocking\fR either at socket creation tinme or through

the use of \fBfcntI\fR(2). Wen a socket is set to be \fBnon-blocking\fR a call

to connect initiates an asynchronous connection. |f the connection cannot be

conpl eted wi thout bl ocking, such as when making a TCP connection to a renote

server, then the connection attenpt is made in the background and \fBconnect\fR

returns -1 and errno is set to \fBEI NPROGRESS\fR

.LP

Applications can obtain the state of this connection attenpt by polling t

socket’s file descriptor for \fBPOLLOUT\fR The event ports facility is t
fR(
c

at

preferred means of polling on the file descriptor, see \fBport_create\
\fBport_get\fR(3C) for nore information on event ports; however, appli
may al so use traditional portable routines like \fBpoll\fR(2) and

\ fBsel ect\ fR(3C).

.LP

O and

he
he
3

ions

When an asynchronous connecti on has conpl eted, the application nust call

\ f Bget sockopt \ f RC3SOCKET) using the macro \fBSOL_SOCKET\fR as the \fllevel\fR
argurment and the nmacro \fBSO ERROR fR as the value of the \floption\fR argunent.
If the value of the \fBSO ERROR\ fR socket option is zero, then the
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connect was successfully established. Oherw se, the connection could not be
establ i shed and the value is the corresponding error code that woul d be comonly
found in \fBerrno\fR

.LP

Even when a socket is in \fBnon-blocking\fR node, a call to \fBconnect\fR may
fail synchronously. If any error other \fBEI NPROGRESS\fR or \fBEINTR fR occurs,
then there is no need for the application to poll for asynchronous conpletion.
Simlarly, if acall to \fBconnect\fR returns successfully, then the socket
connection will be established and there is no need to poll for conpletion.

. SH EXAMPLES

. LP

\fBExanpl e 1\fR Perform ng an asynchronous connection

.sp

.LP

The followi ng sanpl e C program shows how to create and connect to a renpte host

using TCP. The program should be conpiled and |inked agai nst |ibnsl and

| i bsocket. For exanple, if the contents of this exanple where in a file called
exanpl e.c, one would run cc exanple.c -Insl -Isocket.

.sp
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. nf

#i ncl ude <sys/types. h>

#i ncl ude <sys/socket. h>
#i ncl ude <netinet/in.h>
#i ncl ude <arpalinet. h>
#i ncl ude <inttypes. h>
#i ncl ude <stdio. h>

#i ncl ude <strings. h>

#i ncl ude <stdlib. h>

#i ncl ude <errno. h>

#i ncl ude <port. h>

#i ncl ude <uni std. h>

#i ncl ude <assert. h>

int
mai n(int argc, char *argv[])
{

char *eptr;

I ong port;

int sock, ret, eport;
struct sockaddr_i n6é sin6;

if (argc !'= 3) {
fprintf(stderr, "connect: <IP> <port>\\n");
return (1);

}

bzero(&sin6, sizeof (struct sockaddr_in6));
sin6.sin6_famly = AF_| NET6;

/*
* Try to parse as an | Pv6 address and then try v4.
*/

ret = inet_pton(AF_I NET6, argv[1], &sin6.sin6_addr);

if (ret == -1)
perror("inet_pton");
return (1);

} elseif (ret ==0) {
struct in_addr v4;

ret = inet_pton(AF_I NET, argv[1l], &v4);
if (ret == -1)

perror("inet_pton");

return (1);
} elseif (ret == 0

fprintf(stderr, "connect: % is not a valid "
"I Pv4 or |Pv6 address\\n", argv[1]);
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125 return (1); 191 /* Asynch connect failed */
126 1 192 fprintf(stderr, "asynchronous connect: %\\n",
127 /* N.B. Not a portable nacro */ 192 fprintf(stderr, "asnchronous connect: %\\n",
128 I N6_| NADDR_TO_VAMAPPED( &4, &sin6. sin6_addr); 193 strerror(err));
129 } 194 (void) cl ose(sock);
195 (void) close(eport);
131 errno = 0O; 196 return (1);
132 port = strtol (argv[2], &eptr, 10); 197 }
133 iIf (errno!=0 || *eptr !'="\e0") { 198 }
134 fprintf(stderr, "failed to parse port %\\n", argv[2]);
135 return (1); 200 /* Read and write to the socket and then clean up */
136 }
137 if (port <= 0 || port > U NT16_MAX) { 202 return (0);
138 fprintf(stderr, "invalid port: %d\\n", port); 203 }
139 return (1); __unchanged_portion_onitted_
140 }
141 sin6.sin6_port = htons(port);
143 sock = socket (AF_I NET6, SOCK _STREAM | SOCK _NONBLOCK, 0);
144 if (sock < 0)
145 perror("socket");
146 return (1);
147 1
149 eport = port_create();
150 if (eport < 0) {
151 perror("port_create");
152 (void) close(sock);
153 return (1);
154 }
156 ret = connect(sock, (struct sockaddr *)&sin6,
157 si zeof (struct sockaddr_in6));
158 if (ret '= 0 & errno != EI NPROGRESS && errno != EINTR) {
159 perror("connect");
160 (voi d) close(sock);
161 (void) close(eport);
162 return (1);
163 }
165 if (ret 1=0) {
166 port_event _t pe;
167 Int err;
168 socklen_t sz = sizeof (err);
169 if (port_associate(eport, PORT_SOURCE_FD, sock, POLLOUT,
170 NULL) !'= 0) {
171 perror (" port_associate");
172 (voi d) close(sock);
173 (void) close(eport);
174 return (1);
175 }
176 1f (port_get(eport, &pe, NULL) !'= 0) {
177 perror("port_get");
178 (voi d) cl ose(sock);
179 (void) close(eport);
180 return (1);
181 }
182 assert (pe.portev_source == PORT_SOURCE_FD);
183 assert (pe.portev_object == (uintptr_t)sock);
184 if (getsockopt(sock, SOL_SOCKET, SO ERROR, &err, &sz) != 0) {
185 perror("getsockopt");
186 (voi d) close(sock);
187 (void) close(eport);
188 return (1);
189 }
190 if (err 1=0) {
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1'\" te

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

3 .\" Copyright (c) 2015, Grconus, Inc. Al Rights Reserved.

4 .\" The contents of this file are subject to the terms of the Common Devel opnent
5 .\" See the License for the specific |anguage governing perm ssions and |imtat
6 .\" fields enclosed by brackets "[]" replaced with your own identifying informat
7 .TH I KE. CONFI G 4 "Apr 27, 2009"

8 . SH NAME

9 ike.config \- configuration file for I KE policy

10 . SH SYNOPSI S

11 . LP

12 . nf

13 \fBletc/inet/ikel/config\fR

14 . fi

16 . SH DESCRI PTI ON

.LP
18 The \fB/etc/inet/ike/config\fR file contains rules for matching i nbound | KE
19 requests. It also contains rules for preparing outbound \fBIKE\fR requests.
20 .sp
21 . LP
22 You can test the syntactic correctness of an \fB/etc/inet/ike/config\fR file by
23 using the \fB-c\fR or \fB-f\fR options of \fBin.iked\fR(1M. You nust use the
24 \fB-c\fR option to test a \fBconfig\fR file. You m ght need to use the \fB-f\fR
25 option if it is not in \fB/etc/inet/ike/config\fR
26 .SS "Lexical Conponents”
27 .LP
28 On any line, an unquoted \fB#\fR character introduces a coment. The renai nder
29 of that line is ignored. Additionally, on any line, an unquoted \fB//\fR
30 sequence introduces a comment. The remai nder of that line is ignored.
31 .sp
32 .LP
33 There are several types of lexical tokens in the \fBike.config\fR file:
34 .sp
35 .ne 2

.na
37 \fB\fInumfRfR
.ad

39 .sp .6

40 . RS 4n

41 A decinmal, hex, or octal nunber representation is as in’'C.
. RE

44 . sp
45 .ne 2

.na
47 \fB\fll Paddr\fR/ \flprefixX\fR/\flrange\fRfR

48 . ad

49 .sp .6

50 . RS 4n

51 An IPv4 or | Pv6 address with an optional /\fINNNMfR suffix, (where \fINNN\fR is
52 a \flnumfR) that indicates an address (\fBCIDRfR) prefix (for exanple,

53 \fB10.1.2.0/24\fR). An optional /\fIADDRfR suffix (where \fIADDRfRis a

54 second | P address) indicates an address/nmask pair (for exanple,

55 \fB10. 1. 2. 0/ 255. 255. 255. 0\fR). An optional -\flIADDRfR suffix (where \flIADDR fR
56 is a second | Pv4 address) indicates an inclusive range of addresses (for

57 exanple, \fB10.1.2.0-10.1.2.255\fR). The \fB/\fR or \fB-\fR can be surrounded
58 by an arbitrary anount of white space.
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59 .

RE

.sp
.ne 2

. ha
\FBUFBXXX\fR | \fBYYWNfR | \fBZZZ\fRfR
ad

:sp .6

.RS 4n

Either the words \fBXX\fRX, \fBYYNfR, or \fBZZZ\fR, for exanple, {yes, no}.
. RE

.sp
.ne 2

.na
\fBpl-id-type\fR
.ad

.sp .6

. RS 4n

An | KE phase 1 identity type. |IKE phase 1 identity types include:
. br

\fBdn, DNM\fR
.in -2

. br

.in +2

\fBdns, DNS\fR
.in -2

. br

.in +2

\fBf gdn, FQDN\fR
.in -2

. br

.in +2

\fBgn, G\M\fR
.in -2

. br

.in +2

\fBip, IPfR
.in -2

. br

.in +2

\fBi pv4\fR

.in -2

. br

.in +2

\fBi pv4_prefix\fR
.in -2

. br

.in +2

\fBi pv4_range\fR
in -2

. br

.in +2

\fBi pv6\ fR

in -2

. br

.in +2

\fBi pv6_prefix\fR
in -2

. br

.in +2

\fBi pv6_range\fR
in -2

. br
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125
126
127
128
129
130
131

133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

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

\ f Bmbox, MBOX\fR
in -2
. br

.in +2

\fBuser _fqgdn\fR
.in -2

. RE

.sp
.ne 2

.na
\fB\fB"\fRflstring\fRfB"\fRfR
.ad

.sp .6
. RS 4n
A quoted string.

.sp
Exanpl es include:\fB"Label foo"\fR, or \fB'C=US, OU=Sun M crosystens\e, Inc.,
N=ol encd@ng. exanpl e. con'\ f R

.sp
A backsl ash (\fB\e\fR) is an escape character. If the string needs an actual
backsl ash, two nmust be specified.

. RE

.sp
.ne 2

na
\fB\flcert-sel\fRfR
.ad

.sp .6

. RS 4n

A certificate selector, a \flstring\fR which specifies the identities of zero
or nore certificates. The specifiers can conformto \fBX 509\fR naning
conventi ons.

.sp

A \flcert-sel\fR can al so use various shortcuts to match either subject

alternative names, the filenane or \fBslot\fR of a certificate in

\fBletc/inet/ike/publickeys\fR or even the \fBISSUER fR For exanpl e:

.sp
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. nf

" SLOT=0"

" EMAI L=post mast er @onai n. or g"

"webmast er @onai n. org" # Sone just work w o TYPE=

"1P=10.0.0.1"

"10.21.11.11"

" DNS=www. domai n. or g"

"mai | host. domai n.org" # Sone just work w o TYPE=

"I SSUER=C=US, O=Sun M crosystenms\\, Inc., CN=Sun CA"
i

# Some just work w o TYPE=

174 . f

175
176

178
179
180
181

183
184
185
186
187
188
189
190

.in -2
.sp

Any \flcert-sel\fR preceded by the character \fBI\fR indicates a negative
match, that is, not matching this specifier. These are the sanme kind of strings
used in \fBikecert\fR(1M.

. RE

.sp
.ne 2

.na
\fB\flldap-list\fRfR
.ad

.sp .6

. RS 4n
A quot ed, commm-separated |ist of LDAP servers and ports.
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191
192
193
194
195
196

198
199

200 .

201
202
203
204
205
206

208
209
210
211

212 .
213 .

214
215
216
217
218
219
220
221

.sp
For exanple, \fB'l dapl. exanple.com\fR, \fB"l dapl. exanpl e.com 389"\fR,
\fB"I dapl. exanpl e. com 389, | dap2. exanpl e. conf\ fR.

.sp
The default port for LDAP is \fB389\fR
. RE

.sp
.ne 2

na
\fB\flparaneter-list\fRfR
ad

.sp .6

. RS 4n

A list of paraneters.
.RE

.SS "File Body Entries"

.LP

There are four nmain types of entries:
.RS +4

. o}

gl obal paraneters

. RE

.RS +4

TP

.iet \(bu

.el o

| KE phase 1 transformdefaults

222 . RE

223 .
224 .

225
226
227
228
229
230
231
232
233

.iet \(bu

.el o

IKE rule defaults
RE

.RS +4
TP

.iet \(bu
.el o

| KE rul es

234 . RE

235 .
236 .

237

238 .

239
240
241
242
243
244
245
246
246
247
248
249

251
252
253
254
255

The gl obal paraneter entries are as foll ows:

.ne 2

.na

\fBcert_root \flcert-sel\fRfR

.ad

.sp .6

.RS 4

The X. 509 distinguished nane of a certificate that is
certificate. It nust be encoded in a file in the \fB/e
certificate. It nust be encoded in a file in the \fB/ et
directory. It nmust have a CRL in \fB/etc/inet/ike/crl\
\fBcert_root\fR paraneters aggregate.

. RE

trusted root CA

c/inet/ike/publickeys\fR
/inet/ikel/publickeys\fR
Rs

a
t
c
fRs. Multiple

.sp
.ne 2

.na
\fBcert _trust \flcert-sel\fRfR
.ad
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256
257
258
259
260
261

.sp .6

. RS 4n

Speci fies an X. 509 distinguished nane of a certificate that is self-signed, or
has ot herw se been verified as trustworthy for signing | KE exchanges. |t nust
be encoded in a file in \fB/etc/inet/ikel/publickeys\fR Miltiple

\fBcert _trust\fR paraneters aggregate.

262 . RE

264
265
266
267
268
269
270
271
272
273

275
276
277
278
279
280
281
282
283
284

286
287
288
289

290 .

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

.sp

.ne 2

. na

\fBexpire_tinmer \flinteger\fRfR
.ad

.sp .6

. RS 4n

The nunber of seconds to let a not-yet-conplete | KE Phase | (Min Mde)
negotiation linger before deleting it. Default value: 300 seconds.

. RE

.sp
.ne 2

.na
\fBignore_crls\fR
ad

:sp.6

. RS 4n

If this keyword is present in the file,
o}

n \fBin.iked\fR(1M ignores Certificate
Revocation Lists (\fBCRL\fRs) for root \fB
.RE

CA\fRs (as given in \fBcert_root\fR)

.sp
.ne 2

.na
\fBl dap_server \flldap-list\fRfR
ad

.sp .6

. RS 4n

A list of LDAP servers to query for certificates. The |list can be additive.
. RE

.sp
.ne 2

na
\ fBpkcsl1ll path \flstring\fRfR
.ad

.sp .6

. RS 4n

The string that follows is a name of a shared object (\fB\& so\fR) that

i npl ements the PKCS#11 standard. The nane is passed directly into

\ fBdl open\fR(3C) for linking, with all of the semantics of that library call.
By default, \fBin.iked\fR(1M runs the sane | SA as the running kernel, so a
I'ibrary specified using \fBpkcsll_path\fR and an absol ute pat hnanme \fBnust\fR
match the same | SA as the kernel. One can use the start/exec SMF property (see
\fBsvccfg\fR(1M) to change \fBin.ikedifR s ISA but it is not recomrended.

.sp
If this setting is not present, the default value is set to \fBlibpkcsll. so\fR
Mbst cryptographic providers go through the default library, and this paraneter
shoul d only be used if a specialized provider of |KE-useful cryptographic
services cannot interface with the Solaris Cryptographic Framework. See
\ f Bcrypt oadm f R(1M .

S

- Sp
This option is now deprecated, and may be renoved in a future rel ease.

318 .RE

320
321

.sp
.ne 2
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322
323
324
325
326
327
328
329

331
332

333 .

334
335
336
337
338
339
340

na
\fBretry_limt \flinteger\fRfR

.ad

.sp .6

.RS 4n

The nunber of retransmts before any | KE negotiation is aborted. Default val ue:
5 tines.

.RE

.sp
.ne 2

na
\fBretry_tiner_init \flinteger\fR or \flfloat\fRfR
.ad

.sp .6

. RS 4n

The initial interval (in seconds) between retransmts. This interval is doubled
until the \fBretry_tinmer_max\fR value (see below) is reached. Default val ue:
0.5 seconds.

341 . RE

343
344

345 .

346
347
348
349
350
351
352
353
354
355
356
357

.sp
.ne 2

na
\fBretry_tiner_max \flinteger\fR or \flfloat\fRfR
.ad

.sp .6

. RS 4n

The maxi muminterval (in seconds) between retransmts. The doubling retransmt
interval stops growing at this limt. Default value: 30 seconds.

.LP

Note -

.sp

.RS 2

This value is never reached with the default configuration. The | ongest
interval is 8 (0.5 * 2~ (5 - 1)) seconds.

358 . RE

359

361
362
363
364

365 .

366
367
368
369
370

372
373
374
375
376
377
378
379
380

381 .

383
384
385
386
387

.RE

.sp
.ne 2

.na
\fBproxy \flstring\fRfR
ad

.Sp .6

.RS 4n

The string following this keyword nmust be a URL for an HTTP proxy, for exanple,
\fBhttp://proxy: 8080\ fR.

.RE

.sp
.ne 2

.na

\fBsocks \flstring\fRfR

.ad

.sp .6

. RS 4n

The string following this keyword nust be a URL for a SOCKS proxy, for exanple,
\ f Bsocks: // socks- proxy\f R

RE

.sp
.ne 2

.na
\fBuse_http\fR
.ad
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388
389
390
391
392

394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411

413
414

415 .

416
417
418
419
420
421

.sp .6

.RS 4n

If this keyword is present in the file, \fBin.iked\fR(1M uses HITP to retrieve
Certificate Revocation Lists (\fBCRL\fRs).

.RE

.sp

.LP

The foll owi ng | KE phase 1 transform paranmeters can be prefigured using
file-level defaults. Values specified within any given transformoverride these
defaul ts.

.sp

.LP

The | KE phase 1 transformdefaults are as foll ows:

.sp

.ne 2

.na
\fBpl_lifetine_secs \fInumfRfR
.ad

.Sp .6

.RS 4n

The proposed default lifetime, in seconds, of an | KE phase 1 security
associ ation (\fBSAfR).

.RE

.sp
.ne 2

na
\fBpl_nonce_len \flnumfRfR
.ad

.sp .6

. RS 4n

The length in bytes of the phase 1 (quick npbde) nonce data. This cannot be
specified on a per-rule basis.

422 . RE

424
425
426
427
428
429
430
431
432
433
434
435
436
437

.sp
.LP

The following IKE rul e paranmeters can be prefigured using file-level defaults.
Val ues specified within any given rule override these defaults, unless a rule
cannot .

.sp

.ne 2

.na
\fBp2_lifetine_secs \flnumfRfR
.ad

.sp .6

. RS 4n

The proposed default lifetime, in seconds, of an |KE phase 2 security
association (SA). This value is optional. If omtted, a default value is used.

438 . RE

440
441

442 .

443
444
445
446
447
448
449
450
451
452
453

.Sp
.ne 2

na
\fBp2_softlife_secs \flnumfRfR
.ad

.Sp .6

.RS 4n

The soft lifetinme of a phase 2 SA, in seconds. If this value is specified, the
SA soft expires after the nunber of seconds specified by
\fBp2_softlife_secs\fR This causes \fBin.iked\fR to renegoti ate a new phase 2
SA before the original SA expires.

.sp
This value is optional, if omtted soft expiry occurs after 90% of the lifetine
specified by \fBp2_lifetine_secs\fR The val ue specified by
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454
455
456
457
458

460
461
462
463
464
465
466
467
468
469
470

472
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

500
501
502
503
504
505
506
507
508

\fBp2_softlife_secs\fRis ignored if \fBp2_lifetime_secs\fR is not specified.

.sp
Setting \fBp2_softlife_secs\fR to the same value as \fBp2_lifetinme_secs\fR
di sabl es soft expires.

.RE

.Sp
.ne 2

.na
\fBp2_idletine_secs \flnumfRfR
.ad

.sp .6

.RS 4n

The idle lifetime of a phase 2 SA, in seconds. If the value is specified, the
val ue specifies the lifetime of the SA, if the security association is not used
before the SA is revalidated.

. RE

.sp
.ne 2

.na
\fBp2_lifetime_kb \fInumfRfR
ad

.sp .6

.RS 4n

The lifetime of an SA can optionally be specified in kilobytes. This paraneter
specifies the default value. If lifetinmes are specified in both seconds and
kil obytes, the SA expires when either the seconds or kilobyte thresholds are
passed.

.RE

.sp
.ne 2

na
\fBp2_softlife_kb \flnumfRfR
ad

.sp .6

.RS 4n

This value is the nunber of kilobytes that can be protected by an SA before a
soft expire occurs (see \fBp2_softlife_secs\fR above).

.sp
This value is optional. If omtted, soft expiry occurs after 90% of the
lifetime specified by \fBp2_lifetime_kb\fR The val ue specified by
\fBp2_softlife_kb\fRis ignored if \fBp2_lifetime_kb\fR is not specified.
. RE

.sp
.ne 2

. na
\fBp2_nonce_len \flnumfR R
ad

.sp .6

. RS 4n

The length in bytes of the phase 2 (quick npbde) nonce data. This cannot be
specified on a per-rule basis.

509 . RE

511
512
513
514
515
516
517
518
519

.sp
.ne 2

.ha
\fBlocal _id_type \flpl-id-type\fRfR

.ad

.sp .6

. RS 4n

The local identity for IKE requires a type. This identity type is reflected in
the | KE exchange. The type can be one of the follow ng:
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520 . RS +4 586 .in +2

521 . TP 587 4 (EC2N 185-bit)

522 .iet \(bu 588 .in -2

523 .el o 589 . br

524 an | P address (for exanple, \fB10.1.1.2\fR) 590 .in +2

525 . RE 591 5 (MODP 1536-bit)

526 . RS +4 592 .in -2

527 . TP 593 . br

528 .iet \(bu 594 .in +2

529 .el o 595 14 (MODP 2048-bit)

530 DNS nane (for exanple, \fBtest.donain.comfR) 596 .in -2

531 . RE 597 . br

532 .RS +4 598 .in +2

533 . TP 599 15 (MODP 3072-bit)

534 .iet \(bu 600 .in -2

535 .el o 601 . br

536 MBOX RFC 822 nane (for exanple, \fBroot@omain.comfR) 602 .in +2

537 .RE 603 16 (MODP 4096-bit)

538 . RS +4 604 .in -2

539 . TP 605 . br

540 .iet \(bu 606 .in +2

541 .el o 607 17 (MODP 6144-bit)

542 DNX. 509 distinguished nane (for exanple, \fBC=US, O=Sun M crosystens\, Inc., 608 .in -2

543 CN=Sun Test cert\fR) 609 . br

544 . RE 610 .in +2

545 . RE 611 18 (MODP 8192-bit)
612 .in -2

547 .sp 613 . br

548 .ne 2 614 .in +2

549 . na 615 19 (ECP 256-bit)

550 \fBpl_xform'{' paraneter-list '}\fR 616 .in -2

551 . ad 617 . br

552 .sp .6 618 .in +2

553 . RS 4 619 20 (ECP 384-bit)

554 A phase 1 transform specifies a nethod for protecting an | KE phase 1 exchange. 620 .in -2

555 An initiator offers up lists of phase 1 transforns, and a receiver is expected 621 . br

556 to only accept such an entry if it matches one in a phase 1 rule. There can be 622 .in +2

557 several of these, and they are additive. There nust be either at |east one 623 21 (ECP 521-bit)

558 phase 1 transformin a rule or a global default phase 1 transformlist. In a 624 .in -2

559 configuration file without a global default phase 1 transformlist \fBand\fR a 625 . br

560 rule without a phase, transformlist is an invalid file. Unless specified as 626 .in +2

561 optional, elenments in the paraneter-list nmust occur exactly once within a given 627 22 (MODP 1024-bit, with 160-bit Prime Order Subgroup)

562 transform s paranmeter-list: 628 .in -2

563 .sp 629 . br

564 .ne 2 630 .in +2

565 . na 631 23 (MODP 2048-bit, with 224-bit Prime O der Subgroup)

566 \fBoakl ey_group \flnunber\fR fR 632 .in -2

567 . ad 633 . br

568 .sp .6 634 .in +2

569 . RS 4 635 24 (MODP 2048-bit, with 256-bit Prime Order Subgroup)

570 The Cakley Diffie-Hellman group used for | KE SA key derivation. The group 636 .in -2

571 nunbers are defined in RFC 2409, Appendix A, RFC 3526, and RFC 5114, section 637 . br

572 3.2. Acceptable values are currently: 638 .in +2

573 . br 639 25 (ECP 192-bit)

574 .in +2 640 .in -2

575 1 (MODP 768-bit) 641 . br

576 .in -2 642 .in +2

577 . br 643 26 (ECP 224-bit)

578 .in +2 644 .in -2

579 2 (MODP 1024-bit) 645 . RE

580 .in -2

581 . br 647 .sp

582 .in +2 648 .ne 2

583 3 (EC2N 155-bit) 649 . na

584 .in -2 650 \fBencr_al g {3des, 3des-cbc, blowfish, blowfish-cdc, des, des-cbc, aes,

585 . br 651 aes-chbc}\fR
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652
653
654
655
656
657
658
659

.ad

.sp .6

. RS 4n

An encryption algorithm as in \fBipsecconf\fR(1M. However, of the ciphers
l'isted above, only \fBaes\fR and \fBaes-cbc\fR all ow optional key-size setting,
using the "l ow val ue-to-hi gh value" syntax. To specify a single AES key si ze,
the Iow value nust equal the high value. If no range is specified, all three
AES key sizes are allowed.

660 . RE

662
663
664
665
666
667
668
669
670
671
672
673
674
675

677
678
679
680
681
682
683
684
685

687
688

689 .

690
691
692
693
694
695

697

699
700
701
702
703
704
705
706
707
708

.sp
.ne 2

. na
\fBaut h_al g {nd5, sha, shal, sha256, sha384, sha512}\fR
.ad

.sp .6
.RS 4n
An aut hentication algorithm

.sp
Use \fBipsecal gs\fR(1M with the \fB-I\fR option to list the |IPsec protocols
and al gorithms currently defined on a system The \fBcryptoadmlist\fR command
displays a list of installed providers and their mechani sms. See

\ f Bcrypt oadm f R(1M .

. RE

.sp
.ne 2

.na
\ f Baut h_net hod {preshared, rsa_sig, rsa_encrypt, dss_sig}\fR
.ad

.sp .6

. RS 4n

The authentication nmethod used for | KE phase 1.
.RE

.sp
.ne 2

na
\fBpl_lifetine_secs \fInumfRfR

.ad

.Sp .6

.RS 4

Optional. The lifetine for a phase 1 SA
.RE

.RE

.sp
.ne 2

.na
\fBp2_lifetinme_secs \flnumfRfR
.ad

.sp .6

. RS 4n

If configuring the kernel defaults is not sufficient for different tasks, this
paraneter can be used on a per-rule basis to set the IPsec \fBSAfR |lifetinmes
in seconds.

709 .RE

711
712
713
714
715
716
717

.sp
.ne 2

.na
\fBp2_pfs \flnumfRfR
.ad

.sp .6

. RS 4n

11
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718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748

750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767

769
770

771 .

772
773
774
775
776
777
778

Use perfect forward secrecy for phase 2 (quick node). If selected, the oakley
group specified is used for phase 2 PFS. Acceptabl e values are:
. br

.in +2

0 (do not use Perfect Forward Secrecy for |Psec SAs)

.in -2

. br

Lin 42

1 (768-bit)

.in -2

. br

Lin +2

2 (1024-bit)

.in -2

. br

Lin 42

5 (1536-bit)

.in -2

. br

.in +2
14 (2048-bit)
.in -2
. br

.in +2
15 (3072-bit)
.in -2
. br

.in +2
16 (4096-bit)
.in -2
. RE

.sSp
.LP

An IKE rule starts with a right-curly-brace (\fB{\fR), ends with a
left-curly-brace (\fB}\fR), and has the followi ng paraneters in between:
.sp

.ne 2

.ha
\fBlabel \flstring\fRfR
.ad

.sp .6

. RS 4n

Requi red paraneter. The adm nistrative interface to \fBin.iked\fR |ooks up
phase 1 policy rules with the |abel as the search string. The administrative
interface al so converts the label into an index, suitable for an extended
ACQUI RE nessage from PF_KEY - effectively tying |Psec policy to IKE policy in
the case of a node initiating traffic. Only one \fBlabel\fR paraneter is

al | oned per rule.

.RE

.sp
.ne 2

na
\fBlocal _addr <\fllPaddr\fR \flprefix\fR\flrange\fR>\fR

.ad

.sp .6

. RS 4n

Requi red paraneter. The |local address, address prefix, or address range for
this phase 1 rule. Miltiple \fBlocal _addr\fR paranmeters accunulate within a
given rule.

779 .RE

781
782
783

.sp
.ne 2
.na

12



new usr/src/ man/ mand/ i ke. config. 4 13

784
785
786
787
788
789
790
791

793
794
795
796
797
798
799
800
801
802
803
804
805
806
807

809
810
811
812
813
814
815
816
817
818

\fBrenpote_addr <\fllPaddr\fR \flprefix\fR\flrang\fRe>\fR
.ad
.sp .6

.RS 4n

Requi red paraneter. The renpte address, address prefix, or address range for
this phase 1 rule. Miltiple \fBrenote_addr\fR paranmeters accunulate within a
given rule.

. RE

.sp
.ne 2

.na
\fBlocal _id_type \flpl-id-type\fRfR
.ad

.sp .6

. RS 4n

Whi ch phase 1 identity type | uses. This is needed because a single certificate
can contain nultiple values for use in | KE phase 1. Wthin a given rule, all
phase 1 transforms nust either use preshared or non-preshared authentication
(they cannot be mixed). For rules wth preshared authentication, the

\fBlocal _id_type\fR paraneter is optional, and defaults to \fBIP\fR For rules
whi ch use non-preshared authentication, the 'local _id_type' paraneter is
required. Multiple 'local _id_type paraneters within a rule are not allowed.

. RE

.sp
.ne 2

. na
\fgl ocal _id \flcert-sel\fRfR
. al

.sp .6

. RS 4n

Di sal | owed for preshared authentication nethod; required paraneter for

non- preshared authentication method. The local identity string or certificate
selector. Only one local identity per rule is used, the first one stated.

819 . RE

821
822
823
824
825
826
827
828
829
830
831
832
833
834
835

837
838
839
840
841
842
843
844
845
846

.sp
.ne 2

.na
\fBrenpte_id \flcert-sel \fRfR
.ad

.sp .6

. RS 4n

Di sal | owed for preshared authentication nethod; required paraneter for

non- preshared authentication method. Selector for which renpte phase 1
identities are allowed by this rule. Multiple \fBrenote_id\fR paraneters
accurmul ate within a given rule. If a single enpty string (\fB""\fR) is given,
then this accepts any renpte \fBID\fR for phase 1. It is recommended that
certificate trust chains or address enforcenent be configured strictly to
prevent a breakdown in security if this value for \fBrempte_id\fR is used.

. RE

.sp
.ne 2

.na
\fBp2_lifetine_secs \flnumfRfR
.ad

.sp .6

. RS 4n

If configuring the kernel defaults is not sufficient for different tasks, this
paramste(rj can be used on a per-rule basis to set the |Psec \fBSAfR |ifetines
I n seconds.

847 .RE

849

.sp
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850 .ne 2

851 .na

852 \fBp2_pfs \flnumfRfR

853 . ad

854 .sp .6

855 . RS 4

856 Use perfect forward secrecy for phase 2 (quick node). If selected, the oakley
857 gLoup specified is used for phase 2 PFS. Acceptabl e val ues are:

858 . br

859 .in +2

860 0 (do not use Perfect Forward Secrecy for |Psec SAs)

861 .in -2

862 . br

863 .in +2

864 1 (768-bit)

865 .in -2

866 . br

867 .in +2

868 2 (1024-bit)

869 .in -2

870 . br

871 .in +2

872 5 (1536-bit)

873 .in -2

874 . br

875 .in +2

876 14 (2048-bit)

877 .in -2

878 . br

879 .in +2

880 15 (3072-bit)

881 .in -2

882 . br

883 .in +2

884 16 (4096-bit)

885 .in -2

886 . RE

888 .sp

889 .ne 2

890 .na

891 \fBpl xform\fB{\fR \flparanmeter-list\fR\fB}\fRfR

892 . ad

893 .sp .6

894 . RS 4n

895 A phase 1 transform specifies a nethod for protecting an | KE phase 1 exchange.
896 An initiator offers up lists of phase 1 transfornms, and a receiver is expected
897 to only accept such an entry if it matches one in a phase 1 rule. There can be

898
899
900
901
902
903
904
905

906 .

907
908
909
910
911
912

913 .

914
915

several of these, and they are additive. There nust be either at |east one
phase 1 transformin a rule or a global default phase 1 transformlist. A
\fBike.config\fR file wi thout a global default phase 1ltransformlist \fBand\fR
a rule without a phase 1 transformlist is an invalid file. Elements within the
paraneter-list; unless specified as optional, nust occur exactly once within a
given transfornis parameter-list:

.sp

.ne 2

na
\ f Boakl ey_group \flnunmber\fRfR
ad

.sp .6

. RS 4n

The Cakley Diffie-Hellman group used for \fBIKE SA fR key derivation.
Accept abl e values are currently:

br

Lin 42

1 (768-bit)
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916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937

939
940
941
942
943
944
945
946
947
948
949
950
951
952

954
955
956
957
958
959
960
961
962

964
965

966 .

967
968
969
970
971
972

974
975

976 .

977
978
979
980
981

.in -2

. br

.in +2

2 (1024-bit)
.in -2

. br

.in +2

5 (1536-hit)
.in -2

. br

.in +2

14 (2048-bit)
.in -2

. br

.in +2

15 (3072-bit)
.in -2

. br

.in +2

16 (4096-bit)
.in -2

. RE

.sp

.ne 2

. na

\fBencr_al g {3des, 3des-cbc, blowfish, blowfish-cdc, des, des-cbc, aes,
aez-cbc}\fR

.a

.sp .6

.RS 4n

An encryption algorithm as in \fBipsecconf\fR(1M. However, of the ciphers
l'isted above, only \fBaes\fR and \fBaes-cbc\fR all ow optional key-size setting,
using the "low val ue-to-high val ue" syntax. To specify a single AES key size,
the low val ue nust equal the high value. If no range is specified, all three
AES key sizes are allowed.

. RE

.sp
.ne 2

.na

\fBauth_al g {nd5, sha, shal}\fR
.ad

.sp .6

. RS 4n
An aut hentication algorithm as specified in \fBipseckey\fR(1M.
. RE

.sp

.ne 2

na

\ f Baut h_net hod {preshared, rsa_sig, rsa_encrypt, dss_sig}\fR
.ad

.Sp .6

.RS 4n
The aut hentication nethod used for | KE phase 1.
.RE

.sp

.ne 2

na

\fBpl_ lifetine_secs \flnumfRfR
.ad

.sp .6

.RS 4n
Optional. The lifetime for a phase 1 SA

15
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. RE

. RE

. SH EXAMPLES

.LP

\fBExanple 1 \fRA Sanple \fBike.config\fR File

The fol | owi ng is an exanple of an \fBike.config\fR file:
in +2

### BEG NNI NG OF FILE
### First sone gl obal paraneters...
### certificate paraneters...

# Root certificates. | SHOULD use a full Distinguished Nane.

# 1 nust have this certificate in nmy local filesystem see ikecert(1m.

cert_root "C=US, O=Sun M crosystens\\, Inc., CN=Sun CA

# Explicitly trusted certs that need no signatures, or perhaps

# sel f-signed ones. Like root certificates, use full DNs for them
# for now.
cert_trust " EMAI L=r oot @on=i n. org"

# Where do | send LDAP requests?

| dap_server "l dapl. donmi n. or g, | dap2. donai n. or g: 389"

## phase 1 transformdefaults...

1017 pl_lifetime_secs 14400

1018 pl_nonce_len 20

1020 ## Paraneters that might also show up in rules
1022 pl_xform{ auth_method preshared oakley_group 5 auth_alg sha
1023 encr_al g 3des }

1024 p2_pfs 2

1028 ### Now sone rules..

1030 {

1031 | abel "sinple inheritor"

1032 local _id_type ip

1033 | ocal _addr 10.1.1.1

1034 renote_addr 10.1.1.2

1035 }

__unchanged_portion_omtted_

16
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"\" te
.\" Copyright (c) 2003, Sun Mcrosystens, Inc. All Rights Reserved.

.\" The contents of this file are subject to the terns of the Conmon 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 SERVI CE_PROVI DER. CONF 4 "Jun 18, 2004"

. SH NAME

servi ce_provider.conf \- service provider configuration file

. SH SYNCPSI S

. LP

. nf

\ f Bservi ce_provider.conf\fR

Cfi

. SH DESCRI PTI ON
.sp
.LP
\fBservi ce_provider.conf\fR contains information about the device type that the
servi ce provider supports. This information includes the pathname of the
service provider library, the library version and other library characteristics
that are required by the system adm nistrati ve command, \fBdatadm fR(1M.
\fBdatadm f R(C1IM puts this information in the DAT static register file,
\ f Bdat . conf\f R(4).
.sp
.LP
The \fBdatadm f R program enuner ates each device entry into a list of interface
adapters, that is, interfaces to external network that are avail able to uDAPL
consurmers. This new list of interface adapters is appended to other service
providers’ information in the DAT static registry, \fBdat.conf\fR You can do
this if you invoke the \fBdatadm fR programwith the \fB-a\fR option and the
this is you invoke the \fBdatadmfR programw th the \fB-a\fR option and the
pat hname of the \fBservice_provider.conf\fR file.
.sp
.LP
Each entry in the service_provider.conf is a single line of 7 fields.
.sp
.LP
The foll owi ng shows the order of the fields in a \fBservice_provider.conf\fR
entry:
.sp
Lin +2
. nf
“\fldriver_name\fR'" "\flAPlI _version\fR" "\flthreadsafe_library\fR | \e
\flnont hreadsafe_library\fR'\e
\flnont hreadsafe_librar\fRy"\e
"\fldefault _version\fR | \flnondefault_version\fR' \e
"\flservice_provider_|library_pathnane\fR'\ e

"\flservice_provider_version\fR' "\flservice_provider_instance_data\fR'\e

fi

lin -2

.sp
.LP

The fields are defined as follows:
.sp

.ne 2

.na
\fB\fldriver_name\fR fR

new usr/ src/ man/ man4/ servi ce_provi der. conf. 4

56
57
58
59
60
61

.ad
.sp .6
. RS 4n

Specifies a driver nane in the format of \fBdriver_name\fR=\flvalue pair\fR
for exanple, \fBdriver_nanme=tavor\fR
. RE

.sp
.ne 2

.na
\fB\fI APl _version\fRfR

.ad

.sp .6

.RS 4n

Specifies the APl version of the service provider library: For exanple,

71 Specifies the APl version of the service provide library: For exanple,

71 \fB"u"mgjor.mnor\fRis \fBul. 2\fR

72 .RE

74 .sp

75 .ne 2

76 .na

77 \fB\flthreadsafe_library\fR | \flnonthreadsafe_library\fRfR

78 \fB\flthreadsafe_library\fR | \flnonthreadsafe_librar\fRfR

78 .ad

79 .sp .6

80 . RS 4n

81 Specifies a threadsafe or non-threadsafe library.

82 .RE

84 .sp

85 .ne 2

86 .na

87 \fB\fldefault_version\fR | \flnondefault_version\fRfR

88 . ad

89 .sp .6

90 . RS 4n

91 Specifies a default or non-default version of a library. A service provider can
92 Specifies a default or non-default version of library. A service provider can
92 offer several versions of the library. If so, one version is designated as
93 \fBdefaul t\fR with the rest as \fBnondefaul t\fR

94 . RE

96 .sp

97 .ne 2

98 .na

99 \fB\flservice_provider_|ibrary_pathname\fR fR

100 . ad

101 .sp .6

102 . RS 4n

103 Specifies the pathname of the library inmage.

104 .RE

106 . sp

107 .ne 2

108 .na

109 \fB\flservice_provider_version\fRfR

110 . ad

111 .sp .6

112 . RS 4n

113 Specifies the version of the service provider. By convention, specify the
114 conpany stock synbol as the service provider, followed by major and m nor
115 version nunbers, for exanple, \fBSUNW.O\fR

116 . RE

118 .sp
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119
120
121
122
123
124
125
126

128
129
130
131
132
133
134

136
137
138

.ne 2

.nha

\fB\flservice_provider_instance_data\fR fR
.ad

.sp .6

. RS 4n

Specifies the service provider instance data.
.RE

. SH EXAMPLES

.LP

\fBExanpl e 1 \fRUsing a Logi cal Device Name

.sp

.LP

The followi ng exanple \fBservice_provider.conf\fR entry uses a | ogical device
name:

.sp
.in +2
. nf

139 #

140
141
142
143
144
145
146

148
149
150
151
152

154
155
156
157
158
159
160
161
162
163

164 . f

165

167
169
168
169
170

172
173
174
175
176
177
178
179

181
184
182

# Sanpl e service_provider.conf entry showi ng an uDAPL 1.2 service

# provider, udapl _tavor.so.1 supporting a device with a driver naned

# tavor

driver_nane=tavor ul.2 nonthreadsafe default udapl _tavor.so.1 \e
SUNW 1.0 ""

fi

.in -2

.LP
\ f BExanpl e 2 \fRUsi ng a Physical Device Nane

.sp
.LP

The fol |l owi ng exanpl e \fBservice_provider.conf\fR uses a physical device nane:

.sp
Lin +2

. nf

#

# Sanpl e service_provider.conf entry showi ng an uDAPL 1.2

# service provider, udapl_tavor.so.1 supporting a device nanmed
# pci 15b3, 5a44 that can be | ocated under /devices

#

pci 15b3, 5a44 ul. 2 nonthreadsafe default \e

~ lusr/lib/tavor/udapl _tavor.so.1 SUNWidaplt1.0 ""

i

.in -2

. SH ATTRI BUTES

.sp

.LP

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

.sp
. TS

box;

Pl

ATTRI BUTE TYPE ATTRI BUTE VALUE
Stability Evol vi ng

.TE

. SH SEE ALSO

.sp
.LP
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183 \ f Bdat adm f R( 1M,

\ fBdat . conf\fR(4),

\fBattributes\fR(5)



