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\" te

.\" Copyright (c) 2008, Sun Mcrosystens, Inc. All Rights Reserved.

.\" The contents of this file are subject to the terns of the Common Devel opnent
. You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE or http:
.\ When distributing Covered Code, include this CDDL HEADER in each file and in
. TH PMADVI SE 1 "Sep 25, 2008"

. SH NAME

pmadvi se \- applies advice about nmenory to a process

. SH SYNOPSI S

.LP

. nf
\fBpnadvi se\fR \fB-o\fR \floption\fR,\floptionfR [\fB-F\fR [\fB-I\fR [\fB-v
Cfi

SH DESCRI PTI ON

\prrmdw se\fR applies advice about how nenory is used in the specified process
usi ng \fBmadvi se\f R(3C).

.sp

. LP

\ f Bpnadvi se\fR al |l ows users to apply advice to a specific sub-range at a
specific instant in tine. \fBpnadvise\fR differs from\fBmadv.so.1\fR(1) in
that \fBmadv.so.1\fR(1) applies the advice throughout execution of the target
programto all segments of a specified type.

. SH OPTI ONS

.LP
The foll owi ng options are supported:

.sp
.ne 2

.nha
\fB\fB-F\fRfR

.ad

. RS 6n

Force by grabbing the target process even if another process has control.

.sp
You shoul d exercise caution when using the \fB-F\fR option. See \fBproc\fR(1).
. RE

.sp
.ne 2

. ha
\fB\fB-I\fRfR

.a

.RS 6n

Show unresol ved dynanic |inker map nanes.
. RE

.sp
.ne 2

. na

\fB\fB-o\fRfR

.ad

.RS 6n

Spemfy advice to apply in the following form
sp

Sin 42

. nf

prlvate =\ f Badvi ce\fR

shar ed=\ f Badvi ce\fR

heap=\f Badvi ce\ f R
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125

st ack=\f Badvi ce\fR

\fBaddress\fR[:\fBl engt h\ f Rl =\ f Badvi ce\fR
i

.in -2

.sp

where the \fBadvice\fR can be one of the follow ng:
.sp

.in +2

. nf

nor mal

random
sequenti al

wi | | need

dont need

free

access_| wp
access_nany
access_defaul t
pur ge

i

.in -2

.sp

An \fBaddress\fR and \fBl ength\fR can be given to specify a subrange to apply
the advice. The \fBaddress\fR shoul d be hexadeci mal and the \fBl ength\fR should
be in bytes by default.

.sp

If \fBlength\fR is not specified and the starting address refers to the start
of a segnent, the advice is applied to that segnment. \fBlength\fR can be
qualified by \fBK\fR, \fBMfR \fBGfR \fBT\fR \fBP\fR, or \fBE\fR to specify
ki | obytes, nmegabytes, gigabytes, terabytes, or exabytes respectively as the
unit of neasure.

.RE

.sp
.ne 2

.na
\fB\fB-VAfRfR

.ad

. RS 6n

Print verbose output. Display output as \fBpmap\fR(1) does, show ng what advice
is being applied where. This can be useful when the advice is being applied to
a named region (for exanple, private, shared, and so forth) to get feedback on
exactly where the advice is being applied.

.RE

.sp
.LP

\fBpnadvi se\fR tries to process all legal options. If an illegal address range
is specified, an error nmessage is printed and the offending option is skipped.
\ f Bpnadvi se\fR quits wi thout processing any options and prints a usage nessage

when there is a syntax error.

.sp

.LP

If conflicting advice is given on a region, the order of precedence is from
nost specific advice to least, that is, nost general. In other words, advice
specified for a particular address range takes precedence over advice for heap
specified for a particuliar address range takes precedence over advice for heap
and stack which in turn takes precedence over advice for private and shared

menory.
.sp

.LP

Moreover, the advice in each of the followi ng groups are nutual ly exclusive
fromthe other advice within the sanme group:

.sp
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126 .in +2

127 .nf

128 NAD\/ NORVAL, MADV_RANDOM MADV_SEQUENTI AL

129 MADV_W LLNEED, MADV_DONTNEED, NMADV_FREE, MADV_PURGE
130 MADV_ACCESS_DEFAULT, MADV_ACCESS_LWP, MADV_ACCESS_MANY
131 . fi

132 .in -2

133 .sp

135 . SH OPERANDS

136 .LP

137 The follow ng operands are supported:

138 .sp

139 ne 2

140

141 \fB\f|pI d\fRfR

142 . ad

143 RS 7n

144 Process I D.

145 . RE

147 . SH EXAMPLES

148 \fBExanple 1 \fRApplying Advice to a Segnent at Specified Address
149 .sp

150 . LP

151 The fol |l owi ng exanpl e applies advice to a segnment at a specified address:
153 .sp

154 .in +2

155 . nf

156 % pmap $$

157 100666: tcsh

158 00010000 312K r-x-- /usr/bin/tcsh

159 0006C000 48K rwx-- /usr/bin/tcsh

160 00078000 536K rwx- - [ heap ]

161 FF100000 856K r-x-- /lib/libc.so.1

162 FF1E6000 32K rwx-- /lib/libc.so.1

163 FF1EEO000 8K rwx-- /lib/libc.so.1

164 FF230000 168K r-x-- /lib/libcurses.so.1

165 FF26A000 32K rwx-- /lib/libcurses.so.1

166 FF272000 8K rwx-- /lib/libcurses.so.1

167 FF280000 576K r-x-- /lib/libnsl.so.1

168 FF310000 40K rwx-- /lib/libnsl.so.1

169 FF31A000 24K rwx-- /lib/libnsl.so.1

170 FF364000 8K rwxs- [ anon ]

171 FF370000 48K r-x-- [/lib/libsocket.so. 1

172 FF38C000 8K rwx-- /lib/libsocket. so.

173 FF3A0000 8K r-x-- /platfornm sun4u- u53/I ib/libc_psr.so.1
174 FF3B0000 176K r-x-- /lib/ld.so.

175 FF3EC000 8K rwx-- /lib/ld.so.1

176 FF3EE000 8K rwx-- /lib/ld.so. 1

177 FFBE6000 104K rw - - [ stack ]

178 %

179 % prmadvi se -o 78000=access_|l wp $$

181 %

182 .fi

183 .in -2

184 .sp

186 .LP

187 \fBExanple 2 \fRUsing the \fB-v\fR Option

188 .sp

189 .LP

190 The followi ng exanpl e di splays verbose output from)\fBpnadvise\fR
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192
193
194

196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215

217
218
219
220
221

.sp
in 42
. nf

% pmedvi se -0 heap=access_| wp, st ack=access_default -v $$

1720: -sh

00010000 88K r-x-- [shin/sh
00036000 8K rwx-- /sbhin/sh
00038000 16K rwx- - [ hea
FF250000 24K r-x-- I
FF266000 8K rwx- - i
FF272000 8K rwxs- [
FF280000 840K r-x-- /11
FF362000 32K rwx--  /1i
FF36A000 16K rwx-- /1i
FF380000 8K r-x-- /pl
FF390000 64K rwx- - [
FF3B0000 168K r-x-- /11
FF3EA000 8K rwx-- /li
FF3EC000 8K rwx-- /1li
FFBFEOOO 8K rw - - [
i

.in -2

.sp

.SH EXIT STATUS
.LP
The followi ng exit values are returned:

.sp
.ne 2

oSoTUT DT TT o

222 .na

223

\fB\fBO\fRfR

224 . ad

225
226

.RS 12n
Successful conpletion.

227 . RE

229
230
231
232
233
234
235

.sp
.ne 2

. ha
\fB\f Bnon-zero\fR fR
.ad

.RS 12n

An error occurred.

236 . RE

238
239

. SH FI LES
.ne 2

240 .n

241
242
243
244

a
\fB\fB/proc/*\fRfR
.ad

. RS 19n

Process files

245 . RE

247
248
249
250
251
252
253

.sp
ne 2

\fB\fB/usr/prob/I|b/*\fR\fR

RS 19n
\prroc\fR tools support files

254 . RE

256
257

. SH ATTRI BUTES
.LP

p ]
blllbgen so.1

<= access_| wp

<= access_defaul t
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258 See \fBattributes\fR(5) for descriptions of the follow ng attributes:
259 .sp

261 .sp

262 . TS

263 box;

264 c | ¢

2651 | I .

266 ATTRI BUTE TYPE ATTRI BUTE VALUE
267

268 Interface Stability See bel ow.
269 . TE

271 .sp

272 . LP

273 The command syntax is Evolving. The output formats are Unstable.
274 . SH SEE ALSO

275 . LP

276 \fBmadv.so. 1\fR(1), \fBpnmap\fR(1), \fBproc\fR(1l), \fBmadvise\fR(30),
277 \fBattributes\fR(5)
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"\" te

\"  Copyright (c) 1999 Sun M crosystens, Inc. All Rights Reserved.

.\" The contents of this file are subject to the terns of the Common Devel opnent
\" You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE or http:

:\" Wien distributing Covered Code, include this CDDL HEADER in each file and in

. TH FSDB_UDFS 1M "Nov 26, 2017"

. SH NAME

fsdb_udfs \- udfs file system debugger
. SH SYNOPSI S

.LP

. nf
\fBfsdb \fR [\fB-F\fR] udfs [\flgeneric_option\fR] [\fB-o \fRflspecific_option\
i

. SH DESCRI PTI ON
LP

The \fBfsdb_udfs\fR conmand is an interactive tool that can be used to patch up
a damaged \fBudfs\fR file system \fBfsdb_udfs\fR has conversions to translate
bl ock and i-nunbers into their correspondi ng di sk addresses. Menonic offsets
to access different parts of an inode are also included. Menpnic offsets
greatly sinplify the process of correcting control block entries or descending
the file systemtree.

.sp

.LP

\ f Bf sdb\ f R cont ai ns several error-checking routines to verify inode and bl ock
addresses. These can be disabled if necessary by invoking \fBfsdb\fR with the
\fB-o\fR option or by using the \fBo\fR comand.

.sp

. LP

\fBfsdb\fR reads one block at a tine, and therefore works with raw as well as
bl ock \fBI/OfR devices. A buffer nanagenent routine is used to retain commonly
used bl ocks of data in order to reduce the nunber of read systemcalls. Al

assi gnment operations result in an inmediate wite-through of the corresponding
bl ock. In order to nodify any portion of the disk, \fBfsdb\fR nust be invoked
with the \fB-wfR option.

.sp

.LP

Wher ever possible, \fBadb\fR-1ike syntax has been adopted to pronote the use of
\fBfsdb\fR through famliarity.

. SH OPTI ONS

.LP

The followi ng options are supported:

.sp

.ne 2

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

. al

. RS 22n

Specify \fBudfs\fR file system specific options in a conma-separated list with
no intervening spaces. The follow ng specific options are supported:

.sp

.ne 2

. na
\fBo\fR

.ad

.RS 12n

Override some error conditions.
RE

.sp
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.ne 2

.ha
\fBp=\flstring\fRfR

.ad

.RS 12n

Set pronmpt to \flstring\fR
.RE

.sp
.ne 2

.na

\fBmfR

.ad

.RS 12n

Open for wite.
.RE

.sp
.ne 2

. na
\fBAfR

.ad

.RS 12n

Di spl ay usage.
. RE

.RE

. SH USAGE

.LP

Nunbers are considered hexadeci mal by default. The user has control over how
data is to be displayed or accepted. The \fBbase\fR command di spl ays or sets
the input and output base. Once set, all input defaults to this base and all
output displays in this base. The base can be overridden tenporarily for input
output displays in this base. The base can be overriden tenporarily for input
by precedi ng hexadeci mal nunbers by \fBOx\fR, preceding deci mal nunbers with a
\fBOt\fR, or octal numbers with a \fBO\fR Hexadeci mal nunbers beginning with
\fBa\fR\fBf\fR or \fBAfR-\fBF\fR nust be preceded with a \fBOX\fR to
\fBa\fR-\fBf\fR or \fBA\IfR -\fBF\fR nust be preceded with a \fBOX\fR to

di stingui sh them from comuands.

.sp

.LP

Di sk addressing by \fBfsdb\fR is at the byte level. However, \fBfsdb\fR offers
many conmands to convert a desired inode, directory entry, block, and so forth,
to a byte address. After the address has been cal cul ated, \fBfsdb\fR records
the result in the current address (\fBdot\fR).

.sp

.LP

Several global values are maintained by \fBfsdb\fR fB\fR

RS +4

. TP

.iet \(bu

.el o

Current base (referred to as \fBbase\fR)
RE

‘RS +4

.el o
Current address (referred to as \fBdot\fR)
RE

.RS +4

. TP

.iet \(bu

.el o

Current inode (referred to as \fBinode\fR)
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125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142

143 i
144 .

145

146 . f
147 i
148 .

150
151
152
153
154
155
156
157
158
159
160
161
162
163

164 .

165
166

168
169
170
171
172
173
174
175

176 .

177

178 .

179

180 .

181

182 .

184
185
186

187 .

188

189 .

190

. RE

.RS +4

TP

.iet \(bu

.el o

Current count (referred to as \fBcount\fR)
. RE

.RS +4

. TP

.iet \(bu

.el o

Current type (referred to as \fBtype\fR)
.RE

.sp
.LP

Most commands use the preset value of \fBdot\fR in their execution. For
exanpl e,

.sp

first sets the value of dot (\fB\& \fR) to \fB2\fR, colon (\fB:\fR), signifies
the start of a command, and the \fBinode\fR command sets \fBinode\fR to
\fB2\fR A count is specified after a comma (\fB,\fR). Once set, count remins
at this value until a new command is encountered that resets the value back to
\fBI\fR (the default).

.sp

.LP

So, if

.sp

Lin +2

. nf

> 2000, 400/ X

fi

.in -2

.sp

.sp
.LP

is entered, \fB400\fR hex longs are |listed from\fB2000\fR, and when conpl eted,
the value of dot is \fB 2000 + 400 * sizeof\fR (long). If a RETURN is then
entered, the output routine uses the current values of \fBdot\fR, \fBcount\fR,
and \fBtype\fR and di splays \fB400 \f Rmore hex longs. An asterisk (\fB*\fR)
causes the entire block to be displayed. An exanpl e showi ng several conmands
and the use of RETURN woul d be:

.in +2
> 2:ino; 0:dir?d

.in -2

Lin 42

> 2:ino; 0:db: bl ock?d
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191
192
193

195
196
197
198
199
200

201 i
202 .

203

204 . f
205 i
206 .

208 .

209
210
211

212 .
213 .

214

215 .
216 .
217 .

219

220 .

221
222
223
224
225
226
227
228
229
230
231
232

fi
.in -2
.sp

.sp
.LP

The two exanples are synonynmous for getting to the first directory entry of the
root of the file system Once there, subsequently entering a RETURN, plus
(\fB+\fR), or minus (\fB-\fR) advances to subsequent entries. Notice that

.sp

i s agai n synonynous.

. SS "Expressions"

.LP

The foll owi ng synbols are recogni zed by \fBfsdb\fR

.sp
.ne 2

.na
\ f BRETURN\ f R

.ad

. RS 13n

Updat e the value of dot by the current value of \fltype\fR and \fldisplay\fR
using the current value of \flcount\fR

233 .RE

235
236
237
238
239
240
241
242
243
244
245

.sp
.ne 2

. ha
\fBUfIATRTR

. al

.RS 13n

Updat e the val ue of dot by specifying a numeric expression. Specify nuneric
expressi ons using addition, subtraction, multiplication, and division
operators ( \fBH\fR \fB-\fR \fB*\fR and \fB%fR). Nuneric expressions are
evaluated fromleft to right and can use parentheses. After evaluation, the
val ue of dot is updated.

246 . RE

248
249
250
251
252
253
254
255
256

.sp
.ne 2

. na
\fB, \flcount\fRfR

.ad

. RS 13n

Update the count indicator. The global value of \flcount\fR is updated to
\flcount\fR The value of \flcount\fR remains until a new command is run. A
\flcount\fR specifier of \fB*\fR attenpts to show a bl ocks’s worth of
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257 information. The default for \flcount\fRis \fB1\fR
258 . RE

260 .sp

261 .ne 2

262 .na

263 \fB? \fl f\fRfR

264 . ad

265 . RS 13n

266 Display in structured style with format specifier \fBf\fR See \fBFormatted
267 Cutput\fR

268 . RE

270 .sp

271 .ne 2

272 .na

273 \fB/ \fIf\fRfR

274 . ad

275 . RS 13n

276 Display in unstructured style with fornat specifier \fBf\fR See \fBFornatted
277 Qutput\fR

278 .RE

280 .sp

281 .ne 2

282 .na

283 \fB\& \fR

284 . ad

285 . RS 13n

286 Display the value of dot.
287 .RE

289 .sp

290 .ne 2

291 .na

292 \fB+x\fle\fRfR

293 . al

294 . RS 13n

295 Increment the value of dot by the expression \fle\fR The anmount actually
296 incremented is dependent on the size of type: \fBdot = dot + \fRfle \fRfB*
297 \fRfBsizeof \fR (\fltype\fR) The default for \fle\fRis \fB1\fR

298 . RE

300 .sp
301 .ne 2

302 .na

303 \fB\(m\fle\fRfR

304 . ad

305 . RS 13n

306 Decrenent the value of dot by the expression \fle \fR See \fBH\fR
307 .RE

309 .sp

310 .ne 2

311 .na

312 \fB*\fle\fRfR

313 . ad

314 . RS 13n

315 Multiply the value of dot by the expression \fle\fR Miltiplication and

316 division don’t use \fltype\fR 1In the above cal cul ati on of dot, consider the
317 \fBsizeof \fR (\fltype\fR) to be \fBI\fR

318 . RE

320 .sp
321 .ne 2
322 .na
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323 \fBafle\fRfR

324 .ad

325 . RS 13n

326 Divide the value of dot by the expression \fle\fR See \fB*\fR
327 .RE

329 .sp

330 .ne 2

331 .na

332 \fB< \flname\fRfR

333 . ad

334 . RS 13n

335 Restore an address saved in register \flname\fR \flname\fR nust be a single
336 letter or digit.

337 . RE

339 .sp

340 .ne 2

341 .na

342 \fB> \flnane\fR fR

343 . al

344 . RS 13n

345 Save an address in register \flnane\fR \flname\fR nust be a single letter or
346 digit.

347 .RE

349 .sp

350 .ne 2

351 .na

352 \fB= \fIf\fRfR

353 . ad

354 . RS 13n

355 Display indicator. If \fIf\fRis a legitimate format specifier (see

356 \fBFormatted Qutput\fR), then the value of dot is displayed using format
357 specifier \fIf\fR Oherw se, assignnent is assuned. See \fB= [s] [e]\fR
358 . RE

360 .sp

361 .ne 2

362 .na

363 \fB= [\fIs\fR] [\fle\fRI\fR

364 . ad

365 . RS 13n

366 Change the value of dot using an assignnent indicator. The address pointed to
367 by dot has its contents changed to the value of the expression \fle\fR or to
368 the \fBASCII\fR representation of the quoted (\fB"\fR) string \fIs\fR This can
369 be useful for changing directory nanes or \fBASCII\fR file information.

370 . RE

372 .sp

373 .ne 2

374 .na

375 \fB=+ \fle\fRfR

376 . ad

377 .RS 13n

378 Change the value of dot using an increnental assignment. The address pointed to
379 by dot has its contents increnented by expression \fle\fR

380 . RE

382 .sp

383 .ne 2

384 .na

385 \fB=- e\fR

386 . ad

387 . RS 13n

388 Change the value of dot using a decrenental assignnment. Decrenent the contents
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389
390

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

422
423
424
425
426
427
428
429
430

432
433
434
435
436
437
438
439
440
441
442

444
445

446 .

447
448
449
450
451
452

of the address pointed to by dot by expression \fle\fR
. RE

. SS " Commands”

.LP

A command nust be prefixed by a colon (\fB:\fR). Only enough letters of the
command to uniquely distinguish it are needed. Miltiple commands can be entered
on one line by separating themby a SPACE, TAB, or semcolon (\fB;\fR).

.sp

.LP

To view a potentially unmounted disk in a reasonabl e manner, \fBfsdb\fR
supports the \fBcd\fR, \fBpwd\fR, \fBIs\fR and \fBfind\fR commands. The
functionality of each of these commands basically matches that of its UN X
counterpart. See \fBcd\fR(1), \fBpwd\fR(1), \fBIs\fR(1), and \fBfind\fR(1) for
details. The \fB*\fR, \fB,\fR \fB?\fR, and \fB-\fR wildcard characters are

al so supported.

.sp

.LP

The foll owi ng conmands are supported:

.sp

.ne 2

. ha
\fBbase[=\fIb\fRI\fR
ad

.sp .6

. RS 4n

Di splay or set the base. Al input and output is governed by the current base.
Wthout the \fB=\fR \fIb\fR displays the current base. Ctherw se, sets the
current base to \fIb\fR Base is interpreted using the old value of base, so to
ensure correctness use the \fBO\fR, \fBOt\fR or \fBOx\fR prefix when changi ng
the base. The default for base is hexadeci mal.

. RE

.sp
.ne 2

.na
\ f Bbl ock\ fR
.ad

.sp .6

. RS 4n

Convert the value of dot to a block address.
. RE

.sp
.ne 2

.na
\fBcd [\fIdir\fRI\fR
ad

.sp .6

.RS 4n

Change the current directory to directory \fldir\fR The current val ues of
i node and dot are also updated. If \fBdir\fR is not specified, changes
directories to inode 2, root (\fB/\fR).

. RE

.sp
.ne 2

na
\fBdirectory\fR
ad

.sp .6

. RS 4n

If the current inode is a directory, converts the value of dot to a directory
slot offset in that directory, and dot now points to this entry.

453 . RE
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455
456
457
458
459
460
461
462
463

.sp
.ne 2

.na
\fBfile\fR
.ad

.sp .6

. RS 4n

Set the value of dot as a relative block count fromthe beginning of the file.
The value of dot is updated to the first byte of this block.

464 . RE

466
467
468
469
470
471
472
473
474
474
475
476

.sp
.ne 2

.na
\fBfind \fIdir\fR[\fB-name\fR\fIN\fR | [\fB-inumfRfl i\fRI\fR

.ad

.sp .6

.RS 4

Find files by name or i-nunber. Recursively searches directory \fldir\fR and
bel ow for file names whose i-nunber matches \fBi\fR or whose name natches

bel ow for file names whose i-nunber matches\fB i\fR or whose name natches
pattern \fIn\fR Only one of the two options (\fB-nane\fR or \fB-inumfR) can
be used at one tinme. The find \fB-print\fR is not necessary or accepted.

477 . RE

479
480
481
482
483
484
485
486
487

.sp
.ne 2

.na
\fBfill=\fIp\fRfR
.ad

.sp .6

. RS 4n

Fill an area of disk with pattern \fIp\fR The area of disk is delimted by dot
and count.

488 . RE

490
491

492 .

493
494
495
496
497
498
499
500

.sp
.ne 2

na
\ f Bi node\ f R
.ad

.sp .6

. RS 4n

Convert the value of dot to an inode address. |f successful, the current val ue
of inode is updated as well as the value of dot. As a convenient shorthand, if
\fB:inode\fR appears at the beginning of the line, the value of dot is set to
the current inode and that inode is displayed in inode fornmat.

501 . RE

503
504
505
506
507
508
509
510
511
512
513
514
515

517
518
519

.sp
.ne 2

. na
\fBls [ \fB-RfR] [\fB-I\fR] \flpatl\fR \flpat2\fR ..\fR
.ad

.sp .6

.RS 4n

List directories or files. If no file is specified, the current directory is
assuned. Either or both of the options can be used (but, if used, nmust be
specified before the filename specifiers). WIld card characters are avail able
and mul tiple argunents are acceptable. The long listing shows only the i-nunber
and the nane; use the inode command with \fB?i\fR to get nore information.

. RE

.sp
.ne 2
.na
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520
521
522
523
524
525
526

528
529

530 .

531
532
533
534
535
536

538
539
540
541

542 .

543
544
545
546

548
549

550 .

551
552
553
554
555
556

558
559
560
561
562
563
564
565
566

\fBoverride\fR
.ad
.sp .6

.RS 4n

Toggl e the value of override. Sonme error conditions mght be overridden if
override is toggled to \fBon\fR

. RE

.sp
.ne 2

na
\fBpronpt "\fIp\fR'\fR
.ad

.sp .6

. RS 4n

Change the \fBfsdb\fR prompt to \fIp\fR \flp\fR nust be enclosed in quotes.
.RE

.sp
.ne 2

.na
\ f Bpwd\ f R
ad

.sp .6

.RS 4n
Di splay the current working directory.
. RE

.sp
.ne 2

na
\fBqui t\fR
.ad

.sp .6

. RS 4n

Qit \fBfsdb\fR
.RE

.sp
.ne 2

.na
\fBtag\fR

.ad

.sp .6

. RS 4n

Convert the value of dot and if this is a valid tag, print the volunme structure
according to the tag.

567 . RE

569
570
571
572
573
574
575
576
577

579
580
581
582
583
584
585

.sp
.ne 2

.nha
\fBI\fR

.ad

.sp .6

. RS 4n

Escape to the shell.
.RE

. SS "I node Conmands"
LP

In addition to the above conmands, several other commands deal with inode
fields and operate directly on the current inode (they still require the colon
(\fB:\fR). They can be used to nore easily display or change the particular
fields. The value of dot is only used by the \fB:db\fR and \fB:ib\fR commands.
Upon conpl etion of the cormand, the value of dot is changed so that it points
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586
587

588 .i
589 .

590

591 . f
592 .i
593 .

595
596
597
598
599
600
601
602
603

604 .

605
606
607
608

to that particular field. For exanple,

.sp

increments the link count of the current inode and sets the value of dot to the
address of the Iink count field.

.sp

.LP

The fol l owi ng i node conmands are supported:

.sp

.ne 2

na
\fBat\fR

.a
. RS 8n
Access tine

609 . RE

611
612
613
614
615
616
617

.sp
.ne 2

. na
\fBbs\fR
.ad

. RS 8n

Bl ock size

618 . RE

620
621
622
623
624
625
626
627

629
630

631 .

632

633 .

634
635
636

638
639

640 .

641
642
643
644
645

647
648
649
650
651

.sp
.ne 2

. na
\fBct\fR

.ad

.RS 8n
Creation tine
. RE

.sp
.ne 2

na
\fBgi d\fR
ad

. RS 8n
Goup id
. RE

.Sp
.ne 2

na
\fBIn\fR
.ad

. RS 8n

Li nk nunber
.RE

.sp
.ne 2

. na
\fBnt\fR
.ad
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652 . RS 8n
653 Modification tine
654 . RE

656 .sp

657 .ne 2
658 . na

659 \fBmd\ fR
660 . ai

661 . RS 8n
662 Mode

663 . RE

665 .sp

666 .ne 2

667 .na

668 \fBmgj \fR

669 . ad

670 . RS 8n

671 Maj or device number
672 .RE

674 .sp
675 .ne 2

676 .na

677 \fBm n\fR

678 . ad

679 . RS 8n

680 M nor device nunber
681 . RE

683 .sp
684 .ne 2

685 . na

686 \fBnm fR

687 . ad

688 . RS 8n

689 This command actually operates on the directory nane field. Once poi sed at
690 the desired directory entry (using the \fBdirectory\fR command), this comrand
691 all ows you to change or display the directory name. For exanple

692 .sp

693 .in +2

694 . nf

695 > 7:dir:nm="foo"

696 . fi

697 .in -2

698 .sp

700 gets the \fB7\fRth directory entry of the current inode and changes its name to
701 \fBfoo\fR Directory names cannot be nade larger than the field allows. If an
702 attenpt is nade to neke a directory nane |arger than the field allows,, the

703 string is truncated to fit and a warning nessage is displayed.

704 . RE

706 .sp

707 .ne 2

708 .na

709 \fBsz\fR
710 . ad

711 . RS 8n
712 File size
713 . RE

715 .sp
716 .ne 2
717 .na
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718 \fBuid\fR

719 . ad

720 . RS 8n

721 User \fBID\fR
722 .RE

724 .sp

725 .ne 2

726 .na

727 \fBunig\fR

728 . ad

729 . RS 8n

730 Unique \fBID\fR

731 . RE

733 .SS "Formatted Qutput”

734 . LP

735 Formatted output cones in two styles and many format types. The two styles of
736 formatted output are: structured and unstructured. Structured output is used to
737 display inodes, directories, and so forth. Unstructured output displays raw
738 data

739 .sp

740 . LP

741 Format specifiers are preceded by the slash (\fB/\fR) or question mark

742 (\fB?\fR) character. \fltype\fR is updated as necessary upon conpl etion.

743 .sp

744 | LP

745 The following format specifiers are preceded by the \fB?\fR character

746 .sp

747 .ne 2

748 . na

749 \fBi\fR

750 . ad

751 . RS 5n

752 Display as inodes in the current base

753 . RE

755 .sp

756 .ne 2

757 .na

758 \fBd\fR

759 . ad

760 . RS 5n

761 Display as directories in the current base
762 .RE

764 .sp

765 . LP

766 The following fornmat specifiers are preceded by the \fB/\fR character
767 .sp

768 .ne 2

769 .na

770 \fBb\fR

771 . ad

772 .RS 9n

773 Display as bytes in the current base
774 . RE

776 .sp

777 .ne 2

778 .na

779 \fBc\fR

780 . ad

781 . RS 9n

782 Display as characters
783 . RE
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785
786
787
788
789
790
791
792

794
795
796
797
798
799
800
801

803
804

805 .

806
807
808
809
810

812
813
814
815
816
817
818

820
821
822
823
824
825
826

828
829
829
830
831
832
833

835
836
837
838

.sp
.ne 2

. na
\fBo | OfR

.ad

. RS 9n

Di splay as octal shorts or |ongs.
.RE

.sp
.ne 2

.na
\fBd | DfR

.ad

. RS 9n

Di spl ay as decinmal shorts or |ongs.
. RE

.sp
.ne 2

na
\fBx | X\fR

.ad

.RS 9n

Di spl ay as hexadeci mal shorts or |ongs.
. RE

. SH EXAMPLES
LP

\fBExaane 1 \fRUsing fsdb as a calculator for conplex arithnetic

.sp

.LP

The foll owi ng command di spl ays \fB2010\fR in decimal format, and is an exanple
of using \fBfsdb\fR as a calculator for conplex arithnetic.

.sp
Lin +2

. nf
> 2000+400% 20+20) =D
fi

.in -2
.sp

. LP

\ f BExanpl e 2 \fRUsi
\ f BExanpl e 2 \fRUsi
.sp

.LP

The foll owi ng command di spl ays the i-nunber \fB386\fR in inode format.\fB386\fR
becones the current inode.

to display an i-nunber in inode fomat
to display an i-nunber in idode fomat

.sp

.in +2

. nf

> 386:1 no?i
i

839 . f

840
841

843
844
845
846
847

.in -2
.sp

. LP

\fBExanpl e 3 \fRUsing fsdb to change the |ink count

.sp

.LP

The foll owi ng conmand changes the link count for the current inode to \fB4\fR
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849 .
850 .
851 .

852
853
854
855

857
858
859
860
861

863 .
864 .i
865 .

866

867 .
868 .
869 .

871
872
873
874
875

877
878
879
880
881
882
883

885
886
887
888
889

891 .
892 .
893 .

894

895 .
896 .
897 .

899
900
901
902
903
904

906
907
908
909

910 .f

911
912

914

> I n=4
i
.in -2
.sp

.LP

\ f BExanple 4 \fRUsing fsdb to increnment the |ink count

.sp

.LP

The foll owi ng command increnments the Iink count by \fB1\fR

. LP

\fBExanple 5 \fRUsing fsdb to display the creation tinme as a hexadeci mal |ong
.sp

.LP

The foll owi ng conmand di spl ays the creation tinme as a hexadeci mal | ong.

.sp
Lin +2
. nf
> :ct=X
Lfi
.in -2
.sp

. LP
\fBExanpl e 6 \fRUsing fsdb to display the nodification tine in tine fornat

.sp
.LP
The foll owi ng command di spl ays the nodification tine in tine fornat.

. LP

\fBExanple 7 \fRUsing fsdb to display in ASCII

.sp

.LP

The fol |l owi ng command di splays, in \fBASCII\fR, block \fBO\fR of the file
associated with the current inode.

.sp
Lin +2

. nf

> 0:filelc
i

.in -2

.sp

.LP
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915
916
917
918
919
920

922
923
924
925
926
927
928

930
931
932
933
934
935
936

938
939
940
941
942
943
944

946
947
948
949
950
951

953
954
955
956
957
958
959

961
962
963
964
965
966

968
969
970
971
972
973
974

976
977
978
979
980

\f BExanpl e 8 \fRUsing fsdb to display the directory enteries for the root inode
.sp

.LP

The foll owi ng command di splays the first block’s directory entries for the root
inode of this file system This command stops prematurely if the \fBEOF\fR is
reached.

.sp
Lin +2

. nf

> 2:ino, *?2d
Cfi

.in -2

.sp

. LP

\f BExanpl e 9 \fRUsing fsdb to change the current inode

.sp

.LP

The foll owi ng command changes the current inode to that associated with the
\fB5\fRth directory entry (nunmbered from\fBO\fR) of the current inode. The
first logical block of the file is then displayed in \fBASCII\fR

.sp

Lin +2

. nf

> 5:dir:inode; O:file,*/c
Cfi

.in -2

.sp

. LP

\ f BExanpl e 10 \fRUsing fsdb to change the i-nunber

.sp

.LP

The foll owi ng conmand changes the i-nunber for the \fB7\fRth directory slot in
the root directory to \fB3\fR

.sp
.in +2

. nf

> 2:inode; 7:dir=3
i

.in -2

.sp

. LP

\ f BExanpl e 11 \fRUsing fsdb to change the nanme field

.sp

.LP

The foll owi ng command changes the \flnane\fR field in the directory slot to
\fBnane\f R

.sp
Lin +2

. nf

> 7:di r: nme" nane"
Cfi

.in -2

.sp

. LP

\fBExanpl e 12 \fRUsing fsdb to display the a bl ock

.sp

.LP

The foll owi ng command di splays the \fB3\fRrd bl ock of the current inode as

new usr/src/ man/ manln f sdb_udfs. 1m
981 directory entries.

983 . LP

984 \fBExanpl e 13 \fRUsing fsdb to set the contents of address
985 .sp

986 .LP

987 The foll
988 \ f BOxf f f
989 type.

ow ng
fffff

command sets the contents of address \fB2050\fR to
ff f fEEFFFN

\fR \fBOxffffffff\fR can be truncated, depending on the current

991 .sp

992 .in +2

993 . nf

994 > 2050=0xffff
995 . fi

996 .in -2

997 .sp

999 . LP

1000 \fBExanple 14 \fRUsing fsdb to place an ASCI| string at an address

1001 . sp

1002 .LP

1003 The foll ow ng comrand places the \fBASCII\fR string \fBthis is some text\fR at
1004 address \fB1c92434\fR

1006 . sp

1007 .in +2

1008 . nf

1009 > 1c92434="this is some text"
1010 . fi

1011 .in -2

1012 .sp

1014 . SH SEE ALSO
1015 . LP

1016 \fBclri\fR(1M, \fBfsck udfs\fR(1M, \fBdir\fR(4), \fBattributes\fR(5)

16
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10057 Man page misspel lings ouput particuliar overriden
Reviewed by: Gerg Mh™jly Doma <domagO2@nmi | . con>
LEEEEEEEEEEREEEEERESEEEEEEEEEEEEEEEEREREEREEEEEEEEEEERESRESRSESESE]
1'\" te
2 .\" Copyright (c) 1988 Regents of the University
3 .\" of California. Al rights reserved. Copyright (c) 2003 Sun M crosystens,
4 \" Inc. Al Rights Reserved.
5 .TH FSDB_UFS 1M "Apr 14, 2003"
6 . SH NAME
7 fsdb_ufs \- ufs file system debugger
8 . SH SYNOPSI S
9 .LP

. nf
11 \fBfsdb\fR \fB-F\fR ufs [\flgeneric_options\fR] [\flspecific_options\fR \flspec
fi

14 . SH DESCRI PTI ON

15 .sp

15 . LP

16 The \fBfsdb_ufs\fR command is an interactive tool that can be used to patch up
17 a damaged \fBUFS\fR file system It has conversions to translate bl ock and

18 i-nunbers into their corresponding di sk addresses. Al so included are menonic
19 offsets to access different parts of an inode. These greatly sinplify the

20 process of correcting control block entries or descending the file systemtree.
21 .sp

.LP
23 \fBf sdb\fR contai ns several error-checking routines to verify inode and bl ock
24 addresses. These can be disabled if necessary by invoking \fBfsdb\fR with the
25 \fB-o\fR option or by the use of the \fBo\fR command.

.sp
27 . LP
28 \fBfsdb\fR reads a block at a time and will therefore work with raw as well as
29 block \fBI/OfR devices. A buffer managenment routine is used to retain comonly
30 used bl ocks of data in order to reduce the nunber of read systemcalls. Al
31 assignnent operations result in an imediate wite-through of the correspondi ng
32 block. Note that in order to nodify any portion of the disk, \fBfsdb\fR nust be
33 invoked with the \fBw fR option.
34 .sp
35 . LP
36 Wherever possible, \fBadb-\fR ike syntax was adopted to pronote the use of
37 \fBfsdb\fR through famliarity.
38 . SH OPTI ONS

40 .sp

39 .LP

40 The following option is supported:
41 . sp

42 .ne 2

43 .na

44 \fB\fB-o\fR fR

45 . a

46 . RS 6n

47 Specify \fBUFS\fR fil e system specific options. These options can be any

48 conbi nation of the followi ng separated by conmas (with no intervening spaces).
49 The options avail able are:

50 .sp

51 .ne 2

.nha

53 \fB\fBAfRfR

54 . ad

55 . RS 14n

56 Display usage
.RE
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.sp
.ne 2

. na

\fB\fBo\fRfR

.ad

. RS 14n

Override some error conditions
. RE

.sp
.ne 2

.na
\fB\fBp="string’ \fRfR
ad

"RS 14n
set pronpt to string
. RE

.sp
.ne 2

.na
\fB\fBMAfRfR
.ad

. RS 14n

open for wite
. RE

. RE

. SH USAGE

.sp

. LP

Nunbers are consi dered hexadeci mal by default. However, the user has control
over how data is to be displayed or accepted. The \fBbase\fR command will

di splay or set the input/output base. Once set, all input will default to this
base and all output wll be shown in this base. The base can be overridden
tenporarily for input by precedi ng hexadeci mal nunbers with \& \fBOX\fR,
precedi ng deci mal nunbers with "\fBOt\fR , or octal nunbers with "\fBO\fR .
Hexadeci mal nunbers beginning with \fBa-f\fR or \fBA-F\fR nust be preceded with
\& \fBOX\fR to distinguish themfrom conmands.

.sp

.LP

Di sk addressing by \fBfsdb\fR is at the byte level. However, \fBfsdb\fR offers
many conmands to convert a desired inode, directory entry, block, superblock
and so forth to a byte address. Once the address has been cal cul at ed,

\fBfsdb\fR will record the result in dot (\fB\& \fR).
.sp

.LP

Several global values are maintained by \fBfsdb\fR
RS +4

. TP

.iet \(bu

.el o

the current base (referred to as \fBbase\fR),
.RE

.RS +4

TP

.iet \(bu

.el o

the current address (referred to as \fBdot\fR),
. RE

.RS +4

. TP

.iet \(bu

.el o

the current inode (referred to as \fBinode\fR),
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124 .

125

126 .

127

128 .

129

.RS +4
.iet \(bu
s}

the current count (referred to as \fBcount\fR),

130 . RE

131

132 .

133

134 .

135

136 .
137 .

138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172

173 i

174
175
176
177
178
179
180

182
183
184
185
186
187
188
189

.RS +4
.iet \(bu

o
and the current type (referred to as \fBtype\fR).

Most commands use the preset value of \fBdot\fR in their execution. For
exanpl e,

.sp

. LP

\fB> 2:inode\fR

.sp

.LP

will first set the value of \fBdot\fRto 2, ':’, will alert the start of a
command, and the \fBinode\fR command will set \fBinode\fRto 2. A count is
specified after a ',’. Once set, \fBcount\fRw Il remain at this value until a
new conmand i s encountered which will then reset the value back to 1 (the
default). So, if

.sp

.LP

\f B> 2000, 400/ X\ f R

.sp

.LP

is typed, 400 hex longs are listed from 2000, and when conpl eted, the value of
\fBdot\fR wi Il be \fB2000 + 400 * sizeof (long)\fR If a \fBRETURNM\fR is then
typed, the output routine will use the current values of \fBdot\fR

\fBcount\fR, and \fBtype\fR and di splay 400 nore hex longs. A'*" wll cause
the entire block to be displayed.

.sp

.LP

End of fragnment, block and file are nmintained by \fBfsdb\fR Wen displaying
data as fragments or blocks, an error nmessage wll be displayed when the end of
fragnent or block is reached. Wen displaying data using the \fBdb\fR,
\fBib\fR \fBdirectory\fR or \fBfile\fR commands an error nessage is displayed
if the end of file is reached. This is nainly needed to avoid passing the end
of a directory or file and getting unknown and unwanted results.

.sp
. LP

An exanpl e showi ng several conmmands and the use of
.sp

\ f BRETURN\ f R woul d be:

\fB> 2:ino; 0:dir?d\fR

or
\fB> 2:ino; 0:db: bl ock?d\fR
i
.in -2
.sp

.sp
.LP

The two exanpl es are synonynmous for getting to the first directory entry of the
root of the file system Once there, any subsequent \fBRETURMfR (or +, -)

wi || advance to subsequent entries. Note that

.sp

Lin 42

. nf
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190
191
192
193
194
195

197
198
199
200
204
201
202
203
204
205
206
207
208
209
210

\fB> 2:inode; :Is\fR

or
\fB> :Is /\fR
Cfi

.in -2

.sp

.sp
.LP

i s agai n synonynous.

. SS "Expressions"

.sSp

.LP

The synbol s recogni zed by \fBfsdb\fR are:
.sp

.ne 2

.na
\fB\f BRETURM f R f R

.ad

. RS 13n

updat e the value of \fBdot\fR by the current value of \fBtype\fR and displ ay
using the current value of \fBcount\fR

211 . RE

213
214
215
216
217
218
219
220
221
222

224
225
226
227
228
229
230
231
232
233
234

236
237
238
239
240
241
242
243
247
244

246
247
248
249
250
251
252
253

.sp
.ne 2

. ha
\fB\fBAfRfR

. al
.RS 13n

nunmeric expressions may be conposed of +, -, *, and %operators (evaluated |eft
to right) and nmay use parentheses. Once evaluated, the value of \fBdot\fR is
updat ed.

.RE

.sp
.ne 2

.na
\fB\fB\fRfl count\fRfR

.ad

. RS 13n

count indicator. The global value of \fBcount\fR will be updated to
\fBcount\fR The value of \fBcount\fRw Il remain until a new command is run. A
count specifier of "*' will attenpt to show a \flblocks’s\fR worth of
information. The default for \fBcount\fRis 1.

.RE

.sp
.ne 2

. na
\fB\fBAfRfI fA\fRfR

.ad

. RS 13n

display in structured style with format specifier \fIf\fR See
\fBFormatted Qutput\fR

\ f BFor nat t ed\ f ROut put\ f B\ & \ f R

. RE

.sp
.ne 2

.na
\fB\fB/\fRfl f\fRfR

.ad

. RS 13n

display in unstructured style with format specifier \fIf\fR See
\f BFormatted Qutput\fR
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256
257
254

256
257
258
259
260
261
262
263

265
266
267
268
269
270
271
272
273
274
275
276
277

279
280
281
282
283
284
285
286

288
289
290
291
292
293
294
295
296
297

299
300
301
302
303
304
305
306

308
309
310
311
312
313
314
315
316

display in unstructured style with format specifier \fIf\fR See
\ f BFor nat t ed\ f ROut put\ f B\ & \ f R
. RE

.sp
.ne 2

. na
\fB\fBI& \fRfR

.a
. RS 13n

the value of \fBdot\fR
. RE

.sp
.ne 2

.na
\fB\fBH\fRfle\fRfR

.ad

. RS 13n

increment the value of \fBdot\fR by the expression \fle.\fR The anobunt actually
incremented i s dependent on the size of \fBtype\fR

.sp
\fBdot = dot + e * sizeof (type)\fR
.sp
The default for \fle\fRis \fBI\fR
. RE

.sp
.ne 2

.na
\fB\fB-\fRfle\fRfR

.ad

. RS 13n

decrenment the value of \fBdot\fR by the expression \fle\fR See \fB+\fR
. RE

.sp
.ne 2

. ha
\fB\fB \fRfle\fRfR

. al
.RS 13n

mul tiply the value of \fBdot\fR by the expression \fle.\fR Miltiplication and
division don't use \fBtype\fR 1In the above cal culation of \fBdot\fR, consider
the \fBsizeof (type)\fR to be \fBI\fR

.RE

.sp
.ne 2

. na
\fB\fBWAfRfle\fRfR

.ad

. RS 13n

di vide the value of \fBdot\fR by the expression \fle\fR See \fB*\fR
.RE

.sp
.ne 2

.na
\fB\fB<\fR fl nane\fR fR

.ad

. RS 13n

restore an address saved in register \flname\fR \flnane\fR nust be a single
letter or digit.

. RE
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318
319
320
321
322
323
324
325
326

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

339
340
341
342
343
344
345
346
347
348
349

351
352
353
354
355
356
357
358

.sp
.ne 2

. na
\fg\fB>\fR\fI nane\fR fR

. al
.RS 13n
save an address in register \flname\fR \flname\fR nust be a single letter or

digit.
. RE

.sp
.ne 2

.na
\fB\fB=\fRfl fA\fRfR
.ad

. RS 13n

di splay indicator. If
display indicator. If
of \fBdot\fR is displayed ing the format specifier \fIf\fR See
\fBFormatted Qutput\fR O herw se, assignnment is assumed. See \fB=\fR
\ f BFor mat t ed\ f ROut put. Ctherw se, assignment is assuned See \fB=\fR
. RE

Ris a legitimte format specifier, then the val ue
Ris al

\fl
\fl egitimate format specifier. then the val ue
ye

.sp
.ne 2

. ha
\fB\fB= [\fRfIS\fRfB] [\fRfle\fRfB]\fRfR
ad

_RS 13n
assi gnment indicator. The address po

inte
changed to the value of the expression
in
\ f

by \fBdot\fR has its contents
R or to the \fBASCII\fR
fR. This nmay be useful for

information.

representation of the quoted (") str

d
f
\
changi ng directory nanmes or \fBASC | f
.RE

\fl
g \f
R fi

.sp
.ne 2

.na
\fB\fB=H\fRfl e\fRfR

.ad

. RS 13n

i ncremental assignment. The address pointed to by \fBdot\fR has its contents
incremented by expression \fle\fR

359 . RE

361
362
363
364
365
366
367
368
369

371 .
376 .

372
373
374
375
376
377
378
379
380

.sp
.ne 2

.nha
\fB\fB=-\fRfl e\fRfR

.ad

. RS 13n

decrenmental assignnent. The address pointed to by \fBdot\fR has its contents
decremented by expression \fle\fR

.RE

A conmand nust be prefixed by a ':’ character. Only enough letters of the
command to uniquely distinguish it are needed. Miltiple commands may be entered
on one line by separating themby a \fBSPACE,\fR \fBTAB\fR or ;.

.sp

.LP

In order to view a potentially unnmounted disk in a reasonabl e manner,

\fBf sdb\fR offers the \fBcd\fR, \fBpwd\fR, \fBlIs\fR and \fBfind\fR commands.
The functionality of these commands substantially matches those of its UNI X



new usr/src/ man/ manlnl f sdb_ufs. 1m

381
382
383
384
385
386
387
388
389
390
391
392
393
394
395

counterparts. See individual commands for details. The '*', "?", and '[-]" wild
card characters are avail abl e.

.sp
.ne 2

.na
\f B\ f Bbase=b\f R fR

.ad

.Sp .6

.RS 4n

di splay or set base. As stated above, all input and output is governed by the
current \fBbase\fR If the \fB=b\fRis omtted, the current \fBbase\fR is

di splayed. Otherwise, the current \fBbase\fRis set to \flb.\fR Note that this
is int erpreted uS|ng the ol d value of \fBbase\fR so to ensure correctness use
the "0, '0t’, or 'Ox' prefix when changing the \fBbase\fR The default for
\fBbaselfR i s hexadeci mal .

396 . RE

398
399
400
401

.sp
.ne 2

.na
\fB\fBblock\fRfR
d

402 . a

403
404
405

.sp .6
. RS 4n
convert the value of \fBdot\fR to a bl ock address.

406 . RE

408
409

.sp
.ne 2

410 . na

411
412
413
414
415
416
417

\fB\fBcd \fRfIdir\fRfR

.ad

.Sp .6

.RS 4n

change the current directory to directory \fldir\fR The current val ues of
\fBi node\fR and \fBdot\fR are al so updated. If no \fldir\fRis specified, then
change directories to inode \fB2\fR ("/").

418 . RE

420
421
422
423
424
425
426
427

.sp
ne 2

\fB\chg\fR\fR
ad
.Sp .6

RS 4n
convert the value of \fBdot\fR to a cylinder group.

428 . RE

430
431
432
433

.sp
.ne 2

.nha
\fB\fBdirectory\fRfR
d

434 . a

435
436
437
438
439

.sp .6

.RS 4n

If the current \fBinode\fRis a directory, then the value of \fBdot\fR is
converted to a directory slot offset in that directory and \fBdot\fR now points
to this entry.

440 . RE

442
443
444
445
446

.sp
.ne 2

. na
\fB\fBfile\fRfR
.ad
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447
448
449
450
451

453
454
455
456
457
458
459
460
461
462
463

.sp .6

. RS 4n

the value of \fBdot\fR is taken as a relative block count fromthe begi nning of
the file. The value of \fBdot\fR is updated to the first byte of this bl ock.
.RE

.Sp
.ne 2

.na
\fB\fBfind\fR\fIdir\fR[ \fB-name\fR\fIN\fR [\fB-inumMfR\flIi\fRI\fR

.ad

.sp .6

.RS 4n

find files by name or i-nunber. \fBfind\fR recursively searches directory
\fBdir\fR and bel ow for filenanes whose i-nunber matches \fli\fR or whose nane
mat ches pattern \fIn\fR Note that only one of the two options (-nane or -inum
may be used at one tine. Also, the -print is not needed or accepted.

464 . RE

466
467

.sp
.ne 2

468 . na

469
470
471
472
473
474
475

477
478
479
480
481
482
483
484
485
486
487

489
490
491
492
493
494
495
496
497
498
499
500

\fB\fBfil I\fRfl=p\fRfR
.ad

.sp .6

. RS 4n

fill an area of disk with
\fBdot\fR and \fBcount\fR
. RE

pattern \fIp\fR The area of disk is delinted by

.sp
ne 2

\fB\foragmant\fR\fR

sp .6

. RS 4n

convert the value of \fldot\fRto a fragnent address. The only difference
between the \fBfragment\fR comrand and the \fBbl ock\fR command is the anmpunt
that is able to be displayed.

. RE

.sp
.ne 2

.na
\fB\fBinode\fRfR

.ad

.sp .6

. RS 4n

convert the value of \fldot\fR to an inode address. |f successful, the current
val ue of \fBinode\fR will be updated as well as the value of \fldot\fR As a
conveni ent shorthand, if ’:inode’ appears at the beginning of the line, the
value of \fldot\fRis set to the current \fBinode\fR and that inode is

di spl ayed in inode fornat.

501 . RE

503
504

.sp
.ne 2

505 .n

506

a
\fB\fBl og_chk\fRfR
d

507 . al

508
509
510
511

.sp .6

.RS 4n

run through the valid log entries without printing any information and verify
the layout.

512 . RE
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514
515
516
517
518
519
520
521
522
523
524

526
527
528
529
530
531
532
533
534
535

537
538

539 .

540
541
542
543
544
545
546

548
549
550
551
552
553
554
555
556
557

559
560
561
562
563
564
565
566
567
568
569
570
571
572

574
575
576
577
578

.sp
.ne 2

.na
\fB\fBlog_delta\fRfR
.ad

.sp .6

. RS 4n

count the number of deltas into the log, using the value of dot as an offset
into the 1og. No checking is done to make sure that offset is within the
head/tail offsets.

. RE

.sp
.ne 2

.na
\fB\fBl og_head\fR fR
.ad

.sp .6

. RS 4n

di splay the header information about the file systemlogging. This shows the
bl ock allocation for the log and the data structures on the disk.

. RE

.sp
.ne 2

na
\fB\fBl og_otodb\fR fR
.ad

.sp .6

.RS 4n

return the physical
the |og.

.RE

di sk bl ock nunber, using the value of dot as an offset into

.sp
.ne 2

.na
\fB\fBl og_show fR fR
.ad

.sp .6
.RS 4
display all
log (EQL).
.RE

del tas between the beginning of the log (BOL) and the end of the

.sp
.ne 2

.na

\fB\fBIs\fRfR

.ad

.sp .6

. RS 4n

[ \fB-RfR] [ \fB-I\fR] \flpatl pat2\fR|.\|.\|. list directories or files.
If nofileis specified, the current directory is assuned. Either or both of
the options may be used (but, if used, \flnust\fR be specified before the
filenane specifiers). Also, as stated above, wild card characters are avail abl e
and nul tiple argunents nay be given. The long listing shows only the i-nunber
and the nane; use the \fBinode\fR command with '?i’ to get nore infornation.
. RE

.sp
.ne 2

. na
\fB\fBoverride\fRfR
.ad
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579
580
581
586
582
583

585
586

587 .

588
589
590
591
592
593

595
596
597
598
599
600
601
602
603

605
606
607
608
609
610
611
612
613

615
616
617
618
619
620
621
622
623
624
625
626

628
629
630
631
632
633
634
635
636

.sp .6

. RS 4n

toggl e the value of override.
toggl e the value of override.
override is toggled on.

. RE

Sone error conditions nmay be overridden if
Sone error conditions nmay be overriden if

.sp
.ne 2

na
\fB\fBpronpt\fRfl p\fRfR
.ad

.sp .6

.RS 4

change the \fBfsdb\fR pronpt to \fIp\fR \flp\fR nmust be surrounded by (")s.
.RE

.sp
.ne 2

.na
\fB\fBpwd\ f R f R
.ad

.sp .6

. RS 4n

di splay the current working directory.
. RE

.sp
.ne 2

.na
\fB\fBqui t\fRfR
.ad

.sp .6

.RS 4

quit \fBfsdb\fR
.RE

.sp
.ne 2

. na
\fB\fBsb\fR fR
.ad

.sp .6

. RS 4n

the value of \fldot\fR is taken as a cylinder group nunber and then converted
to the address of the superblock in that cylinder group. As a shorthand, ’':sb’
at the beginning of a line will set the value of \fldot\fRto \flthe\fR
superbl ock and display it in superblock fornat.

. RE

.sp
.ne 2

.na

\f B\ f Bshadow\ f R f R

.ad

.sp .6

. RS 4n

if the current inode is a shadow i node,
the begi nning of the shadow i node dat a.

then the value of \fldot\fRis set to

637 . RE

639
640
641
642
643

.sp
.ne 2

. na
\fB\fBI\fRfR
.ad

10
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644
645
646

.sp .6
.RS 4n
escape to shell

647 . RE

649
655
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670

. SS "I node Commands"

.sp

.LP

In addition to the above commands, there are several conmands that deal with
inode fields and operate directly on the current \fBinode\fR (they still

require the ":’). They may be used to nore easily display or change the
particular fields. The value of \fldot\fRis only used by the '\fB:db\fR

and '\fB:ib\fR commands. Upon conpl etion of the command, the value of \fldot\fR
changed to point to that particular field. For exanple,

.sp

.LP

\fB> :In=+1\fR

.sp

.LP

woul d increnent the Iink count of the current \fBinode\fR and set the val ue of
\fldot\fR to the address of the link count field.

.sp

.ne 2

. na
\fB\fBat\fRfR
.ad

.RS 7n

access tine.

671 .RE

673
674
675
676
677
678
679
680

682
683
684
685
686
687
688

.sp
.ne 2

. na
\fB\fBbs\fRfR
.ad

.RS 7n

bl ock si ze.

. RE

.sp
.ne 2

. na
\fB\fBct\fRfR
.ad

.RS 7n
creation tine.

689 . RE

691
692
693
694
695
696
697
698
699
700
701

702 .

703

704 .
705 .
706 .

.sp
.ne 2

.na
\fB\fBdb\fR fR

.ad

.RS 7n

use the current value of \fldot\fR as a direct block index, where direct blocks
nunber fromO - 11. In order to display the block itself, you need to ’pipe’
this result into the \fBblock\fR or \fBfragnment\fR comrmand. For exanpl e,

.sp

.in +2

\fB > 1:db: bl ock, 20/ X\ f R

woul d get the contents of data block field 1 fromthe inode and convert it to a
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709
710
716

bl ock address. 20 longs are then displayed in hexadecinmal. See
\fBFornatted Qutput\fR
\ f BFor mat t ed\ f RQut put\ f B\ & \ f R

711 .RE

713
714
715
716
717
718
719
720

722
723
724
725
726
727
728
729
730
731

.sp
.ne 2

.na
\fB\fBgi d\fRfR
ad

RS 7n
group id.
. RE

.sp
.ne 2

.na
\fB\fBib\fRfR

.ad

.RS 7n

use the current value of \fldot\fR as an indirect block index where indirect

bl ocks nunmber fromO - This will only get the indirect block itself (the

bl ock containing the pointers to the actual blocks). Use the \fBfile\fR command
and start at block 12 to get to the actual bl ocks.

732 .RE

734
735
736
737
738
739
740
741

743
744
745
746
747
748
749

.sp
.ne 2

. na
\fB\fBIn\fRfR
.ad

.RS 7n

link count.

. RE

.sp
.ne 2

. na
\fB\fBnt\fRfR
.ad

.RS 7n

nodi fication tine.

750 . RE

752
753
754
755
756
757
758
759

761
762
763
764
765
766
767
768

770
771
772
773

.sp
.ne 2

. ha
\fB\fBnd\ fRfR

. al
.RS 7n
node.

. RE

.sp
.ne 2

.na
\fB\fBmaj\fRfR

.ad

.RS 7n

maj or devi ce nunber.
.RE

.sp
.ne 2

. ha
\fB\fBnin\fRfR
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774
775
776

.ad
.RS 7n
m nor devi ce nunber.

777 .RE

779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795

.sp
.ne 2

.na
\fB\fBhmM fRfR

.ad

.RS 7n

al though listed here, this command actual ly operates on the directory nane
field. Once poised at the desired directory entry (using the \fldirectory\fR
command), this command will allow you to change or display the directory nane.
For exanpl e,

.sp
\fB> 7:dir:nn¥"foo"\fR

.sp

will get the \fB7\fRth directory entry of the current \fBinode\fR and change
its name to foo. Note that names cannot be nade larger than the field is set up
for. If an attenpt is made, the string is truncated to fit and a warning
nmessage to this effect is displayed.

796 . RE

798
799
800
801
802
803
804

.sp
.ne 2

. ha
\fB\fBsi\fRfR

.a
.RS 7n
shadow i node.

805 . RE

807
808
809
810
811
812
813
814

816
817
818
819
820
821
822

.sp
.ne 2

. ha
\fB\fBsz\fR fR
.ad

.RS 7n

file size.

. RE

.sp
.ne 2

.na
\fB\fBuid\fRfR
.ad

.RS 7n

user id.

823 . RE

825

832 .

826
827
828
829
830
831
832
833
834

835 .
836 .
837 .
838 .

.SS "Formatted Qutput”

There are two styles and many format types. The two styles are structured and
unstructured. Structured output is used to display inodes, directories,
superbl ocks and the like. Unstructured displays raw data. The foll ow ng shows
the different ways of displaying:

.sp
.ne 2

. ha
\fB\fB2AfRfR
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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
871

873
874
875
876
877
878
879
880

882

884
885
886
887
888
889
890
891
892
893
894
895
896
897

899
900
901
902
903
904

.na
\fB\fBc\fR fR

.ad

.RS 5n

di spl ay as cylinder groups
. RE

.sp
.ne 2

.na
\fB\fBI\fRfR
.ad

.RS 5n

di spl ay as inodes
.RE

.sp
.ne 2

.na
\fB\fBd\fRfR

.ad

. RS 5n

display as directories
.RE

.sp
.ne 2

. na

\fB\fBs\fRfR

.ad

.RS 5n

di spl ay as superbl ocks
.RE

.sp
.ne 2

.na
\fB\fBS\fRfR

.ad

. RS 5n

di spl ay as shadow i node data
.RE

. RE

.sp
.ne 2

. nha
\fB\fB/\fRfR
.ad

. RS 5n

.sp

.ne 2

.na
\fB\fBb\fRfR
.ad

.RS 7n

di splay as bytes
.RE

.sp
.ne 2

.na
\fB\fBc\fRfR
.ad

.RS 7n

14
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905
906

908
909

910 .

911
912
913
914
915

917
918

919 .

920
921
922
923
924

926
927
928
929
930
931
932
933

935
936
937
938

940
941
942
943
944
945
946

948
949
950
951
952
953
954

956
957
958
959
960
961

963
964
965
966
967
968
969

di spl ay as characters
RE

.sp
.ne 2

na
\fB\fBo OfRfR

.ad

.RS 7n

di splay as octal shorts or |ongs
.RE

.sp
.ne 2

na
\fB\fBd DIf RfR

.ad

.RS 7n

di spl ay as decimal shorts or |ongs
.RE

.sp
.ne 2

.na
\fB\fBx X\fRfR

.ad

.RS 7n

di spl ay as hexadeci mal shorts or |ongs
.RE

The format specifier inmediately follows the '/’ or '?' character. The val ues
displayed by '/b’ and all '?" formats are displayed in the current \fBbase\fR
Al'so, \fBtype\fR is appropriately updated upon conpl etion.

.RE

. SH EXAMPLES

.LP

\fBExanpl e 1 \fRDi splaying in Decinal
.sp

.LP
The foll owi ng command di spl ays \fB2010\fR in deci mal (use of \fBfsdb\fR as a
cal culator for conplex arithnetic):

.sp
Lin 42

. nf

> 2000+400% 20+20) =D
Cfi

.in -2

.sp

.LP

\fBExanpl e 2 \fRDi splaying an i-nunber in |node Fornat

.sp

.LP

The foll owi ng conmand di spl ays i-nunber \fB386\fR in an inode format. This now
becomes the current \fBinode\fR

.sp
in 42

. nf

> 386:i no?i
i

in -2

.sp

15
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971
972
973
974
975
976

978 .
979 .
980 .

981

982 .
983 .
984 .

986
987
988
989
990

992
993
994
995

996 . f

997
998

1000
1001
1002
1003
1004

1006
1007
1008
1009
1010
1011
1012

1014
1015
1016
1017
1018

1020 .
1021 .i
1022 .

1023

1024 .
1025 .
1026 .

1028
1029
1030
1031
1032
1033

1035
1036

. LP

\ f BExanpl e 3 \fRChangi ng the Link Count

.sp

.LP

The fol |l owi ng command changes the |ink count for the current \fBinode\fR to
\fBA\fR

. LP

\f BExanpl e 4 \fRI ncrenmenting the Link Count

.sp

.LP

The foll owi ng command increnments the Iink count by \fBI\fR

.sp
Lin 42

. nf

> ;|n=+1
i

.in -2
.sp

.LP

\f BExanpl e 5 \fRDi spl aying the Creation Tine

.sp

.LP

The fol |l owi ng command di spl ays the creation tinme as a hexadeci mal | ong:

.sp
.in +2
. nf
> ct=X
Cfi
.in -2
.sp

.LP

\f BExanpl e 6 \fRDi splaying the Mdification Tinme

.sp

.LP

The foll owing conmand di splays the nodification time in tinme fornat:

. LP

\fBExanpl e 7 \fRDi splaying in ASCl |

.sp

.LP

The foll owi ng command di splays in \fBASCI|,\fR bl ock zero of the file
associated wth the current \fBinode\fR

.sp
Lin 42

16
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1037 . nf

1038 > O:filelc
1039 .fi

1040 .in -2
1041 .sp

1043 . LP

1044 \fBExanple 8 \fRDi splaying the First Block’s Wrth of Directorty Entries

1045 . sp

1046 .LP

1047 The foll ow ng comrand di splays the first block’s worth of directory entries for
1048 the root inode of this file system It will stop prematurely if the \fBEOR\fR
1049 is reached

1051 . sp

1052 .in +2

1053 . nf

1054 > 2:ino,*?d
1055 . fi

1056 .in -2

1057 .sp

1059 . LP

1060 \fBExanpl e 9 \fRDi splayi ng Changes to the Current |node

1061 . sp

1062 .LP

1063 The foll owi ng comrand di spl ays changes the current inode to that associated
1064 with the \fB5\fRth directory entry (nunbered fromzero) of the current

1065 \fBinode\fR The first logical block of the file is then displayed in

1066 \fBASCII\fR

1068 . sp

1069 .in +2

1070 . nf

1071 > 5:dir:inode; O:file,*/c
1072 . fi

1073 .in -2

1074 .sp

1076 .LP

1077 \fBExanpl e 10 \fRDi spl ayi ng t he Super bl ock

1078 .sp

1079 .LP

1080 The foll ow ng comrand di spl ays the superblock of this file system

1082 .sp
1083 .in +2
1084 . nf
1085 > :sb
1086 . fi
1087 .in -2
1088 . sp

1090 .LP

1091 \fBExanpl e 11 \fRDi splaying the Cylinder G oup

1092 .sp

1093 . LP

1094 The followi ng conmmand displays cylinder group information and summary for
1095 cylinder group \fB1\fR

1097 .sp

1098 .in +2
1099 . nf

1100 > 1:cg?c
1101 .fi

1102 .in -2
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1103

1105
1106
1107
1108
1109
1110

1112

1113

1114

1115

1116

1117

1118

1120
1121
1122
1123
1124
1125

1127
1128
1129
1130
1131
1132
1133

1135
1136
1137
1138
1139
1140

1142
1143
1144
1145
1146
1147
1148

1150
1151
1152
1153
1154
1155

1157
1158
1159
1160
1161
1162
1163

1165
1166
1167
1168

.sp

. LP

\ f BExanpl e 12 \fRChangi ng the i-nunber

.sp

.LP

The foll owi ng command changes the i-nunber for the seventh directory slot in
the root directory to \fB3\fR

.in +2
> 2:inode; 7:dir=3
.in -2

.LP

\ f BExanpl e 13 \fRDi splaying as Directory Entries

.Sp

.LP

The followi ng conmand di splays the third block of the current \fBinode\fR as
directory entries

.sp
.in +2
. nf
> 2:db: bl ock, *?d
fi
.in -2
.sp
. LP
\ f BExanpl e 14 \fRChangi ng the Nane Field
.sp
LP

The foll owi ng command changes the nane field in the directory slot to
\flnane\fR

.sp
.in +2

. nf

> 7:dir: nme" nanme”
Cfi

.in -2

.sp

.LP

\fBExanpl e 15 \fRGetting and Filling El ements

.sp

.LP

The foll owing conmand gets fragment \fB3c3\fR and fill \fB20\fR \fBtype\fR
elenents with \fBOx20\fR

.sp
.in +2

. nf

> 3c3: fragnent, 20: fill=0x20
fi

in -2
.sp
LP

\fBExanple 16 \fRSetting the Contents of an Address

.sp
. LP
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1169
1170
1171

1173
1174
1175
1176
1177
1178
1179

1181
1182
1183
1184
1185

1187
1188
1189
1190
1191
1192
1193

1195
1196
1197
1198
1199
1200

1202

1203

1204

1205

1206

1207

1208

1210

1218

1211
1212
1213
1214
1223
1215
1216
1217
1218
1219
1229
1220
1221
1222
1223
1224
1225
1226

The foll owi ng conmand sets the contents of address \fB2050\fR to
\fBOXffffffff\fR \fBOXffffffff\fR may be truncated depending on the current
\fBtype\fR

.sp

.in +2

. nf

> 2050=0xffff
i

.in -2

.sp

LP

\fBExanpl e 17 \fRPl aci ng ASCI |
.sp

.LP
The foll owi ng command places the \fBASCII\fR for the string at \fB1c92434\fR

.sp
Lin 42

. nf

> 1¢92434="this is sonme text"
Cfi

.in -2

.sp

.LP

\ f BExanpl e 18 \fRDi spl ayi ng Shadow | node Data

.sp

.LP

The foll owi ng conmand di splays all of the shadow i node data in the shadow i node
associated wth the root inode of this file system

Lin 42
> 2:ino:si:ino;0: shadow, *?S

in -2

. SH SEE ALSO

. LP

\fBclri\fR(1M, \fBfsck_ufs\fR(1M, \fBdir_ufs\fR(4), \fBattributes\fR(5),

\ f Buf s\ f R( 7FS)

. SH WARNI NGS

.sp

.LP

Since \fBfsdb\fR reads the disk raw, extrene caution is advised in determ ning
its availability of \fBfsdb\fR on the system Suggested pernissions are 600 and
owned by bin.

. SH NOTES

.sp

.LP

The old command |ine syntax for clearing i-nodes using the ufs-specific
\fB\& -z i-nunber’\fR option is still supported by the new debugger, though it
is obsolete and will be renoved in a future release. Use of this flag will
result in correct operation, but an error nessage will be printed warning of
the i npendi ng obsol esence of this option to the command. The equi val ent
functionality is available using the nore flexible \fBclri\fR(1M comand.
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LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 61 . SH DESCRI PTI O\‘
19056 Tue Dec 11 09:48:08 2018 62 .sp
new usr/src/ man/ manlnf i keadm 1m 62 .LP
10057 Man page misspellings ouput particuliar overriden 63 The \fBikeadmM fR utility retrieves information fr m and nani pul ates the
Reviewed by: Gerg Mh™jly Doma <domagO2@nmi | . con> 64 configuration of the Internet Key Exchange (\fBIKE\fR) protocol daenon,
********************************************************** 65 \fBI n. Iked\fR(lM
1'\" te 66 .sp
2 .\" Copyright (c) 2009, Sun Mcrosystens, Inc. All Rights Reserved. 67 .LP
3 .\" The contents of this file are subject to the terns of the Common Devel opnent 68 \fBi keadm f R supports a set of operations, which may be performed on one or
4 .\" You can obtain a copy of the license at usr/src/ OPENSCLARI S. LI CENSE or http: 69 nore of the supported object types. Wien invoked wi thout argunents,
5 \" When distributing Covered Code, include this CDDL HEADER in each file and in 70 \fBi keadmM fR enters interactive node which prints a pronpt to the standard
6 . TH | KEADM 1M "Jan 27, 2009" 71 output and accepts comrands fromthe standard input until the end-of-file is
7 . SH NAME 72 reached.
8 i keadm\- mani pul ate Internet Key Exchange (IKE) paraneters and state 73 .sp
9 . SH SYNOPSI S 74 . LP
10 . LP 75 Because \fBi keadm f R mani pul ates sensitive keying information, you nust be
11 .nf 76 superuser to use this conmand. Additionally, some of the commands avail abl e
12 \fBi keadm fR [\fB-np\fR] 77 require that the daenon be running in a privileged node, which is established
13 . fi 78 when the daenon is started.
79 .sp
15 . LP 80 .LP
16 . nf 81 For details on how to use this conmand securely see .
17 \fBi keadmM fR [\fB-np\fR] get [debug | priv | stats | defaults] 82 . SH OPTI ONS
18 . fi 84 .sp
83 .LP
20 .LP 84 The follow ng options are supported:
21 .nf 85 .sp
22 \fBikeadmM fR [\fB-np\fR] set [debug | priv] [level] [file] 86 .ne 2
23 . fi 87 .na
88 \fB\fB-n\fRfR
25 . LP 89 .ad
26 . nf 90 .sp .6
27 \fBikeadmM fR [\fB-np\fR] [get | del] [pl | rule | preshared] [id] 91 . RS 4n
28 .fi 92 Prevent attenpts to print host and network nanmes synbolically when reporting
93 actions. This is useful, for exanple, when all nanme servers are down or are
30 .LP 94 ot herw se unreachabl e.
31 .nf 95 . RE
32 \fBikeadmM fR [\fB-np\fR] add [rule | preshared] { \fldescription\fR}
33 .fi 97 .sp
98 ne 2
35 .LP 99
36 .nf 100\fB\fB-p\fR\fR
37 ikeadm [\fB-np\fR] token [login | logout] \flPKCS#11_Token_QObject\fR 101
38 .fi 102 sp .6
103 . RS 4n
40 . LP 104 Paranoid. Do not print any keying material, even if saving Security
41 . nf 105 Associations. Instead of an actual hexadecinal digit, print an \fBX\fR when
42 \fBikeadmM fR [\fB-np\fR] [read | wite] [rule | preshared | certcache] \flfile\f 106 this flag is turned on.
43 . fi 107 . RE
45 . LP 109 . SH USAGE
46 . nf 110 . SS " Commands”
47 \fBi keadmM fR [\fB-np\fR] [dunp | pls | rule | preshared] 113 .sp
48 . fi 111 . LP
112 The fol |l owi ng conmands are supported:
50 .LP 113 .sp
51 .nf 114 .ne 2
52 \fBi keadmM fR [\fB-np\fR] flush [pl | certcache] 115 .na
53 .fi 116 \fB\fBadd\f R fR
117 . ad
55 . LP 118 .sp .6
56 .nf 119 . RS 4n
57 \fBi keadm fR hel p 120 Add the specified object. This option can be used to add a new policy rule or a
58 [get | set | add | del | read | wite | dunp | flush | token] 121 new preshared key to the current (running) in.iked configuration. Wen adding a
59 .fi 122 new preshared key, the command cannot be invoked fromthe command line, as it
123 will contain keying material. The rule or key being added is specified using
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124
125

127
128

approprl ate id-value pairs as described in the \fBI D FORMATS\fR secti on.

.sp
.ne 2

129 .na

130
131
132
133
134
135
136
137

\fB\fBdel\fRfR

.ad

.sp .6

. RS 4n

Del ete a specific object or objects from\fBin.

This operation is available for \fBIKE\fR (Phase 1) \fBSA\fRs, policy rules,
and preshared keys. The object to be deleted is specified as described in the
\fBld Formats\fR

138 . RE

140
141

.sp
.ne 2

142 .na

143

\fB\f Bdunp\fR fR
d

144 . a

145
146
147
148
149
150
151

153
154
155
156
157
158
159
160
161

.sp .6

. RS 4n

Di splay all objects of the specified type known to \fBin.iked\fR This option
can be used to display all Phase 1 \fBSA\fRs, policy rules, preshared keys, or
the certificate cache. A large anpunt of output may be generated by this
conmand.

. RE

.sp
ne 2

\fB\foIush\fR’\fR
ad

sp .6

RS 4n

Remove al | \fBIKE\fR (Phase 1) \fBSA\fRs or cached certificates from
\fBin.iked\fR

162 .s

163
164

p
Note that flushing the \fBcertcache\fR will also (as a side-effect) update |KE
with any new certificates added or renpved.

165 . RE

167
168

.sp
.ne 2

169 .na

170
171
172
173
174
175
176
177
178

\fB\fBget\fR\fR

RS 4n

Lookup and di splay the specified object. My be used to view the current debug
or privilege level, global statistics and default values for the daenon, or a
specific \fBIKE\fR (Phase 1) \fBSA\fR policy rule, or preshared key. The
latter three object types require that identifying information be passed in;
the appropriate specification for each object type is described bel ow.

179 .RE

181
182
183
184

.sp
.ne 2

.na
\fB\fBhel p\fRfR
d

185 . a

186
187
188
189

.sp .6

.RS 4n

Print a brief summary of commands, or, when followed by a command, prints
i nformation about that command.

iked\fR s current configuration.
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190

192
193
194
195
196
197
198
199
200

. RE

.sp
.ne 2

.na
\fB\fBread\fRfR

.ad

.sp .6

.RS 4n

Update the current \fBin.iked\fR configuration by reading the policy rules or
preshared keys fromeither the default location or fromthe file specified.

201 . RE

203
204
205
206

.sp
.ne 2

.na
\fB\fBset\fRfR
d

207 . al

208
209
210
211
212
213
214
215
216

218
219

.sp .6

RS 4n
Adj ust the current debug or privilege level. If the debug I evel is being
modi fied, an output file may optionally be specified; the output file
\fBnust\fR be specified if the daenon is running in the background and is not
currently printing to a file. Wen changing the privilege |evel, adjustments
may only be made to | ower the access level; it cannot be increased using

i keadm

. RE

.sp
.ne 2

220 .n

221

a
\fB\fBiwite\fRfR
d

222 . a

223
224
225
226
227

.sp .6

. RS 4n

Wite the current \fBin.iked\fR policy rule set or preshared key set to the
specified file. A destination file nust be specified. This command shoul d not
be used to overwite the existing configuration files.

228 .RE

230
231

.sp
.ne 2

232 .na

233

\fB\fBtoken\fRfR
d

234 . a

235
236
237
238
239
240
241

242 .
243 .

244
245
246
247
248
249
250
251
252
253

255

.sp .6

RS 4n

Log into a PKCS#11 token object and grant access to keying material or |og out
and invalidate access to keying naterial.

sp
\fBtoken\fR can be run as a normal user with the foll owi ng aut horizations:
.RS +4

\th oken\fR l ogin: \fBsolaris.network.ipsec.ike.token.loginfR

.RS +4

TP

.ie t \ (bu

el

\f Bt oken\fR l ogout: \fBsolaris.network.ipsec.ike.token.|ogout\fR
. RE

.RE

. SS "Object Types"
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259 .sp

256 .ne 2

257 .na

258 \ f Bdebug\ f R
259 . ad

260 .sp .6

261 . RS 4n

262 Specifies the daenon’s debug level. This determ nes the anpunt and type of
263 out put provided by the daenon about its operations. The debug level is actually
264 a bitmask, with individual bits enabling different types of information.

265 .sp
267 .sp

268 . TS

269 c c c

270 1 1 I .

271 Description Fl ag Ni cknane
272

273 Certificate management 0x0001 cert
274 Key managenent 0x0002 key

275 QOperati onal 0x0004 op

276 Phase 1 SA creation 0x0008 phasel
277 Phase 2 SA creation 0x0010 phase2
278 PF_KEY interface 0x0020 pfkey
279 Policy managenent 0x0040 policy

280 Proposal construction 0x0080 prop
281 Door interface 0x0100 door

282 Config file processing 0x0200 config
283 Al debug flags Ox3ff al |

284 . TE

286 When specifying the debug |evel, either a number (decimnmal or hexadecimal) or a

287 string of nicknames may be given. For exanple,
288 \ f Bphasel\ f R+\ f Bphase2\f R+\ fBpol i cy\fR are all

\fB88\fR, \fBOx58\fR and
equivalent, and will turn on

289 debug for \fBphase 1\fR \fBsa\fR creation, \fBphase 2 sa\fR creation, and
290 policy managenent. A string of nicknanes may al so be used to renove certain
291 types of information; \fBall-op\fR has the effect of turning on all debug
292 \fBexcept\fR for operational messages; it is equivalent to the nunbers

293 \fB1019\fR or \fBOx3fb\fR
294 . RE

296 .sp

297 .ne 2

298 .na

299 \fBpriv\fR

300 . ad

301 .sp .6

302 . RS 4n

303 Specifies the daenpn’s access privilege |evel.
304 .sp

305 .in +2

306 . nf

307 Description Level Ni ckname
308 Base | evel 0 base
309 Access to preshared key info 1 nodkeys
310 Access to keying material 2 keymat
311 . fi

312 .in -2

313 .sp

The possi bl e val ues are:

315 By default, \fBin.iked\fRis started at the base level. A command-line option
316 can be used to start the daenon at a higher level. \fBi keadmfR can be used to
317 lower the level, but it cannot be used to raise the |evel.

318

320 privilege level.

.sp
319 Either the nunerical level or the nicknane may be used to specify the target
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321 .sp

322 In order to get, add, delete, dunp, read, or wite preshared keys, the

323 privilege level nust at |east give access to preshared key information.

324 However, when view ng preshared keys (either using the get or dunp command),
325 the key itself will only be available if the privilege level gives access to
326 keying material. This is also the case when view ng Phase 1 \fBSA\fRs.

327 . RE

329 .sp

330 .ne 2

331 .na

332 \fBstats\fR

333 . ad

334 .sp .6

335 . RS 4n

336 A obal statistics fromthe daenon, covering both successful and failed Phase 1
337 \fBSA\fR creation.

338 .sp

339 Reported statistics include:

340 . RS +4

341 . TP

342 .ie t \(bu

343 .el o

344 Count of current P1 \fBSA\fRs which the local entity initiated

345 . RE

346 . RS +4

347 . TP

348 .ie t \(bu

349 .el o

350 Count of current P1 \fBSA\fRs where the |ocal entity was the responder
351 . RE

352 .RS +4

353 . TP

354 .iet \(bu

355 .el o

356 Count of all P1 \fBSA\fRs which the local entity initiated since boot
357 .RE

358 . RS +4

359 . TP

360 .iet \(bu

361 .el o

362 Count of all P1 \fBSA\fRs where the local entity was the responder since boot
363 . RE

364 . RS +4

365 . TP

366 .iet \(bu

367 .el o

368 Count of all attenpted \fBP1\fR \fBSA\fRs since boot, where the local entity
369 was the initiator; includes failed attenpts

370 . RE

371 .RS +4

372 . TP

373 .iet \(bu

374 .el o

375 Count of all attenpted P1 \fBSA\fRs since boot, where the |ocal entity was the
376 responder; includes failed attenpts

377 .RE

378 .RS +4

379 . TP

380 .iet \(bu

381 .el o

382 Count of all failed attenpts to initiate a \fBPI\fR \fBSA\fR, where the failure
383 occurred because the peer did not respond

384 .RE

385 . RS +4

386 . TP
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387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405

407
408
409
410
411
412
413
414
415
419
416
417
418
419
420
424
421
422
423

425
426

427 .

428
429
430
431
432
433
434

436
437

438 .

439
440
441
442
443
444
445
446

448
449
450

.iet \(bu

.el o

Count of all failed attenpts to initiate a P1L \fBSAfR where the peer
responded

RE

‘RS +4

TP

et \(bu
|

.el o
Count of all failed \fBP1\fR \fBSA\fRs where the peer was the initiator
.RE

.RS +4

. TP

.iet \(bu

.el o

Whet her a PKCS#11 library is in use, and if applicable, the PKCS#11 library
that is |oaded. See .

. RE

. RE

.sp
.ne 2

.na
\fBdefaul ts\fR
.ad

.sp .6

. RS 4n

Di spl ay default values used by the \fBin.iked\fR daenon. Sone val ues can be
overridden in the daenon configuration file (see \fBike.config\fR(4)); for these
overriden in the daenon configuration file (see \fBike.config\fR(4)); for these
val ues, the token nane is displayed in the \fBget defaul ts\fR output. The

output will reflect where a configuration token has changed the defaul t.

.sp
Defaul t val ues might be ignored in the event a peer system nakes a valid

al ternative proposal or they can be overridden by per-rule values established in
al ternative proposal or they can be overriden by per-rule values established in
\fBike.config\fR In such instances, a \fBget defaults\fR command continues to
di splay the default values, not the values used to override the defaults.

. RE

.sp
.ne 2

na
\fBpl\fR
.ad

.sp .6

. RS 4n

An \fBIKE\fR Phase 1 \fBSA\fR A \fBpl\fR object is identified by an \fBIP\fR
address pair or a cookie pair; identification formats are described bel ow.
. RE

.sp
.ne 2

na
\fBrule\fR

.ad

.sp .6

. RS 4n

An \fBIKE\fR policy rule, defining the acceptable security characteristics for
Phase 1 \fBSA\fRs between specified |ocal and renpote identities. Arule is
identified by its label; identification fornats are described bel ow.

. RE

.sp
.ne 2
.na
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451
452
453
454
455
456
457
458

460
465
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

489
490
491
492
493
494
495
496
497

499
500
501
502
503
504
505
506
507

509
510

511 .

512
513
514
515

\ f Bpreshared\f R
.ad

.sp .6

.RS 4n

A preshared key, including the local and renpte identification and applicable
\fBIKE\fR npde. A preshared key is identified by an \fBIP\fR address pair or an
identity pair; identification formats are described bel ow.

. RE

.SS "lId Formats"
.sp

.LP

Conmands |ike \fBadd\fR, \fBdel\fR and \fBget\fR require that additional
information be specified on the command line. In the case of the delete and get
commands, all that is required is to minimally identify a given object; for the
add command, the full object nust be specified.

.sp

.LP

Mnimal identification is acconplished in nbst cases by a pair of values. For
\fBIP\fR addresses, the |local addr and then the renote addr are specified,
either in dot-notation for |Pv4 addresses, col on-separated hexadeci mal fornat
for 1 Pv6 addresses, or a host name present in the host nane database. |f a host
nane is given that expands to nore than one address, the requested operation
will be performed nultiple times, once for each possible conbination of

addr esses.

.sp

.LP

ldentity pairs are nmade up of a local type-value pair, followed by the renpte
type-value pair. Valid types are:

.sp

.ne 2

. na
\fBprefix\fR
. ad

.sp .6

. RS 4n
An address prefix.
.RE

.sp

.ne 2

.na

\fBf qdn\ f R
ad

:sp .6

.RS 4n

A fully-qualified domai n namne.
.RE

.sp
.ne 2

. na

\ f Bdonmi n\ f R
.ad

.sp .6

.RS 4n

Domai n nanme, synonym for fqdn.
.RE

.sp
.ne 2

na
\fBuser_fqgdn\fR
ad

'sp .6
RS 4n
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516

User identity of the form\fluser\fR@ qdn.

517 . RE

519
520

.sp
.ne 2

521 .na

522
523
524
525
526

\ f Bnai | box\ f R
.ad

"RS 4n
Synonym for \fBuser_fqdn\fR

527 . RE

529
530
531
532
533
534

535 .

536
537
538
539
540
541
542
543
544
545
551
546
547
548
549
550
551
552
553
554
555

.sp
LP

A cooki e pair is made up of the two cookies assigned to a Phase 1 Security
Associ ation (\fBSA\fR) when it is created; first is the initiator’s, followed
by the responder’s. A cookie is a 64-bit nunber .

.sp

LP

Finally, a label (which is used to identify a policy rule) is a character
string assigned to the rule when it is created.

- Sp

LP

Forrrattlng a rule or preshared key for the add command follows the format rules
for the in.iked configuration files. Both are made up of a series of id-value
pairs, contained in curly braces (\fB{\fR and \fB}\fR). See \fBike.config\fR(4)
and \fBi ke. preshared\fR(4) for details on the fornmatting of rules and preshared

keys.

. SH SECURI TY

.sp

.LP

The \fBi keadm f R command all ows a privileged user to enter cryptographic keying
information. |If an adversary gains access to such information, the security of
| Psec traffic is conprom sed. The follow ng issues should be taken into account
when using the \fBi keadm f R command.

.RS +4

. TP

.iet \(bu

.el o

I's the \fBTTY\fR going over a network (interactive node)?

556 .s

557
558
559
560

p
If it is, then the security of the keying naterial is the security of the
network path for this \fBTTWfR s traffic. Using \fBi keadm fR over a clear-text
telnet or rlogin session is risky. Even |ocal w ndows may be vulnerable to
attacks where a conceal ed programthat reads w ndow events is present.

561 . RE

562

563 .
564 .

565
566
567
568
569
570

.RS +4

I's the file accessed over the network or readable to the world (read/wite
conmands) ?

.sp

A network-nmounted file can be sniffed by an adversary as it is being read. A
wor |l d-readable file with keying material in it is also risky.

571 . RE

572
573
574
575
576
577
578
579
580

.sp
.LP

If your source address is a host that can be | ooked up over the network, and
your naming systemitself is conprom sed, then any nanmes used will no | onger be
trustworthy.

.sp

.LP

Security weaknesses often lie in misapplication of tools, not the tools
thenselves. It is reconmended that adm nistrators are cautious when using the
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581
582
583
584
585
586
587
588
589
590
591

592 .

593

595
596

\fBi keadm f R command. The saf est node of operation is probably on a console,

ot her hard-connected \fBTT\fR

.sp
.LP

For additional information regarding this subject, see the afterward by Matt

Bl aze in Bruce Schneier’s \flApplied Cryptography: Protocols, Algorithns,
Source Code in C\fR

. SH EXAMPLES

.LP

\fBExanple 1 \fREnptying out all Phase 1 Security Associations

.sp

LP

The fol l owi ng command enpties out all Phase 1 Security Associations:

.sp
Lin 42

597 . nf

598

exanpl e# \fBi keadm flush p1\fR

599 .fi

600 .

601

603
604
605
606
607

609
610
611
612

in-2
.sp

.LP

\fBExanpl e 2 \fRDi splaying all Phase 1 Security Associations

.sp

.LP

The foll owi ng conmand di spl ays all Phase 1 Security Associations:

.sp
.in +2

. nf

exanpl e# \fBi keadm dunp p1\fR

613 . fi

614
615

617
618
619
620
621

623
624
625
626

.in -2
.sp

. LP
\fBExanpl e 3 \fRDel eting a Specific Phase 1 Security Association

.sp
LP

The fol | ow ng command del etes the specified Phase 1 Security Associ ations:

.sp
Lin 42

. nf

exanpl e# \fBi keadm del pl local _ip rempte_ip\fR

627 . fi

628
629

631
632
633

.in -2
.sp
.LP

\fBExanple 4 \fRAdding a Rule Froma File
.sp

634 . LP

635

637
638
639
640

The foll owi ng command adds a rule froma file:

.sp
Lin 42

. nf

exanpl e# \fBi keadm add rule rule_file\fR

641 .fi

642
643

645
646

.in -2
.sp

.LP
\ f BExanpl e 5 \f RAddi ng a Preshared Key

and

10

or
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647 .sp
648 . LP
649 The foll owi ng command adds a preshared key:

651 .sp

652 .in +2

653 . nf

654 exanpl e# \fBi keadm f R

655 i keadm> \ fBadd preshared { localidtype ip localid |ocal _ip
656 renotei dtype ip renoteid renote_i p i ke_node nain
657 key 1234567890abcdef 1234567890abcdef }\fR

658 . fi

659 .in -2

660 .sp

662 .LP

663 \fBExanpl e 6 \fRSaving Al Preshared Keys to a File

664 .sp

665 . LP

666 The foll owi ng command saves all preshared keys to a file:

668 .sp

669 .in +2

670 . nf

671 exanpl e# \fBi keadmwite preshared target_file\fR
672 . fi

673 .in -2

674 .sp

676 .LP

677 \fBExanple 7 \fRViewing a Particular Rule

678 .sp

679 .LP

680 The foll owi ng command views a particular rule:

682 .sp

683 .in +2

684 . nf

685 exanpl e# \fBi keadm get rule rule_| abel\fR
686 . fi

687 .in -2

688 .sp

690 .LP

691 \fBExanpl e 8 \fRReading in New Rules from\fBike.config\fR

692 .sp

693 . LP

694 The foll owi ng command reads in new rules fromthe ike.config file:

696 .sp

697 .in +2

698 . nf

699 exanpl e# \fBi keadmread rules\fR
700 . fi

701 .in -2

702 .sp

704 . LP

705 \fBExanpl e 9 \fRLowering the Privil ege Level

706 .sp

707 . LP

708 The foll owing command | owers the privilege |evel:

710 .sp
711 .in +2
712 . nf

11

new usr/src/ man/ manlm i keadm 1m

713
714
715
716

718
719
720
721
722

724
725
726
727
728
729
730

732
733
734
735
736
737
738

740
741
742
743
744
745
746
747
748
749
750
751
752
753
754

756
757
758
759
760
761

763
764
765
766
767
768
769

771
772
773
774
775
776

exanpl e# \fBi keadm set priv base\fR
i

.in -2
.sp

.LP

\ f BExanpl e 10 \fRVi ewi ng t he Debug Level

.sp

.LP

The foll owi ng conmand shows the current debug |evel

.sp
.in +2

. nf

exanpl e# \fBi keadm get debug\fR
i

.in -2
.sp

. LP

\fBExanpl e 11 \fRUsing stats to Verify Hardware Accel erator

.sp

.LP

The foll owi ng exanpl e shows how stats nay include an optional line at the end
to indicate if IKE is using a PKCS#11 library to accel erate public-key
operations, if applicable.

.sp

.in +2

. nf

exanpl e# \fBi keadm get stats\fR
Phase 1 SA counts:

Current: initiator: 0 responder : 0
Tot al : initiator: 21 responder: 27
Attenpted:initiator: 21 responder: 27
Fai | ed: initiator: 0 responder: 0

initiator fails include 0 tinme-out(s)
PKCS#11 library linked in from/opt/SUN\Wonn/lib/libpkcsll. so

exanpl e#
i

.in -2
.sp

.LP

\fBExanpl e 12 \fRDi splaying the Certificate Cache

.sp

.LP

The foll owi ng conmand shows the certificate cache and the status of associated
private keys, if applicable:

.sp
Lin 42

. nf

e?arrpl e# \fBi keadm dunp certcache\fR
i

.in -2
.sp

.LP

\ f BExanpl e 13 \fRLoggi ng into a PKCS#11 Token

.sp

.LP

The fol |l owi ng command shows | ogging into a PKCS#11 token object and unl ocking
private keys:

.sp

12
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779
780
781
782
783
784
785
786

788
795
789
790
791
792
793
794
795
796
797

.in +2

. nf

exanpl e# \fBi keadm t oken | ogin "Sun Metaslot"\fR
Enter PIN for PKCS#11 token:

i keadm PKCS#11 operation successful

fi

.in -2

.sp

.SH EXIT STATUS

.sp

.LP

The followi ng exit values are returned:

.sp
.ne 2

.na
\fB\fBO\fRfR

.ad

.RS 12n

Successful conpletion.

798 . RE

800
801
802
803
804
805
806
807

809
817
810
811
812

814
815
816
817
818
819
820
821
822

824

833 .

825
826
827
828
829
830
831
832
842
833
834
835

.sp
.ne 2

.na
\fB\fBnon-zero\fRfR

.ad

. RS 12n

An error occurred. Wites an appropriate error nessage to standard error.
.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

Tnterface Stability Not an Interface
.TE

. SH SEE ALSO

sp

.LP

\fBin.iked\fR(1IM, \fBike.config\fR(4), \fBike.preshared\fR(4),
\fBattributes\fR(5), \fBipsec\fR(7P)

.sp

.LP

Schnei er, Bruce, \flApplied Cryptography: Protocols, Algorithns, and Source
Code in QfR, Second Edition, John Wley & Sons, New York, NY, 1996.
. SH NOTES

.sp

.LP

As \fBin.iked\fR can run only in the gl obal zone and exclusive-I1P zones, this
command is not useful in shared-IP zones.

13
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Revi ewed by: Gerg

ily Doma <domagO2@nwi |l . con»

**********************************************************

\" te

.\" Copyright (c) 2003, Sun Mcrosystens, Inc. Al Rights Reserved

.\" Copyright 2015 Joyent, Inc.

\" 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 MOUNT_TMPFS 1M "Mar 18, 2015"

. SH NAME

mount _tnpfs \- nmount tnpfs file systens
. SH SYNCPSI S

.LP

. nf
\fBmount\fR [\fB-F\fR tnpfs] [\fB-o\fR \flspecific_options\fR] [\fB-OfR] \flspe
fi

. SH DESCRI PTI ON
.LP

\fBtnpfs\fRis a nenory based file system which uses kernel resources relating
to the \fBYMfR system and page cache as a file system

.sp
LP

\fBmount\ fR attaches a \fBtnpfs\fR file systemto the file system hierarchy at
the pathnane |ocation \flnount_point\fR which nust already exist. If
\f I mount _poi nt\fR has any contents prior to the \fBnount\fR operation,

t hese
remain hidden until the file systemis once again unnounted. The attributes
(rmode, owner, and group) of the root of the \fBtnpfs\fR filesystemare
inherited fromthe underlying \flnount_point\fR provided that those attributes
are determinable. If not, the root’s attributes are set to their default

val ues. The npde may al so be overridden by the \fBnode\fR nount option, which
val ues. The npde may al so be overriden by the \fBnode\fR nmount option, which
takes precedence if set.

.sp

.LP

The \flspecial\fR argunent is usually specified as \fBswap\fR but is in fact

di sregarded and assuned to be the virtual nenory resources within the system
. SH OPTI ONS
.ne 2

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

.ad

RS 23n

Spemfy \fBtnpfs\fR file systemspecific options in a comm-separated list with
no intervening spaces. If invalid options are specified, a warning message is
printed and the invalid options are ignored. The follow ng options are

avai | abl e:

.sp

.ne 2

. na
\fB\fBremount\fRfR

.ad

.sp .6

. RS 19n
Renmounts a
set with \
. RE

file systemwith a new size. A size not explicitly
fBrenmount\fR reverts to no limt.

.sp
.ne 2

.na
\ f Bhode=\f | oct al node\ f R f R

new usr/ src/ man/ manlnl nount _t npfs. 1m

.ad

. RS 19n

The \flnode\fR argunent controls the perm ssions of the \fBtnpfs\fR munt
point. The argument nust be an octal nunber, of the form passed to
\fBchnod\fR(1). Only the access node, setuid, setgid, and sticky bits (a mask
of \fBO7777\fR) may be set. If this option is not provided then the default
node behavi our, as described above, applies.

. RE

.sp
.sp
.ne 2

.na
\fBsize=\flsz\fRfR

.ad

RS 19n

The \flsz\fR argunent controls the size of this particular \fBtnpfs\fR file
system If the argunent is has a ‘k’ suffix, the nunber will be interpreted as
a nunber of kilobytes. An ‘m suffix will be interpreted as a nunber of
negabytes. A ‘g suffix will be interpreted as a nunber of gigabytes. A ‘%
suffix will be interpreted as a percentage of the swap space available to the
zone. No suffix is interpreted as bytes. In all cases, the actual size of

the file systemis the nunmber of bytes specified, rounded up to the physical
pagesi ze of the system

.RE

.sp
.ne 2

.na
\fB\fBxattr\fR | \fBnoxattr\fRfR

.ad

. RS 19n

Al ow or disallow the creation and mani pul ati on of extended attributes. The
default is \fBxattr\fR See \fBfsattr\fR(5) for a description of extended

94 attributes.

95 . RE

97 .RE

99 .sp

100 .ne 2

101 .na

102 \fB\fB-OfRfR

103 . ad

104 . RS 23n

105 Overlay nount. Allow the file systemto be nounted over an existing nount
106 point, making the underlying file systeminaccessible. If a nount is attenpted
107 on a pre-existing mount point without setting this flag, the nount will fail,
108 producing the error: \f(CWevice busy\fR

109 . RE

111 . SH FI LES

112 .ne 2

113 .na

114 \fB\fB/etc/mttab\fRfR

115 . ad

116 . RS 15n

117 Tabl e of nounted file systens

118 . RE

120 . SH SEE ALSO

121 . LP

122 \anDunt\fR(lM, \fBkdir\fR(2), \fBnount\fR(2), \fBopen\fR(2),

123 \fBumount\fR(2), \fBmt ab\fR(4) \fBattributes\fR(5), \fBfsattr\fR(5),
124 \ f Bt npf s\ f R( 7FS)

125 . SH NOTES
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126 . LP

127 1f the directory on which a file systemis to be nounted is a synbolic |ink,
128 the file systemis mounted on the directory to which the synmbolic link refers,
129 rather than on top of the synbolic link itself.
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\" te

.\" Copyright (c) 2007, Sun Mcrosystens, Inc. All R ghts Reserved

.\" The contents of this file are subject to the terns of the Common Devel opnent
.\" See the License for the specific |anguage governing perm ssions and |inmtat
.\" the fields enclosed by brackets "[]" replaced with your own identifying info
. TH NFSSTAT 1M "Jun 16, 2009"

. SH NAME

nfsstat \- NFS statistics
. SH SYNOPSI S

.LP

. nf
\fBnfsstat\fR [\fB-cnrsza\fR] [\fB-T\fRu | d ] [\fB-vifR\flversion\fR [\flint
i

.LP
. nf
\fBnfsstat\fR\fB-mfR [\flpathname\fR]...
fi

. SH DESCRI PTI ON

.sp

. LP

\fBnfsstat\fR displays statistical information about the \fBNFS\fR and
\fBRPC\f R (Renpbte Procedure Call), interfaces to the kernel. It can also be
used to reinitialize this information. If no options are given the default is
as follows:

.sp

.LP

\fBnfsstat\fR \fB-csnra\fR

.sp

.LP

The default displays everything, but reinitializes nothing.

. SH OPTI ONS

.sp
.ne 2

.na
\fB\fB-a\fRfR

.ad

.sp .6

.RS 4

Di splay \fBNFS_ACL\fR i nformation.
.RE

.sp
.ne 2

. na
\fB\fB-c\fR fR
.ad

.sp .6

. RS 4n

Display client information. Only the client side \fBNFS\fR, \fBRPC\fR, and
\fBNFS_ACL\fR information is printed. Can be conbined with the \fB-n\fR
\fB-r\fR and \fB-a\fR options to print client side \fBNFS\fR, \fBRPCQ\fR, and
\fBNFS_ACL\fR i nformation only.

. RE

.sp
.ne 2

. ha
\fB\fB-mfR [\flpathnane...\fR\fR
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124

.ad

.sp .6

. RS 4n

Di splay statistics for each \fBNFS\fR mounted file system |f \flpathname\fR is
not specified, displays statistics for all NFS nounted file systens. If
\flpathnane\fR is specified, displays statistics for the NFS nounted file
systens indicated by \flpathnane\fR

.sp
This includes the server name and address, nount flags, current read and wite
sizes, the retransm ssion count, the attribute cache tinmeout val ues, failover
information, and the tinmers used for dynamic retransnission. The dynamc
retransmnission tiners are displayed only where dynamic retransnmission is in
use. By default, \fBNFS\fR nounts over the \fBTCP\fR protocols and \fBNFS\fR
Version 3 nounts over either \fBTCP\fR or \fBUDP\fR do not use dynanic
retransmni ssion.

.sp
If you specify the \fB-mfR option, this is the only option that \fBnfsstat\fR
uses. |If you specify other options with \fB-mifR, you receive an error nessage
alerting that the \fB-mifR flag cannot be conbined with other options.

.RE

.sp
.ne 2

.na
\fB\fB-n\fRfR
.ad

.sp .6

. RS 4n

Display \fBNFS\fR information. \fBNFS\fR infornation for both the client and
server side are printed. Can be conbined with the \fB-c\fR and \fB-s\fR options
to print client or server \fBNFS\fR i nformation only.

. RE

.sp
.ne 2

. na
\fB\fB-r\fRfR
.ad

.sp .6
.RS 4n

Di splay \fBRPC\fR i nformation.
. RE

.sp

.ne 2

.na
\fB\fB-s\fRfR

.ad

.sp .6

.RS 4n

Di spl ay server infornmation.
. RE

.sp
.ne 2

.nha
\fB\fB-T\fR\fBu\fR | \fBd\fRfR
.ad

.sp .6

. RS 4n

Display a time stanp.

.sp
Specify \fBu\fR for a printed representation of the internal representation of
tine. See \fBtine\fR(2). Specify \fBd\fR for standard date format. See
\fBdate\fR(1).

. RE
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126
127
128
129
130
131
132
133
134
135

.sp
.ne 2

. na
\fB\fB-v\fR \flversion\fRfR
.ad

.sp .6

. RS 4n

Speci fy which NFS version for which to print statistics. Wen followed by the
optional \flversion\fR argunent, (\fB2\fRI\fB3\fR\fB4\fR), specifies
statistics for that version. By default, prints statistics for all versions.

136 . RE

138
139
140
141
142
143
144
145
146
147

.sp
.ne 2

.na
\fB\fB-zZ\fRfR
.ad

.sp .6

. RS 4n

Zero (reinitialize) statistics. This option is for use by the super user only,
and can be conbined with any of the above options to zero particular sets of
statistics after printing them

148 . RE

150
153
151
152
153
154
155
156
157
158
159
160
161

163
164

165 .

166
167
168
169
170
171

173
174
175
176
177
178
179
180
181

. SH OPERANDS

.sp

.LP

The fol |l owi ng operands are supported:

.sp
.ne 2

.na
\fB\flcount\fRfR
.ad

.sp .6

.RS 4n

Di splay only count reports
.RE

.sp
.ne 2

na
\fB\flinterval \fRfR

.ad

.Sp .6

.RS 4n

Report once each interval seconds.
.RE

.sp
.ne 2

. ha
\fB\flpat hnane\f R fR
.ad

.sp .6

. RS 4n

Specify the pathnane of a file in an NFS nounted file systemfor which
statistics are to be displayed.

182 . RE

184
188
185
186
187
188

. SH DI SPLAYS

.sp

.LP

The server \fBRPC\fR display includes the follow ng fields:
.sp

.ne 2
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189
190
191
192
193
194
195
196

198
199
200
201
202
203
204
205
206

207 .

209
210
211
212
213
214
215
216
217

219
220
221
222
223
224
225
226
227

229
230

231 .

232
233
234
235
236
237

239
240
241
242
243
244
245
246
247

. nha
\fB\fBbadcal Is\fRfR

.ad

.sp .6

.RS 4n

The total nunber of calls re
\ f Bbadl en\ fR and \fBxdrcal I\
. RE

jected by the \fBRPCQ\fR | ayer (the sum of
fR as defined bel ow).

.sp
.ne 2

.na
\f B\ f Bbadl en\fR fR
.ad

.sp .6

. RS 4n

The nunber of \fBRPC\fR calls with a I ength shorter than a m ni numsized
\fBRPC\fR cal | .

RE

.sp
.ne 2

. na
\fB\fBcal Is\fRfR
.ad

.sp .6

.RS 4n

The total nunber of \fBRPC\fR calls received.
. RE

.sp
.ne 2

.na
\ f B\ f Bdupchecks\f R f R
ad

'sp .6

. RS 4n

The nunber of \fBRPC\fR calls that |ooked up in the duplicate request cache.
. RE

.sp
.ne 2

na
\ f B\ f Bdupregs\f R fR
. ad

.sp .6

. RS 4n

The nunber of \fBRPC\fR calls that were found to be duplicates.
.RE

.sp
.ne 2

.na

\fB\fBnullrecv\fRfR

.ad

.sp .6

. RS 4n

The nunber of times an \fBRPCQ\fR call was not available when it was thought to
be received.

248 . RE

250
251
252
253
254

.sp
.ne 2

. na
\fB\fBxdrcal I\fRfR
.ad
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255
256
257

.sp .6
.RS 4
The nunber of \fBRPC\fR calls whose header could not be \fBXDR fR decoded.

258 . RE

260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280

282
283
284
285
286
287
288
289
290

292
293
294
295
296
297
298
299
300

302
303
304
305
306
307
308
309
310
311

313 .
314 .

315
316

317 .
318 .
319 .

320

.sp
.LP

The server \fBNFS\fR display shows the nunber of \fBNFS\fR calls received
(\fBcalls\fR) and rejected (\fBbadcalls\fR), and the counts and percentages for
the various calls that were made.

.sp

.LP

The server \fBNFS_ACL\fR display shows the counts and percentages for the
various calls that were nade.

. sp

.LP
The client \fBRPC\fR display includes the follow ng fields:

.sp
.ne 2

.na
\fB\fBcal Is\fRfR
.ad

.sp .6

. RS 4n

The total nunber of \fBRPC\fR calls made.
. RE

.sp
.ne 2

.na
\fB\f Bbadcal Is\fR fR

.ad

.Sp .6

.RS 4

The total nunber of calls rejected by the \fBRPCQ\fR | ayer.
.RE

.sp
.ne 2

.na
\fB\ f Bbadverfs\fR fR
.ad

.sp .6

. RS 4n

The nunber of times the call failed due to a bad verifier in the response.
.RE

.sp
.ne 2

.na
\f B\ f Bbadxi ds\f R f R

.ad

.sp .6

.RS 4

The nunber of times a reply froma server was received which did not correspond
to any outstanding call.

. RE

.na
\fB\f Bcantconn\ f R f R

The nunber of tines the call failed due to a failure to make a connection to
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321
322

324
325

326 .

327
328
329
330
331
332

the server.
.RE

.sp
.ne 2

na
\fB\fBcant send\f R fR

.ad

.sp .6

.RS 4

The nunber of tines a client was unable to send an \fBRPC\fR request over a
connectionless transport when it tried to do so.

333 . RE

335
336
337
338
339
340
341
342
343

345
346

347 .

348
349
350
351
352
353

355
356
357
358
359
360
361
362
363

365
366

367 .

368
369
370
371
372
373
374

.sp
.ne 2

.na
\fB\fBinterrupts\fRfR

.ad

.sp .6

.RS 4n

The nunber of tines the call was interrupted by a signal before conpleting.
.RE

.sp
.ne 2

na
\fB\f Bhewcreds\fR fR
.ad

.sp .6

.RS 4n

The nunber of tines authentication information had to be refreshed.
. RE

.sp
.ne 2

.na
\fB\fBnomem fRfR

.ad

.sp .6

. RS 4n

The nunber of times the call failed due to a failure to allocate nenory.
. RE

.sp
.ne 2

na
\fB\fBretrans\fRfR
.ad

.sp .6

. RS 4n

The nunber of times a call had to be retransnmitted due to a timeout while
waiting for a reply fromthe server. Applicable only to \fBRPC\fR over
connection-less transports.

375 .RE

377
378

379 .

380
381
382
383
384
385

.sp
.ne 2

na
\fB\fBtineouts\fRfR
.ad

.sp .6

.RS 4n
The nunber of tines a call timed out while waiting for a reply fromthe server.
.RE
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387 .sp 453 . RS 4n
388 .ne 2 454 Local |ocking being used (no | ock manager).
389 .na 455 . RE
390 \fB\fBtimers\fRfR
391 . ad 457 . sp
392 .sp .6 458 .ne 2
393 . RS 4n 459 . na
394 The nunber of times the calculated tine-out value was greater than or equal to 460 \fB\fBnoac\fR fR
395 the m nimum specified tine-out value for a call. 461 . ad
396 . RE 462 .sp .6
463 . RS 4n
398 .sp 464 dient is not caching attributes.
399 . LP 465 . RE
400 The client \fBNFS\fR di splay shows the nunber of calls sent and rejected, as
401 well as the nunber of times a \fBCLIENT\fR handl e was received (\fBclgets\fR), 467 .sp
402 the nunber of times the \fBCLIENT\fR handl e cache had no unused entries 468 .ne 2
403 (\fBcltoomany\fR), as well as a count of the various calls and their respective 469 . na
404 per cent ages. 470 \fB\fBnointr\fR fR
405 .sp 471 . ad
406 .LP 472 .sp .6
407 The client \fBNFS_ACL\fR di splay shows the counts and percentages for the 473 . RS 4n
408 various calls that were nade. 474 No interrupts allowed on hard nount.
409 .sp 475 . RE
410 .LP
411 The \fB-m fR option includes infornmation about nount flags set by nount 477 .sp
412 options, nmount flags internal to the system and other nount infornmation. See 478 .ne 2
413 \fBnount _nfs\fR(1M. 479 . na
414 .sp 480 \fB\fBnocto\fR fR
415 . LP 481 . ad
416 The follow ng nount flags are set by nount options: 482 .sp .6
417 .sp 483 . RS 4n
418 .ne 2 484 No cl ose-to-open consi stency.
419 .na 485 . RE
420 \fB\fBgrpid\fRfR
421 . ad 487 .sp
422 .sp .6 488 .ne 2
423 . RS 4n 489 . na
424 System V group id inheritance. 490 \fB\fBretrans\fR fR
425 . RE 491 . ad
492 .sp .6
427 .sp 493 . RS 4n
428 .ne 2 494 \fBNFS\fR retransni ssions.
429 . na 495 . RE
430 \fB\fBhard\fR fR
431 . ad 497 .sp
432 .sp .6 498 .ne 2
433 . RS 4n 499 . na
434 Hard nount. 500 \fB\fBrpctimesync\fR fR
435 . RE 501 . ad
502 .sp .6
437 .sp 503 . RS 4n
438 .ne 2 504 \fBRPCQ\fR tinme sync.
439 . na 505 . RE
440 \fB\fBintr\fRfR
441 . ad 507 .sp
442 .sp .6 508 .ne 2
443 . RS 4n 509 .na
444 |nterrupts allowed on hard nount. 510 \fB\fBrsize\fRfR
445 . RE 511 . ad
512 .sp .6
447 .sp 513 . RS 4n
448 .ne 2 514 Read buffer size in bytes.
449 . na 515 . RE
450 \fB\fBl l ock\fRfR
451 . ad 517 .sp
452 .sp .6 518 .ne 2
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519
520
521
522
523
524
525
526
527
528
529
530
531
532
533

535
536
537
538
539
540
541
542

.na
\fB\fBsec\fRfR
.ad

.sp .6

.RS 4n
\fBsec\fR has one of the follow ng val ues:

.Sp
.ne 2

.na
\fB\fBdh\ fR fR
.ad

.sp .6

.RS 4n
\fBdes\fR-styl e authentication (encrypted tinmestanps).
.RE

.sp
.ne 2

.na
\fB\fBkrb5\fR fR
. ad

.sp .6

. RS 4n
\f Bker beros v5\fR-styl e authentication.

543 . RE

545
546
547
548
549
550
551
552
553

555
556
557
558
559
560
561
562
563

565
566
567
568
569
570
571
572

.sp
.ne 2

.na
\fB\fBkrb5i \fRfR
.ad

.sp .6

. RS 4n

\ f Bkerberos v5\fR-style authentication with integrity.
. RE

.sp
.ne 2

.na
\ fB\ f Bkrb5p\f R fR
.ad

.sp .6

. RS 4n

\ f Bker beros v5\fR-style authentication with privacy.
.RE

.sp
.ne 2

. na
\fB\fBnone\fR fR
.ad

.sp .6

. RS 4n

No aut henti cati on.

573 .RE

575
576
577
578
579
580
581
582
583

.sp
.ne 2

.na
\fB\fBshort\fRfR
.ad

.sp .6

.RS 4n
Short hand UNI X-styl e authentication.
.RE

new usr/src/ man/ manlni nf sstat. 1m

585
586
587
588
589
590
591
592
593

595

597
598
599
600
601
602
603
604
605

607
608
609
610
611
612
613
614

.sp
.ne 2

. na
\fB\fBsys\fRfR
.ad

.sp .6

. RS 4n
UNl X-styl e authentication (U D, GD).
.RE

. RE

.sp
.ne 2

.na
\fB\fBsof t\fR fR
.ad

.sp .6

. RS 4n
Soft mount.
.RE

.sp
.ne 2

. na

\fB\fBti meo\fRfR
.ad

.sp .6

.RS 4n
Initial \fBNFS\fR tineout, in tenths of a second.

615 . RE

617
618

619 .

620
621
622
623
624
625

627
628
629
630
631
632
633
634
635
636
637
638

640
641
642
643
644
645
646
647

.sp
.ne 2

na
\fB\fBwsi ze\fRfR
.ad

.sp .6

. RS 4n

Wite buffer size in bytes.
.RE

.sp
.LP

The following mount flags are internal to the system
.sp

.ne 2

. na
\fB\fBacl \fRfR
.ad

.sp .6

.RS 4n

Server supports \fBNFS_ACL\fR
. RE

.sp
.ne 2

. na
\fB\f Bdown\f R f R
.ad

.sp .6

. RS 4n

Server is down.

648 . RE

650

.sp

10
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651

652 .

653
654
655
656
657
658

660
661
662
663
664
665
666
667
668

670
671

672 .

673
674
675
676
677

.ne 2

na

\fB\f Bdynam c\f R fR
ad

: sp .6

.RS 4n

Dynam ¢ transfer size adjustnent.
.RE

.sp
.ne 2

.na
\fB\fBlink\fRfR
.ad

.sp .6

. RS 4n

Server supports |inks.
. RE

.sp
.ne 2

na
\fB\fBnirrornount\fR fR

.ad

.sp .6

. RS 4n

Mount ed automatically by means of the \fBnirrornount\fR nechani sm

678 . RE

680
681
682
683
684
685
686
687

.sp
.ne 2

.na
\fB\fBprinted\fRfR
.ad

.sp .6

. RS 4n
"Not respondi ng" nessage printed.

688 . RE

690
691
692
693
694
695
696
697
698

700
701
702
703
704
705
706
707
708

710
711
712
713
714

715 .

716

.sp
.ne 2

.na
\fB\fBreaddir\fRfR

.ad

.sp .6

.RS 4n

Use \fBreaddir\fR instead of \fBreaddirplus\fR
.RE

.sp
.ne 2

. na
\fB\fBsym ink\fRfR
.ad

.sp .6

.RS 4n

Server supports synbolic |inks.
.RE

.sp
.LP

The following flags relate to additional nmount information:
.sp

.ne 2

na
\fB\fBproto\fRfR

11
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717 . ad

718 .sp .6
719 . RS 4n
720 Protocol .
721 .RE

723 .sp

724 .ne 2

725 . na

726 \fB\fBvers\fR fR
727 . ad

728 .sp .6

729 . RS 4n

730 \fBNFS\f R version.
731 . RE

733 .sp

734 . LP

735 The \fB-m
736 fields in
740 fields in
737 .sp

738 .ne 2

739 .na

740 \fB\fBacdi rmax\f R fR

741 . ad

742 .sp .6

743 . RS 4n

744 Maxi num seconds to hol d cached directory attributes.
745 . RE

747 .sp

748 .ne 2

749 .na

750 \fB\fBacdirmin\fRfR

751 . ad

752 .sp .6

753 . RS 4n

754 M ni mum seconds to hold cached directory attributes.
755 . RE

757 .sp

758 .ne 2

759 .na

760 \fB\fBacregnax\fR fR

761 . ad

762 .sp .6

763 . RS 4n

764 Maxi mum seconds to hold cached file attributes.
765 . RE

767 .sp

768 .ne 2

769 . na

770 \fB\fBacregnm n\fRfR

771 . ad

772 .sp .6

773 . RS 4n

774 M ni num seconds to hol d cached file attributes.
775 . RE

777 .sp

778 .LP

779 The following fields in \fB-m fR output provide failover
780 .sp

781 .ne 2

12

option also provides attribute cache tineout values. The follow ng
B-m fR out put provide tinmeout values for attribute cache:
B-m fR ouput provide tinmeout values for attribute cache:

information:
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782
783
784
785
786
787
788

na
\fB\fBcurrserver\fRfR

.ad

.sp .6

.RS 4n

Wi ch server is currently providing \fBNFS\fR service. See the \fI\fR for
addi tional details.

789 . RE

791
792
793
794
795
796
797
798
799

801
802

803 .

804

805 .

806
807
808

.sp
.ne 2

. na
\fB\fBfailover\fRfR
.ad

.sp .6

. RS 4n
How many times a new server has been sel ected.
. RE

.sSp
.ne 2
na
\ f B\ f Bnor esponse\ f R f R
ad
.sp .6

.RS 4n
How many tinmes servers have failed to respond.

809 . RE

811
812
813
814
815
816
817
818
819

821
822
823
824
825
826
827
828
829

830 .

831
832
833

834 .

836
837
838
839
840
841
842
843

.sp
.ne 2

.na
\fB\fBremap\fRfR
. ad

.sp .6

. RS 4n

How many tinmes files have been re-evaluated to the new server.
. RE

.sp
.LP

The fields in \fB-mfR output shown bel ow provide information on dynamc
retransmissions. These itens are displayed only where dynanmic retransnission is
in use.

.sp

.ne 2

. ha
\fB\fBcur\fRfR
ad

.sp .6

. RS 4n

Current backed-off retransm ssion value, in mlliseconds.
RE

.sp
.ne 2

. na
\fB\fBdev\f R fR

.ad

.sp .6

. RS 4n

Estimated deviation, in mlliseconds.

844 . RE

846
847

.sp
.ne 2
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848
849
850
851
852
853

na
\fB\fBsrtt\fRfR

.ad

.sp .6

.RS 4n

The value for the snpothed round-trip tinmne,

854 . RE

856

861 .
857 .

858

859 .

860
861
862

863 .

864
865
866

.SH EXIT STATUS

The followi ng exit values are returned:
.ne 2

.na

\fB\fBO\fRfR

ad

.sp .6

. RS 4n
Successful conpletion.

867 . RE

869
870
871
872
873
874
875
876

.sp
.ne 2

. na
\fB\fB>0O\fR fR
.ad

.sp .6

.RS 4n

An error occurred.

877 .RE

879
885
880
881

882 .
883 .

884

885 .

886
887

. SH SEE ALSO

.sp
.LP
\ f Bmount _nfs\fR(1M, \fBattributes\fR(5)

VEIVER

in mlliseconds.

14
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. SH NAME

snbadm \ - configure and nanage Cl FS | ocal groups and users, and manage domain
nenber shi p

. SH SYNCPSI S

.LP

. nf
\?Bsnbadmadd-manber\fR-m\flmanber\fR[[-m\flrrenber\fR] V& \|.\|.] \flgroup\f
fi

.LP
. nf
\fBsnbadm create\fR [-d \fldescription\fR] \flgroup\fR
fi

.LP

. nf
\ f Bsnbadm del ete\f R \ fl group\fR
i

.LP

. nf

\ f Bsnbadm di sabl e-user\fR \ flusernanme\fR
fi

.LP
. nf
\ f Bsnbadm enabl e-user\fR \ fl user nane\ f R
Cfi

.LP
. nf
\fBsnbadm get\fR [[-p \flproperty\fR] \&\|.\|.] \flgroup\fR
i
.LP

. nf
\?Bsn‘oadmjoi NfR[-y] -u \flusernane\fR \fldonain\fR
fi

.LP
. nf
\fBsnbadm join\fR [-y] -w \flworkgroup\fR
i

.LP
. nf
\fBsnbadm i st\fR
Cfi

.LP

. nf
\ f Bsnbadm | ookup\ f R \ fl account-nanme\fR [\flaccount-name\fR [\ & \|.\]|.]]
fi
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62
63
64
65

67
68
69
70

.LP
. nf
\;Bsnbadmrennve-nenber\fR-m\fIrTEr'rber\fR[[-m\flrrenber\fR] \&\|.\|.] \flgrou
fi

.LP
. nf
\ f Bsnbadm renanme\f R \ f I group\f R \ f I new group\fR
fi

.LP

. nf
\ f Bsnbadm set\fR -p \flproperty\fR=\flvalue\fR [[-p \flproperty\fR=\flvalue\fR]
i

.LP
. nf
\ f Bsnbadm show\ fR [-n] [-p] [\flgroup\fR]
fi

. SH DESCRI PTI ON

.LP

The \fBsnmbadm f R command is used to configure \fBCIFS\fR | ocal groups and to
manage domai n nenbership. You can al so use the \fBsnmbadm fR command to enabl e
or disable SMB password generation for individual |ocal users.

.sp

.LP

\fBCI FS\fR | ocal groups can be used when W ndows accounts nust be nmenbers of
sone | ocal groups and when Wndows style privileges nmust be granted. Solaris

| ocal groups cannot provide these functions.

.sp

.LP

There are two types of local groups: user defined and built-in. Built-in |ocal
groups are predefined |ocal groups to support conmon admi ni stration tasks.
.sp

.LP

I'n order to provide proper identity mapping between \fBCIFS\fR | ocal groups and
Sol aris groups, a \fBCIFS\fR | ocal group nust have a corresponding Solaris
group. This requirenent has two consequences: first, the group name nust
conformto the intersection of the Wndows and Sol ari s group nane rul es. Thus,
a \fBCIFS\fR | ocal group name can be up to eight (8) characters |ong and
contain only | owercase characters and nunbers. Second, a Solaris |ocal group
has to be created before a \fBCIFS\fR | ocal group can be created.

.sp

.LP

Built-in groups are standard Wndows groups and are predefined by the

\fBCI FS\fR service. The built-in groups cannot be added, renoved, or renaned,
and these groups do not follow the \fBCIFS\fR | ocal group nami ng conventions.
.sp

. LP

Wien the \fBCIFS\fR server is started, the following built-in groups are

avai | abl e:

.sp

.ne 2

.nha
\ f BAdmi ni strators\fR

.ad

.sp .6

. RS 4n

G oup nmenbers can administer the system
.RE

.sp
.ne 2
.na



new usr/ src/ man/ manlnl smhadm 1m

127 \fBBackup Qperators\fR

128

129 sp .6

130 . RS 4n

131 Group nenbers can bypass file access controls to back up and restore files.
132 . RE

134 .sp

135 .ne 2

136 .na

137 \fBPower Users\fR

138 . ad

139 .sp .6

140 . RS 4n

141 Group nmenbers can share directories.

142 . RE

144 .sp

145 . LP

146 Sol aris local users nmust have an SMB password for authentication and to gain
147 access to CIFS resources. This password is created by using the \fBpasswd\fR(1)
148 conmand when the \fBpam snb_password\fR nodul e is added to the systenis PAM
149 configuration. See the \fBpam snmb_passwd\f R(5) nman page.

150 . sp

151 . LP

152 The \fBdi sabl e-user\fR and \fBenabl e-user\fR subconmands control SMB

153 password-generation for a specified | ocal user. Wen disabled, the user is
154 prevented from connecting to the Solaris CHFS service. By default, SMB

155 password-generation is enabled for all |ocal users.

156 .sp

157 .LP

158 To reenabl e a disabl ed user, you nust use the \fBenabl e-user\fR subcommand and
159 then reset the user’s password by using the \fBpasswd\fR command. The

160 \fBpam snb_passwd. so. 1\ f R nodul e nust be added to the systenis PAM

161 configuration to generate an SMB password.

162 . SS "Escapi ng Backsl ash Character”

163 . LP

164 For the \fBadd-nenber\fR \fBrenove-nenber\fR, and \fBjoin\fR (with \fB-u\fR)
165 subconmmands, the backsl ash character (\fB\e\fR) is a valid separator between
166 menber or user nanes and domai n names. The backsl ash character is a shell
167 special character and nust be quoted. For exanple, you mi ght escape the

168 backsl ash character w th another backsl ash character:

169 \fldomain\fRfB\e\e\fR\ flusername\fR For nore infornation about handling shell
170 speci al characters, see the man page for your shell.

171 . SH OPERANDS

172 . LP

173 The \fBsnmbadm f R command uses the foll ow ng operands:

174 .sp

175 .ne 2

176 .na

177 \fB\fldomai N\ f R fR

178 . ad

179 .sp .6

180 . RS 4n

181 Specifies the nane of an existing Wndows domain to join.

182 . RE

184 .sp

185 .ne 2

186 .na

187 \fB\flgroup\fR fR

188 . ad

189 .sp .6

190 . RS 4n

191 Specifies the name of the \fBCIFS\fR | ocal group.

192 . RE
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194
195
196
197

.sp
.ne 2

.na
\fB\flusernane\fRfR
d

198 . a

199
200
201

.sp .6
. RS 4n
Specifies the nane of a Solaris |ocal user.

202 .RE

204

. SH SUBCOMVANDS

205 . LP

206
207
208
209
210
211

The \ fBsnbadm f R command i ncl udes these subcomrands:

.sp
.ne 2

.na
\ f B\ f Badd- nenber\fR -m\flmenber\fR [[-m\flmenmber\fR] \&\|.\]|.]
\flgroup\fR fR

212 . ad

213
214
215
216
217
218
219
220
221
222
223
224
225
226

227 .

229
230
231

.sp .6

. RS 4n

Adds the specified menber to the specified \fBCIFS\fR | ocal group. The \fB-mfR
\flmenber\fR option specifies the name of a \fBCIFS\fR | ocal group nmenber. The
nenber name nust include an existing user name and an optional domain nane.

Sp
Spemfy the nenber nanme in either of the follow ng formats:

1\ flusernane\fR
\ flusernane\ fR

For exanple, a valid nmenber nanme mi ght be \fBsales\eterry\fR or
\fBsales/terry\fR where \fBsales\fR is the Wndows domain name and \fBterry\fR
is the name of a user in the \fBsal es\fR donain.

232 . RE

234
235
236
237

.sp
.ne 2

.na
\fB\fBcreate\fR [\fB-d\fR \fldescription\fR] \flgroup\fRfR
d

238 . al

239
240
241
242

.sp .6

. RS 4n

Creates a \fBCIFS\fR local group with the specified name. You can optionally
specify a description of the group by using the \fB-d\fR option.

243 . RE

245
246

.Sp
.ne 2

247 .na

248

\fB\fBdel ete\fR \flgroup\fRfR
d

249 . al

250
251
252
253
254

256
257
258

.sp .6

.RS 4n

Del etes the specified \fBCIFS\fR | ocal group. The built-in groups cannot be
del et ed.

.RE

.sp
.ne 2
.na
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259
260
261
262
263
264
265
266

\fB\del sabl e\fR \flusernane\f R fR

sp .6

RS 4n

Di sabl es SMB passwor d-generation capabilities for the specified local user. A
di sabl ed | ocal user is prevented from accessing the systemby nmeans of the CIFS
service. Wien a local user account is disabled, you cannot use the \fBpasswd\fR
conmand to nodify the user’s SMB password until the user account is reenabl ed.

267 .RE

269
270
271
272
273
274
275
276
277
278
279

.sp
.ne 2

.na
\fB\fBenabl e\fR \flusername\f R f R

.ad

.sp .6

.RS 4n

Enabl es SMB passwor d- generati on capabilities for the specified |ocal user.
After the password-generation capabilities are reenabled, you nust use the

\ f Bpasswd\ f R coomand to generate the SMB password for the local user before he
can connect to the CIFS service.

280 .s

281
282
283

p
The \fBpasswd\ f R command manages both the Solaris password and SMB password for
this user if the \fBpam snb_passwd\fR nodul e has been added to the systemis PAM
configuration.

284 . RE

286
287
288
289
290
291
292
293
294

.sp
ne 2

\fB\fBget\fR [[\fB-p\fR \flproperty\fR=\flvalue\fR] \&\|.\|.] \flgroup\fRfR
ad

.sp .6

"RS 4n

Retrieves property values for the specified group.
all property values are shown.

If no property is specified,

295 . RE

297
298
299
300
301
302
303
304

.sp
ne 2

\fB\fBjom\fR\fB[ y] -u\fR \flusernane\fR \fldomai nN\fRfR
sp .6

RS 4n
Joins a Wndows domain or a wor kgr oup.

305 .s

306
307

p
The default npde for the \fBCIFS\fR service is workgroup node, which uses the

def aul t wor kgroup nane, \fBWORKGROUP\fR

308 .s

309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324

p
An aut henticated user account is required to join a domain, so you nmust specify
the Wndows administrative user name with the \fB-u\fR option. If the password
is not specified on the coomand line, the user is pronpted for it. This user
shoul d be the donmin administrator or any user who has adm nistrative
privileges for the target donain.

.sp
\flusernane\fR and \fldomai n\fR can be entered in any of the follow ng fornats:

.sp
Lin +2

—

I user nane\
domai n\ f
donmi n\ f
user nane\

R +\fl password\fR] \fl domai n\
e\ flusername\ f R +\ f | passwor d\
\flusernanme\ f R +\f | password\f
R@f I domai n\fR

fR
fR
R]

Z33

|
|
|
i
in-2
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325 .sp

327 \ & ..where \fldomai n\fR can be the NetBI OGS or DNS donai n nare.

328 .sp

329 If a machine trust account for the system already exists on a donain
330 controller, any authenticated user account can be used when joining the domain.
331 However, if the machine trust account does \fBnot\fR al ready exist, an account
332 that has administrative privileges on the domain is required to join the
333 doni n.

334 Specifying \fB-y\fR will bypass the snb service restart pronpt.

335 . RE

337 .sp

338 .ne 2

339 .na

340 \fB\fBjoin\fR\fB[-y] -wAfR \flworkgroup\fRfR

341 . ad

342 .sp .6

343 . RS 4n

344 Joins a Wndows donmin or a workgroup.

345 .sp

346 The \fB-wWfR \flworkgroup\fR option specifies the name of the workgroup to join
347 when using the \fBjoin\fR subcommand.

348 Specifying \fB-y\fR will bypass the snb service restart pronpt.

349 .RE

351 .sp

352 .ne 2

353 .na

354 \fB\fBlist\fRfR

355 . ad

356 .sp .6

357 . RS 4n

358 Shows infornmation about the current workgroup or domain. The information

359
360
361
362
363
363
364
365

typically includes the workgroup name or the primary domain nane. Wen in
domai n node, the information includes domain controller nanes and trusted
donmi n nanes.
.sp

Each entry in
Each entry in
.sp

.ne 2

the output is identified by one of the follow ng tags:
the ouput is identified by one of the follow ng tags:

366 .na

367

VBB [*] -\fRfR

368 . ad

369
370

.RS 11n
Primary domain

371 . RE

373
374
375
376
377
378
379

.sp
.ne 2

. na
\fB\fB- [.] -\fRfR
.ad

.RS 11n

Local domain

380 . RE

382
383

.sp
.ne 2

384 .na

385
386
387
388

\fB\fB- [-] -\fRfR
.ad

.RS 11n

O her donai ns

389 . RE
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391
392
393
394
395
396
397

.sp
.ne 2

. na
\fB\fB- [+] -\fRfR

.ad

.RS 11n

Sel ected domain controller

398 . RE

400

402
403
404
405

407
408
409
410
411
412
413
414

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

431 .i

432
433
434

435 . f

436
437

439
440
441

. RE

.sp
.ne 2

.na
\fB\fBl ookup\fR fR \flaccount-nane\fR [\flaccount-name\fR [\ & \|.\|.]]

.ad

.sp .6

. RS 4n

Lookup the SID for the given \flaccount-name\fR, or |ookup the
\flaccount-nane\fR for the given SID. This subcomrand is
primarily for diagnostic use, to confirmwhether the server
can | ookup domei n accounts and/or Sl Ds.

.RE

.sp
.ne 2

.na
\fB\fBrenove-nenber\fR -m\flmenber\fR [[-m\flmenber\fR \&\|.\]|.]
\flgroup\fR fR

.ad

.Sp .6

.RS 4n

Renoves the specified menber fromthe specified \fBCI FS\fR | ocal group. The
\fB-m fR \flnenber\fR option specifies the name of a \fBCIFS\fR | ocal group
nenber. The nenber nane nust include an existing user name and an opti onal
domai n nane.

.sp
Specify the menber nane in either of the followi ng formats:

fldonmai n\fR e]\flusernane\fR

fldomai n\f ]\ flusernane\fR

.in -2

.sp

For exanple, a valid nenber name might be \fBsales\eterry\fR or

\fBsales/terry\fR where \fBsales\fR is the Wndows domain name and \fBterry\fR
is the name of a user in the \fBsal es\fR donain.

442 . RE

444
445
446
447
448
449
450
451
452

.sp
.ne 2

.na
\fB\fBrenane\fR \flgroup\fR \flnew group\fRfR

.ad

.sp .6

. RS 4n

Renanes the specified \fBCIFS\fR | ocal group. The group nust already exist. The
built-in groups cannot be renaned.

453 . RE

455

.sp
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456

457 .

458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473

474 .

475
476
477
478

.ne 2

na
\fB\fBset\fR\fB-p\fR \flpro
\fldproperty\fRz\fIvaI ue\fR]

. al

.sp .6

. RS 4n

Sets configuration properties for a \fBCIFS\fR | ocal group. The description and
the privileges for the built-in groups cannot be changed.

.sp
The \fB-p\fR \flproperty\fRfB=\fR flvalue\fR option specifies the list of
properties to be set on the specified group.

.sp
The group-rel ated properties are as foll ows:

.sp
.ne 2

.na
\ f B\ f Bbackup=[on| of f]\fR fR
ad

.sp .6

.RS 4n

Speci fi es whether nenbers of the \fBCIFS\fR | ocal group can bypass file access
controls to back up file system objects.

479 . RE

481
482
483
484
485
486
487
488
489

491
492

493 .

494
495
496
497
498
499
500

502
503
504
505
506
507
508
509
510
511

513

515
516
517
518
519
520
521

.sp
.ne 2

.na
\fB\fBdescription=\fR\ fldescription-text\fRfR
.ad

.sp .6

. RS 4n

Specifies a text description for the \fBCI FS\fR | ocal group.
.RE

.sp
.ne 2

na
\fB\fBrestore=[on|of f]\fRfR
ad

.Sp .6

.RS 4n

Speci fi es whether nenbers of the \fBCIFS\fR | ocal group can bypass file access
controls to restore file system objects.

.RE

.sp
.ne 2

.na

\ f B\ f Bt ake- owner shi p=[on| of f[\fR fR

.ad

.sp .6

. RS 4n

Speci fies whether menbers of the \fBCIFS\fR | ocal group can take ownership of
file system objects.

. RE

. RE

.sp
.ne 2

.na
\fB\fBshow\fR [\fB-mMfR] [\fB-p\fR [\flgroup\fRI\fR
ad

'sp .6
RS 4n
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522
523
524
525

Shows i nformation about the specified \fBCIFS\fR | ocal group or groups. If no
group is specified, information is shown for all groups. If the \fB-mfR option
is specified, the group nmenbers are also shown. If the \fB-p\fR option is
specified, the group privileges are also shown.

526 . RE

528
529
530
531
532
533
534
535
536
537

.SH EXIT STATUS

.LP
The following exit values are returned:

.sp
.ne 2

.na
\fBO\fR

.ad

. RS 13n

Successful conpletion.

538 . RE

540
541
542
543
544
545
546
547

549
550
551
552
553

555 .
556 .

557
558
559
560
561
562
563
564
565
566
567

569
570
571
572
573
574

.sp
.ne 2

. na
\fB>0\fR

.ad

. RS 13n

An error occurred.
. RE

. SH ATTRI BUTES

.LP
See the \fBattributes\fR(5) nman page for descriptions of the follow ng
attributes:

.sp

| .
ATTRI BUTE TYPE ATTRI BUTE VALUE

Ttility Name and Qptions Uncommi t t ed
Gtility Qutput Format  Not-An-Interface
\f Bsmbadm j oi n\ f R bsol et e

. TE

. SH SEE ALSO
P

\ f Bpasswd\ f R( 1),
\fBkclient\fR(1M
\ fBsnmbd\ f R(1M), \
\fBattributes\fR(

\ f Bgr oupadd\ f R(1M, \fBi dnap\f
, \fBshare\fR(1M, \fBsharectl
fBsmbstat\f R(1M, \fBsnb\fR(4)
5), \fBpam snb_passwd\fR(5), \

R(1M, \fBidnapd\fR(1M,
\fR(1IM, \fBsharemgr\fR(1M,
, \fBsnbaut ohone\fR(4),
fBsnf\fR(5)
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\" te

.\" Copyright (c) 1996, Sun M crosystens, Inc. All Rights Reserved.

.\" Copyright 1989 AT&T

\" 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 UUCLEANUP 1M "May 19, 1993"

. SH NAME

uucl eanup \- uucp spool directory clean-up

. SH SYNOPSI S

.LP

. nf

\fB/usr/lib/uucp/uucl eanup\fR [\fB-QfRfltine\fR] [\ f -DVf RfItine\fR] [\fB-mf
[\fB-o\fRfItime\fR] [\fB-s\fRflsystemfR [\fB-WfRfltime\fR [\fB-x\fR

fi

. SH DESCRI PTI ON
.sp
.LP
\ f Buucl eanup\fR wi I | scan the spool directories for old files and take
appropriate action to renove themin a useful way:
S +4

. TP

.iet \(bu

.el o

Informthe requester of send/receive requests for systens that can not be
reached.

.RE

RS +4

TP

.iet \(bu

.el o

Return undeliverable mail to the sender.
RE

RS +4

Deliver \fBrnews\fR files addressed to the | ocal system
.RE
.RS +4

TP

.iet \(bu

.el o

Renove all other files.

. RE

.sp

.LP

In addition, there is a provision to warn users of requests that have been
waiting for a given nunber of days (default 1 day). Note: \fBuucleanup\fR will
process as if all option \fBtinmes\fR were specified to the default val ues
unless \fBtime\fR is specifically set.

.sp

.LP

This programis typically started by the shell \fBuudenon.cleanup\fR, which
shoul d be started by \fBcron\fR(1M.

. SH OPTI ONS

.sp

.ne 2

.na
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\fB\fB-QfRfBtime\fRfR

.ad

.RS 17n

Rermove any \fBC.\fR files greater or equal to \fBtinme\fR days old and send
appropriate information to the requester (default 7 days).

. RE

.sp
.ne 2

.na
\fB\fB-D\IfRfBtime\fRfR

.ad

.RS 17n

Renove any \fBD.\fR files greater or equal to \fBtine\fR days ol d, make an
attenpt to deliver nail nessages, and execute \fBrnews\fR when appropriate
(default 7 days).

.RE

.sp
.ne 2

.na
\fB\fB-mfRflstring\fRfR

.ad

.RS 17n

I ncl ude \fIstrlng\len the warning nmessage generated by the \fB-WfR option.
The default line is "See your local administrator to | ocate the problent.

. RE

.sp
.ne 2

. ha
\fB\fB-o\fRfBtime\fRfR

. al
.RS 17n

Del ete other files whose age is nore than \fBtine\fR days (default 2 days).
.RE

.sp
.ne 2

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

.ad

.RS 17n

Execute for \flsystem fR spool directory only.
.RE

.sp
.ne 2

.na

\fB\fB-WfRfBtime\fRfR

.ad

.RS 17n

Any \fBC.\fR files equal to \fBtinme\fR days old will cause a mail nessage to be
sent to the requester warning about the delay in contacting the remote. The
nessage includes the \fIJOBIDIfR, and in the case of nail, the mail nessage.
The administrator may include a nmessage line telling whomto call to check the
problem (\fB-mfR option) (default 1 day).

116 .RE

118
119

.sp
.ne 2

120 .na

121
122
123
124

\fB\fB-x\fR fldebug-level \fRfR
.ad
.RS 17n

Produce debuggi ng output on standard output. \fldebug-level\fRis a single digit
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126 Produce debuggi ng output on standard ouput. \fldebug-level\fRis a single digit
125 between 0 and 9; higher nunbers give nore detail ed debugging information. (This
126 option may not be available on all systens.)

127 .RE

129 .sp

130 .ne 2

131 .na

132 \fB\fB-X\fRfBtine\fRfR

133 . ad

134 .RS 17n

135 Any \fBX. \fR files greater or equal to \fBtinme\fR days old will be renpved. The
136 \fBD.\fR files are probably not present (if they were, the \fBX \fR coul d get
137 executed). But if there are \fBD.\fR files, they will be taken care of by D
138 processing (default 2 days).

139 . RE

141 . SH FI LES

144 . sp

142 .ne 2

143 .na

144 \fB\fB/usr/lib/uucp\fRfR

145 . ad

146 . RS 19n

147 directory with commands used by \fBuucl eanup\fR internally
148 . RE

150 .sp

151 .ne 2

152 .na

153 \fB\f B/ var/spool /uucp\fR fR
154 . ad

155 . RS 19n

156 spool directory

157 . RE

159 . SH SEE ALSO

163 . sp

160 .LP

161 \fBuucp\fR(1C), \fBuux\fR(1C), \fBcron\fR(1M, \fBattributes\fR(5)
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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 Common Devel opnent
" You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE or http:

\" Wien distributing Covered Code, include this CDDL HEADER in each file and in

. TH LGRP_AFFI NI TY_GET 3LGRP " Apr 16 2003"

. SH NAME
Igrp affi nlty get, lgrp_affinity_set \- get of set Igroup affinity
. SH SYNOPSI S

LP

- nf
cc [ \fiflag \&\|.\| . \fR] \fifile\fR&\|.\]|.
#i ncl ude <sys/Igrp_user. h>

\fB-11grp\fR [ \fllibrary \&\]|.

\fBl grp affinity t\fR\fBI grp affinity_get\fR(\fBidtype_t\fR \flidtype\fR \fBid
fBIgrp_id_t\fR\fllgrp\fR);

Cfi

.LP

. nf

\fBint\fR\fBIgrp_affinity_se Bidtype t\fR \flidtype\fR \fBid_t\fR \flid\
\fBlgrp_affinity_t\f \ f| y\fR);

Cfi

. SH DESCRI PTI ON

.sp

.LP

The \fBlgrp_affinity_get()\fR function returns the affinity that the LWP or set

of LWPs specified by the \f d type\fR and \flid\fR argunments have for the given

| group.

.sp

.LP

The \fBlgrp_affinity_set()\fR function sets the affinity that the LW or set of
LWPs specified by \flidtype\fR and \flid\fR have for the given Igroup. The

I group affinity can be set to \fBLCGRP_AFF_STRONG f R, \fBLGRP_AFF_WEAK\fR, or

\ f BLGRP_AFF_NONE\ f R

.sp

.LP

If the \flidtype\fRis \fBP_PIDIfR, the affinity is retrieved for one of the
LWPs in the process or set for all the LWPs of the process with process ID
(PID) \flid\fR The affinity is retrieved or set for the LWP of the current
process with LWP ID\flid\fRif \flidtype\fRis \fBP_LWIDfR If \flid\fRis
\fBP_MWIDfR, then the current LWP or process is specified.

.sp

.LP

The operating systemuses the Igroup affinities as advice on where to run a
thread and allocate its nenory and factors this advice in with other
constraints. Processor binding and processor sets can restrict which | groups a
thread can run on, but do not change the | group affinities.

.sp

.LP

Each thread can have an affinity for an Igroup in the systemsuch that the
thread will tend to be scheduled to run on that |Igroup and allocate nmenory from
there whenever possible. |If the thread has affinity for nore than one I group,
the operating systemw |l try to run the thread and allocate its nenory on the
I group for which it has the strongest affinity, then the next strongest, and so
on up through sone small, system dependent nunber of these lgroup affinities.
Wien nul tiple | groups have the sanme affinity, the order of preference anong
themis unspecified and up to the operating systemto choose. The Igroup with
the strongest affinity that the thread can run on is known as its "hone | group”
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(see \fBlgrp_hone\f R(3LGRP)) and is usually the operating systenis first choice
of where to run the thread and allocate its nenory.

.sp

.LP

There are different levels of affinity that can be specified by a thread for a

particular lIgroup. The levels of affinity are the followi ng fromstrongest to
There are different levels of affinity that can be specified by a thread for a
particuliar Igroup. The levels of affinity are the followi ng fromstrongest to

weakest :

LGRP AFF_STRONG
LGRP_AFF_WEAK
LGRP_AFF_NONE
Lfi

.in -2

/* strong affinity */
/* weak affinity */
/* no affinity */

.sp

.LP

The \fBLGRP_AFF_STRONG fR affinity serves as a hint to the operating system
that the calling thread has a strong affinity for the given Igroup. If thisis
the thread’ s hone | group, the operating systemw ||l avoid rehoming it to

another Igroup if possible. However, dynamic reconfiguration, processor
of flining, processor binding, and processor set binding and mani pul ation are
exanpl es of events that can cause the operating systemto change the thread' s

home | group for which it
.sSp

.LP

The \fBLGRP_AFF_WEAK\fR affinity is a hint to the operating systemthat the
calling thread has a weak affinity for the given Igroup. |If a thread has a
weak affinity for its hone Igroup, the operating systeminterpets this to nean
that thread does not mnd whether it is rehoned, unlike \fBLGRP_AFF_STRONG f R
Load bal anci ng, dynamic reconfiguration, processor binding, or processor set
bi ndi ng and mani pul ati on are exanpl es of events that can cause the operating
systemto change a thread’s hone I group for which it has a weak affinity.

.sp

.LP

has a strong affinity.

The \fBLGRP AFF_NONE\fR affinity signifies no affinity and can be used to
renove a thread’s affinity for a particular Igroup. Initially, each thread
renove a thread’s affinity for a particuliar Igroup. Initially, each thread

has no affinity to any Igroup. |f a thread has no Igroup affinities set, the

operating system chooses a hone Igroup for the thread with no affinity set.
. SH RETURN VALUES

.Sp

.LP

Upon successful conpl etion,
the given I group.

.sp

.LP

Upon successf ul
.sp

.LP

O herw se,
error.

. SH ERRORS
.sp

.LP

The \fBlgrp_affinity_get()\fR and \fBlgrp_affinity_set()\fR functions will
if:

\fBlgrp_affinity_get()\fR returns the affinity for

conpletion, \fBlgrp_affinity_set()\fRreturn 0.

both functions return \(m 1 and set \fBerrno\fR to indicate the

fail

.sp
.ne 2

.na
\fB\f BEI N\VAL\ f R f R
.ad

. RS 10n

2
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121
122

124
125

126 .

127
128
129
130
131
132
133

135
136
137
138
139
140
141
142

144

148 .
145 .

146

147 .

149 .
150 .

151
152
153
154
155
156
157
158

159 .

161
166
162
163

The specified | group, affinity, or IDtype is not valid.
RE

.sp
.ne 2

na

\fB\f BEPERM f R\ f R

.ad

.RS 10n

The effective user of the calling process does not have appropriate privil eges,
and its real or effective user 1D does not match the real or effective user ID
of one of the LWPs.

.RE

.sp

.ne 2

.na

\f B\ f BESRCH\ f R f R
.ad

. RS 10n
The specified | group or LWP(s) was not found.
. RE

. SH ATTRI BUTES

See \fBattributes\fR(5) for descriptions of the followi ng attributes:

ATTRI BUTE TYPE ATTRI BUTE VALUE

Tnterface Stability Evol vi ng
M- Level MT- Saf e
TE
. SH SEE ALSO
. sp

LP
\f Bl grp_home\ f R(3LGRP), \fBliblgrp\fR(3LIB), \fBattributes\fR(5)
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\" te

.\" Copyright (c) 2008, Sun Mcrosystens, Inc. All Rights Reserved.

.\" The contents of this file are subject to the terns of the Common Devel opnent
. You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE or http:
.\ Wien distributing Covered Code, include this CDDL HEADER in each file and in
.TH LGRP 3PERL "April 9, 2016"

. SH NAME

Lgrp \- Perl interface to Solaris liblgrp library
. SH SYNOPSI S

LP

. nf

use Sun::Solaris::Lgrp gw:ALL);

# initialize I group interface
ny $cookie = I grp_init(LGRP_VIEWOS | LGRP_VI EW CALLER);
ny $I = Sun::Solaris::Lgrp->new LGRP_VIEWCS |

LGRP_VI EW CALLER) ;

ny $version = | grp_versi on(LGRP_VER CURRENT | LGRP_VER NONE);
$version = $| ->versi on( LGRP_VER CURRENT | LGRP_VER NONE);

= lgrp_hone(P_PID, P_MWID);
$hone = | ->home(P_PID, P_WID);

lgrp_affinity_set(P_PID, $\flpid\fR $\fllgrp\fR
LGRP_AFF_STRONG | LGRP_AFF_WEAK | LGRP_AFF_NONE);

$l->affinity_set(P_PID, $\flpid\fR $\fllgrp\fR
LGRP_AFF_STRONG | LGRP_AFF_WEAK | LGRP_AFF_NONE);

$aff|n|ty = lgrp_affinity_get(P_PID, $\flpidifR $\fllgrp\fR);
$aff|n|ty = $l->affinity_get(P_PID, $\flpidifR $\fllgrp\fR);

ny $nlgrps = Igrp_nlgrps($\flcookie\fR);
$nl grps = $l->nlgrps();

ny $root = I grp_root($\flcookielfR);
$root = 1->root();
$l at ency Igrp_latency($\fllgrpl\fR, $\fllgrp2\fR);

$l at ency = $l->latency($\fllgrpl\fR $\fllgrp2\fR);

ny @hildren = Igrp_children($\flcookie\fR $\fllgrp\fR);

@hildren = | ->children($lgrp);

ny @arents = | grp_parents($\flcookie\fR $\fllgrp\fR);
@arents = | ->parents($\fllgrp\fR);

ny @grps = lgrp_lgrps($\flcookie\fR);

@grps = |->lgrps();

@grps = lgrp_lgrps($\flcookie\fR $\fllgrp\fR);
@grps = |->Igrps($\fllgrp\fR);

ny @eaves = | grp_|l eaves($\flcookie\fR);
@eaves = | ->| eaves();

ny $is_leaf = lgrp_isleaf ($\flcookie\fR $\fllgrp\fR);
$is_leaf = $l->is_leaf ($\fllgrp\fR);

ny @pus = lgrp_cpus($\flcookie\fR, $\fllgrp\fR
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61
62
63

118

120 .
121 .

122

123 .

124
125
126

LGRP_CONTENT_HI ERARCHY | LGRP_CONTENT_DI RECT) ;
@pus = | ->cpus($\fllgrp\fR LGRP_CONTENT HIERARCHY|
LGRP_CONTENT_DI RECT) ;

ny $nmensize = | grp_nemsize($\flcookie\fR $\fllgrp\fR
LGRP_| I\EM SZ TNSTALLED | LGRP_MEM SZ_FREE,
LGRP_CONTENT_HI ERARCHY | LGRP_CONTENT_DI RECT)
$nensi ze = | ->memsize($\f11grp\fR

LGRP_MEM SZ_| NSTALLED | LGRP_MEM SZ_FREE,
LGRP_CONTENT_HI ERARCHY | LGRP_CONTENT_DI RECT) ;
ny $is stal e = | grp_cookie_stal e($\flcookie\fR);
$sta| e = |->stale();
Igrp_fini($\flcookie\fR);

# The following is available for APl version greater than 1:
ny @grps = lgrp_resources($\flcookie\fR $\fllgrp\fR LGRP RSRC_CPU) ;

# Get latencies from cookie

$latency = I grp_l atency_cookie($\flcookie\fR $\fIfromfR $\flto\fR);
Cfi

. SH DESCRI PTI ON

.LP
Thi s nodul e provides access to the \fBliblgrp\fR(3LIB) library and to various
constants and functions defined in <\fBsys/lgrp_sys.h\fR> It provides both the

procedural and object interface to the library. The procedural interface
requires (in nbst cases) passing around a transparent cookie. The object
interface hides all the cookie manipul ations fromthe user.

.sp

.LP

Functions returning a scalar value indicate an error by returning \fBundef\fR

The caller can examine the \fB$!\fR variable to get the error val ue.

.sp

.LP

Functions returning a list value return the nunber of elenents in the |ist when
called in scalar context. In the event of error, the enpty list is returned in
the array context and \fBundef\fR is returned in the scalar context.

. SS "Constants”

The constants are exported with \fB: CONSTANTS\fR or \fB: ALL\fR tags:
Lin 42

use Sun::Solaris::Lgrp ':ALL";

Lin 42

use Sun::Solaris::Lgrp ': CONSTANTS ;

.in -2

The followi ng constants are available for use in Perl programns:

in 42
\ f BLGRP_NONE\ f R
.in -2
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127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187

188 .i

189
190
191
192

. br

.in 42

\ f BLGRP_VER_CURRENT\ f R
.in -2

. br

in +2

\ f BLGRP_VER_NONE\ f R
.in -2

. br

in +2

\ f BLGRP_VI EW CALLER f R
.in -2

. br

in +2

\f BLGRP_VI EW 08\ f R

.in -2

. br

in +2

\ f BLGRP_AFF_NONE\ f R
.in -2

. br

in 42

\ f BLGRP_AFF_STRONG f R
.in -2

. br

.in +2

\ f BLGRP_AFF_W\EAK\ f R
.in -2

. br

.in +2

\ f BLGRP_CONTENT_DI RECT\ f R
.in -2

. br

.in +2

\ f BLGRP_CONTENT_HI ERARCHY\ f R
in -2

. br

.in +2

\ f BLGRP_MEM SZ_FREE\f R
.in -2

. br

.in +2

\ f BLGRP_MEM SZ_FREE\f R
.in -2

. br

.in +2

\ f BLGRP_RSRC_CPW fR (1)
.in -2

. br

.in +2

\ f BLGRP_RSRC_MEM f R (1)
in -2

. br

.in +2

\ f BLGRP_CONTENT_ALL\fR (1)
in -2

. br

.in +2

\ f BLGRP_LAT_CPU_TO MEMfR (1)
in -2

. br

n +2

\fBP_PID\fR

in -2

. br

.in +2
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193 \fBP_LWPI D\ f R

194 .in -2

195 . br

196 .in +2

197 \fBP_MyID\fR

198 .in -2

199 sp

200

201 (1) Avallable for versions of the \fBliblgrp\fR(3LIB) APl greater than 1.

202 . SS "Functions”

203 . LP

204 A detailed descri ption of each function follows. Since this nodule is intended
205 to provide a Perl interface to the functions in \fBliblgrp\fR(3LIB), a very
206 short description is given for the corresponding functions in this nmodule and a
207 reference is given to the conplete description in the \fBliblgrp\fR manual
208 pages. Any differences or additional functionality in the Perl nodule are
209 highlighted and fully docunented here.

210 .sp

211 .ne 2

212 .na

213 \fB\fBlgrp_init([LGRP_VIEW CALLER | LGRP_VIEW OS] )\fRfR

214 . ad

215 .sp .6

216 . RS 4n

217 This function initializes the Igroup interface and takes a snapshot of the
218 |l group hierarchy with the given view G ven the view, \fBlgrp_init()\fR returns
219 a cookie representing this snapshot of the |group hierarchy. This cookie shoul d
220 be used with other routines in the Igroup interface needing the |group

221 hierarchy. The \fBIgrp_fini ()\fR function should be called with the cooki e when
222 it is no longer needed. Unlike \fBlgrp_init\fR(3LGRP), \fBLGRP_VIEWOS\fR is
223 assunmed as the default if no view is provided.

224 .sp

225 Upon successful conpletion, \fBlgr p init()\fRreturns a cookie. Otherwise it
226 returns \fBundef\fR and sets \fB$!\fR to indicate the error.

227 .sp

228 See \fBI grp_init\fR(3LGRP) for nore information.

229 . RE

231 .sp

232 ne 2

233

234 \fB\fBI grp_fini\fR($\flcookie\fR\fR

235

236 sp .6

237 . RS 4n

238 This function takes a cooki e, frees the snapshot of the Igroup hierarchy

239 created by \fBlgrp_init()\fR and cleans up anything el se set up by

240 \fBlgrp_init()\fR After this function is called, the cookie returned by the
241 lgroup interface mght no | onger be valid and should not be used.

242 .sp

243 Upon successful conpletion, 1 is returned. Ctherw se, \fBundef\fR is returned
244 and \fB$!\fR is set to indicate the error.

245 .sp

246 See \fBIgrp_fini\fR(3LGRP) for nore information.

247 .RE

249 .sp

250 .ne 2

251 .na

252 \fB\fBl grp_viewfR($\flcookiel\fR)\fR

253 . ad

254 .sp .6

255 . RS 4n

256 This function takes a cookie representing the snapshot of the |group hierarchy
257 and returns the snapshot’s view of the Igroup hierarchy.

258 .sp
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259
260
261
262
263
264
265
266
267
268
269

271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290

292
293
294
295
296
297
298
299
300
301
302
303
304
305
306

308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324

If the given viewis \fBLGRP_VIEWCALLER fR, the snapshot contains only the
resources that are available to the caller (such as those with respect to
processor sets). Wen the viewis \fBLGRP_VIEWOS\fR, the snapshot contains
what is available to the operating system

.sp

Upon successful conpletion, the function returns the view for the snapshot of
the I group hierarchy represented by the given cookie. Oherw se, \fBundef\fR
is returned and \fB$!'\fR is set to indicate the error.

.sp
See \fBlgrp_viewfR(3LGRP) for nore information.
.RE

.sp
.ne 2

. na
\fg;\fBIgrp_homa\fR($\fIidtype\fR, S\Flid\fR\IR
. al

.sp .6

. RS 4n

This function returns the honme Igroup for the given process or thread. The
$\flidtype\fR argunent should be \fBP_PID\fR to specify a process and the
$\flid\fR argument should be its process ID. Otherwi se, the $\flidtype\fR
argunment should be \fBP_LWPID\fR to specify a thread and the $\flid\fR argunent
should be its LWP ID. The value \fBP_MYID\fR can be used for the $\flid\fR
argunent to specify the current process or thread.

.sp

Upon successful conpletion, \fBlgrp_hone()\fR returns the 1D of the home |group
of the specified process or thread. Otherwi se, \fBundef\fR is returned and
\fB$!\fR is set to indicate the error.

.sp
See \fBl grp_hone\ f R(C3LGRP) for nore information.
.RE

.sp
.ne 2

.na
\fB\fBI grp_cookie_stal e\fR($\flcooki e\fR)\fR
.ad

.sp .6

. RS 4n

Upon successful conpletion, this function returns whether the cookie is stale.
Ot herwise, it returns \fBundef\fR and sets \fB$!\fR to indicate the error.

.sp
The \fBI grp_cookie_stale()\fR function will fail with \fBEINVAL\fR if the
cookie is not valid.

.sp
See \fBl grp_cooki e_stal e\fR(3LGRP) for nore information.
.RE

.sp
.ne 2

.na
\fB\fBI grp_cpus\fR($\flcookie\fR $\fllgrp\fR $\flcontext\fR\fR
.ad

.sp .6

. RS 4n

This function takes a cookie representing a snapshot of the |group hierarchy
and returns the list of CPUs in the Igroup specified by $\fllgrp\fR The
$\flcontext\fR argunment should be set to one of the follow ng values to specify
whet her the direct contents or everything in this Igroup including its children
shoul d be returned:

.sp

.ne 2

. na
\ f B\ f BLGRP_CONTENT_HI ERARCHY\ f R\ f R
.ad
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325
326
327

329
330
331
332
333
334
335
336

338
339
340
341
342
343
344
345
346

348
349

350 .

351
352
353
354
355
356
357
358
359
360
361
362
363
364
365

367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384

386
387
388
389
390

. RS 26n
everything within this hierarchy
.RE

.sp
.ne 2

. na
\ f B\ f BLGRP_CONTENT_DI RECT\ f R\ f R

. al
. RS 26n

directly contained in |group
.RE

Wien called in scalar context, \fBlgrp_cpus()\fR function returns the nunber of
CPUs contained in the specified Igroup.

.sp

In the event of error, \fBundef\fR is returned in scalar context and \fB$!\fR
is set to indicate the error. In list context, the enpty list is returned and
\fB$!I\fR is set.

.sp
See \fBl grp_cpus\fR(3LGRP) for nore infornmation.
. RE

.sp
.ne 2

na
\fB\fBl grp_children\fR($\flcookie\fR, $\fllgrp\fR\fR
.ad

.sp .6

.RS 4n

This function takes a cookie representing a snapshot of the |group hierarchy
and returns the list of Igroups that are children of the specified |group.

.sp
When called in scalar context, \fBlgrp_children()\fR returns the nunber of
children | groups for the specified |Igroup.

.sp

In the event of error, \fBundef\fR or enpty list is returned and \fB$!\fR is
set to indicate the error.

.sp
See \fBlgrp_children\fR(3LGRP) for nore information.
.RE

.sp
.ne 2

.na
\fB\fBl grp_parents\fR($\flcookie\fR $\fllgrp\fR\fR
ad

.sp .6

. RS 4n

This function takes a cookie representing a snapshot of the | group hierarchy
and returns the list of parents of the specified |Igroup.

.sp
When called in scalar context, \fBlgrp_parents()\fR returns the nunber of
parent | groups for the specified |Igroup.

.sp

In the event of error, \fBundef\fR or an enpty list is returned and \fB$!\fR is
set to indicate the error.

.sp
See \fBlgrp_parents\fRR(3LGRP) for nore information.
. RE

.sp

.ne 2

.na
\fB\fBI grp_nl grps\fR($\flcookielfR)\fR
.ad
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391
392
393
394
395
396
397
398
399
400
401

403
404

405 .

406
407
408
409
410
411
412
413
414
415
416

418
419

420 .

421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436

438
439
440
441
442
443
444

.sp .6

. RS 4n

This function takes a cookie representing a snapshot of the | group hierarchy.
It returns the nunmber of Igroups in the hierarchy, where the nunber is always
at | east one.

.sp

In the event of error, \fBundef\fRis returned and \fB$!\fRis set to
\fBEINVAL\fR, indicating that the cookie is not valid.

.sp
See \fBlgrp_nl grps\fR(3LGRP) for nore information.
.RE

.sp
.ne 2

na
\fB\fBIgrp_root\fR($\flcookielfR\fR
.ad

.sp .6

.RS 4n

This function returns the root |group ID.

.sp

In the event of error, \fBundef\fRis returned and \fB$!\fRis set to
\f BEI NVAL\ fR, indicatng that the cookie is not valid.

.sp
See \fBlgrp_root\fR(3LGRP) for nore information.
. RE

.sp
.ne 2

na
\fB\fBl grp_nem si ze\f R($\flcookie\fR, $\fllgrp\fR $\fltype\fR
$\flcontent\fR)\fR

.ad

.sp .6

. RS 4n

This function takes a cookie representing a snapshot of the |group hierarchy.
The function returns the menory size of the given Igroup in bytes. The
$\fltype\fR argurment shoul d be set to one of the follow ng val ues:

.sp

.ne 2

. na
\fB\f BLGRP_MEM SZ_FREE\f R f R
.ad

. RS 25n

free nenory

. RE

.sp
.ne 2

.na
\f B\ f BLGRP_MEM SZ_| NSTALLED\ f R f R
.ad

. RS 25n

installed menory

445 . RE

447
448
449
450
451
452
453
454
455
456

The $\flcontent\fR argument should be set to one of the follow ng values to
speci fy whether the direct contents or everything in this I group including its
children should be returned:

.sp
.ne 2

. na

\ f B\ f BLGRP_CONTENT_HI ERARCHY\ f R\ f R

.ad

. RS 26n

Return everything within this hierarchy.
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457

459
460
461
462
463
464
465
466

468
469
470
471
472
473
474
475
476

478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505

507
508

510
511
512
513
514
515
516
517
518
519
520
521
522

. RE

.sp
.ne 2

.na
\ f B\ f BLGRP_CONTENT_DI RECT\ f R f R

.ad

. RS 26n

Return that which is directly contained in this |group.
. RE

The total sizes include all the nenmory in the I group including its children,
while the others reflect only the menory contained directly in the given

| group.

.sp

Upon successful conpletion, the size in bytes is returned. O herw se,
\fBundef\fR is returned and \fB$!\fR is set to indicate the error.

.sp
See \fBl grp_nmemsize\fR(3LGRP) for nore information.
.RE

.sp
.ne 2

.na
\fg\fBI grp_version\fR([$\flversion\fR)\fR
.a

.sp .6

. RS 4n

This function takes an interface version nunber, $\flversion\fR as an argument
and returns an |l group interface version. The $\flversion\fR argument should be
the value of \fBLGRP_VER CURRENT\fR or \fBLGRP_VER NONE\fR to find out the
current lgroup interface version on the running system

.sp
If $\flversion\fRis still supported by the inplenmentation, then
\fBlgrp_version()\fR returns the requested version. If \fBLGRP_VER NONE\fR i s
returned, the inplenmentation cannot support the requested version.

.sp
If $\flversion\fRis \fBLGRP_VER NONE\fR, \fBlgrp_version()\fR returns the
current version of the library.

.sp
The foll owi ng exanpl e tests whether the version of the interface used by the
caller is supported:
.sp
Lin 42
. nf
| grp_versi on(LGRP_VER CURRENT) == LGRP_VER CURRENT or
die("Built with unsupported I group interface");
fi
.in -2

See \fBlgrp_version\fR(3LGRP) for nore information.
. RE

.sp
.ne 2

.ha
\fB\fBlgrp_affinity_
$\flaffinity\fR\fR
.ad

.sp .6

. RS 4n

This function sets the affinity that the LWP or set of LWPs specified by
$\flidtype\fR and $\flid\fR have for the given Igroup. The Igroup affinity can
be set to \fBLGRP_AFF_STRONG fR, \fBLGRP_AFF_WEAK\fR, or \fBLGRP_AFF_NONE\fR

set\TR($\flidtype\fR S\flid\fR $\flIgrp\fR

.sp
If the $\flidtype\fRis \fBP_PID\fR the affinity is retrieved for one of the
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523
524
525
526
527
528
529
529
530
531
532
533
534
535
536
537
538

540
541
542
543
544
545
546

LWPs in the process or set for all the LWPs of the process with process ID
(PID) $\flid\fR The affinity is retrieved or set for the LWP of the current
process with LW ID $\flid\fRif $\flidtype\fRis \fBP_LWIDfR If $\flid\fR
is \fBP_MIDfR then the current LWP or process is specified.

.sp
There are different |levels of affinity that can be specified by a thread for a
particular lIgroup. The levels of affinity are the follow ng fromstrongest to
particuliar Igroup. The levels of affinity are the follow ng fromstrongest to
weakest :

.sp
.ne 2

. na
\ f B\ f BLGRP_AFF_STRONG f R f R
.ad

.RS 19n

strong affinity

.RE

.sp
.ne 2

.na
\ f B\ f BLGRP_AFF_WEAK\ f R f R
.ad

. RS 19n

weak affinity

547 . RE

549
550
551
552
553
554
555

.sp
.ne 2

.na
\ f B\ f BLGRP_AFF_NONE\ f R f R
.ad

. RS 19n

no affinity

556 . RE

558
559
560
561
562

564
565
566
567
568
569
570
571
572
573
574

576
577
578
579
580
581
582
583
584
585
586
587

Upon successful conpletion, \fBlgrp_affinity_set()\fRreturns 1. CGtherw se, it
returns \fBundef\fR and set \fB$!\fR to indicate the error.

.sp
See \fBlgrp_affinity_set\fR(3LGRP) for nore information.
.RE

.sp
.ne 2

.na
\fB\fBlgrp_affinity_get\fR($\flidtype\fR, $\flid\fR $\fllgrp\fR\fR
ad

'sp .6
. RS 4n
This function returns the affinity that the LWP has to a given |group.

.sp
See \fBlgrp_affinity_get\fR(3LGRP) for nore information.
.RE

.sp
.ne 2

.na

\fB\fBlI grp_|l atency_cooki e\fR($\flcookie\fR, $\flfromfR $\flto\fR
[$\flbetween\fR=\fBLGRP_LAT_CPU_TO MEMfR])\fR

.ad

.sp .6

. RS 4n

This function takes a cookie representing a snapshot of the | group hierarchy
and returns the | atency val ue between a hardware resource in the $\flfromfR
I group to a hardware resource in the $\flto\fR Igroup. If $\flfromfRis the
same lgroup as $\flto\fR the latency value within that Igroup is returned.
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588
589
590
591
592
593
594
595
596
597
598
599
600

602
603
604
605
606
607
608
609
610
611
612
613
614
615
616

618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637

639
640
641
642
643
644
645

.sp
The optional $\flbetween\fR argument should be set to \fBLGRP_LAT_CPU TO MEM fR
to specify between which hardware resources the latency shoul d be neasured. The
only valid value is \fBLGRP_LAT_CPU TO MEM fR, which represents |atency from
CPU to nenory.

.sp

Upon successful conpletion, \fBlgrp_latency_cookie()\fRreturn 1. O herwi se,

it returns \fBundef\fR and set \fB$!\fR to indicate the error. For LGRP API
version 1, the \fBlgrp_|l atency_cookie()\fR is an alias for

\fBlgrp_l atency. ()\fR

.sp
See \fBlgrp_l atency_cooki e\ fR(3LGRP) for nore information.
.RE

.sp
.ne 2

.na
\fB\fBlgrp_latency\fR($\fIfromfR $\flto\fR\fR
.ad

.sp .6

.RS 4n

This function is simlar to the \fBl grp_|l atency_cookie()\fR function, but
returns the |latency between the given I groups at the given instant in tine.
Since | groups can be freed and reallocated, this function mght not be able to
provi de a consistent answer across calls. For that reason,

\fBlgrp_l atency_cooki e()\fR shoul d be used in its place.

.sp
See \fBlgrp_l atency\f R(3LGRP) for nore infornmation.
. RE

.sp
.ne 2

.na
\fB\fBl grp_resources\fR($\flcookie\fR, $\fllgrp\fR $\fltype\fR)\fR
ad

.sp .6

. RS 4n

This function returns the list of |groups directly containing resources of the
specified type. The resources are represented by a set of |groups in which each
I group directly contains CPU and/or menory resources.

.sp
The \fltype\fR can be specified as:

.sp
.ne 2

.na
\f B\ f BLGRP_RSRC CPU fR fR
.ad

.RS 17n

CPU resour ces

.RE

.sp
.ne 2

.na
\f B\ f BLGRP_RSRC_MEM f R f R
.ad

.RS 17n

MENOry resources

646 . RE

648
649
650
651
652
653

In the event of error, \fBundef\fR or an enpty list is returned and \fB$!\fR is
set to indicate the error.

.sp
This function is available only for APl version 2 and returns \fBundef\fR or an
enpty list for APl version 1 and sets \fB$!\fR to \fBEI NVAL\fR

.sp
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654
655

657
658
659
660
661
662
663
664
665
666
667
668
669
670
671

673
674
675
676
677
678
679
680
681
682
683
684
685
686
687

689
690

691 .

692
693
694
695
696
697
698

700

701 .

702
703
704
705
706
707
708
709
710

712
713
714
715
716
717
718
719

See \fBlgrp_resources\fR(3LGRP) for nore informtion.
. RE

.sp
.ne 2

.na
\fB\fBI grp_l grps\fR($\flcookie\fR [$\fIlgrp\fRI)\fR
ad

.sp .6
.RS 4n
This function retur
$\fllgrp\fR If $\f
\fBlgrp_root\fR($\f
failure.

ns a list of all lIgroups in a hierarchy starting from
Ilgrp\fR is not specified, uses the value of

I cookie\fR). This function returns the enpty list on
.sp

When called in scalar context, this function returns the total nunber of
I groups in the system

. RE

.sp
.ne 2

.na
\fB\fBl grp_l eaves\fR($\flcookie\fR, [$\fllgrp\fR)\fR
.ad

.sp .6

. RS 4n

This function returns a list of all leaf Igroups in a hierarchy starting from
$\fllgrp\fR If $\fllgrp\fR is not specified, this function uses the value of
}fB:grp_root\fR(SS\flcooki e\fR). It returns \fBundef\fR or an enpty list on
ailure.

.sp
When called in scalar context, this function returns the total nunber of |eaf
I groups in the system

. RE

.sp
.ne 2

na
\fB\fBlgrp_isleaf \fR($\flcookie\fR, $\fllgrp\fR)\fR
.ad

.sp .6

.RS 4n

This function returns True if $\fllgrp\fRis a leaf (has no children).
Qherwise it returns Fal se.

.RE

. SS "Obj ect mnethods"
ne 2

.na
\fg\aneV\AfR([SS\fIvi ewfRI)\fR
a

.sp .6

. RS 4n

This nethod creates a new \fBSun:: Sol aris::Lgrp\fR object. An optional argunent
is passed to the \fBlgrp_init()\fR function. By default this nethod uses

\f BLGRP_VI EW CS\ f R.

. RE

.sp
.ne 2

.na
\fB\fBcookie()\fRfR
.ad

.sp .6

. RS 4n
This nmethod returns a transparent cookie that can be passed to functions

11
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720
721

723
724

725 .

726
727
728
729
730
731
732
733

735
736
737
738
739
740
741
742
743

accepting the cookie.
RE

.sp
.ne 2

na
\fB\fBversion\fR([$\flversion\fR)\fR

.ad

.sp .6

.RS 4

Wt hout the argunent, this method returns the current version of the
\fBliblgrp\fR(3LIB) library. This nmethod is a wapper for \fBlgrp_version()\fR
with \fBLGRP_VER NONE\fR as the default version argunent.

. RE

.sp
.ne 2

. na
\fB\fBstal e()\fRfR
.ad

.sp .6

.RS 4

This nethod returns T if the Igroup information in the object is stale and F
otherwise. It is a wapper for \fBlgrp_cookie_stale()\fR

744 . RE

746
747
748
749
750
751
752
753
754
755

757
758
759
760
761
762
763
764
765

767
768
769
770
771
772
773
774
775
776

778
779

780 .

781
782
783
784
785

.sp
.ne 2

.na
\fB\fBview()\fRfR
ad

.sp .6

. RS 4n

This nmethod returns the snapshot’s view of the |group hierarchy. It is a
wrapper for \fBlgrp_view)\fR

. RE

.sp
.ne 2

. na
\fB\fBroot ()\fRfR
.ad

.sp .6

. RS 4n

This nmethod returns the root Igroup. It is a wapper for \fBlgrp_root()\fR
. RE

.sp
.ne 2

.na
\fB\fBchildren\fR($\fllgrp\fR\fR

.ad

.sp .6

. RS 4n

This nethod returns the list of Igroups that are children of the specified
Igroup. It is a wapper for \fBlgrp_children()\fR

. RE

.sp
.ne 2

na

\fB\fBparents\fR($\fIl grp\fR\fR
.ad

.sp .6

. RS 4n
This nethod returns the list of |Igroups that are parents of the specified

12
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786 lgroup. It is a wapper for \fBlgrp_parents()\fR 852 wrapper for \fBlgrp_affinity_get()\fR
787 . RE 853 . RE
789 .sp 855 .sp
790 .ne 2 856 .ne 2
791 .na 857 .na
792 \fB\anIgrps()\fR\fR 858 \fB\fBaffinity_se \fR($\fI|dtype\fR S\flid\fR $\fllgrp\fR
793 . ad 859 $\f|aff|n|ty R\ f
794 .sp .6 860 . ad
795 . RS 4n 861 .sp .6
796 This method returns the number of lgroups in the hierarchy. It is a wapper for 862 . RS 4n
797 \fBlgrp_nlgrps()\fR 863 This method sets the affinity that the LW or set of LWPs specified by
798 . RE 864 $\flidtype\fR and $\flid\fR have for the given Igroup. It is a wapper for
865 Il grp_affinity_set.
800 . sp 866 . RE
801 .ne 2
802 .na 868 .sp
803 \fB\fBnem si ze\fR($\fI1grp\fR $\fltype\fR $\flcontent\fR\fR 869 neZ
804 . ad 870
805 .sp .6 871\fB\fBIgrps\fR([$\fIIgrp\fR])\fR
806 . RS 4n 872 . ad
807 This method returns the nenory size of the given Igroup in bytes. It is a 873 .sp .6
808 wrapper for \fBlgrp_nemsize()\fR 874 .RS 4n
809 . RE 875 This method returns |ist of all Igroups in a hierarchy starting from
876 $\fllgrp\fR or the \fBlgrp_root()\fRi1f $\fllgrp\fRis not specified. It is a
811 .sp 877 wrapper for \fBlgrp_lgrps()\fR
812 .ne 2 878 . RE
813 .na
814 \fB\fBcpus\fR($\fIlgrp\fR, $\flcontext\fR\fR 880 .sp
815 . ad 881 .ne 2
816 .sp .6 882 .na
817 . RS 4n 883 \fB\fBleaves\fR([$\fIIgrp\fR])\fR
818 This nethod returns the list of CPUs in the I group specified by $lgrp. It is a 884 . ad
819 wrapper for \fBlgrp_cpus()\fR 885 .sp .6
820 . RE 886 . RS 4n
887 This method returns a list of all leaf Igroups in a hierarchy starting from
822 .sp 888 $\fllgrp\fR If $\fllgrp\fRis not specified, this nethod uses the val ue of
823 .ne 2 889 \fBlgrp_root()\fR It is a wapper for \fBlgrp_|l eaves()\f
824 .na 890 . RE
825 \fB\fBresources\fR($\fllgrp\fR $\fltype\fR\fR
826 . ad 892 .sp
827 .sp .6 893 .ne 2
828 . RS 4n 894 .na
829 This method returns the list of Igroups directly containing resources of the 895 \fB\fBisleaf \fTR($\fIlgrp\fR\fR
830 specified type. It is a wapper for \fBlgrp_resources()\fR 896 . ad
831 . RE 897 .sp .6
898 . RS 4n
833 .sp 899 This method returns True if $\fllgrp\fR is leaf (has no children) and Fal se
834 .ne 2 900 otherwise. It is a wapper for \fBlgrp_isleaf()\fR
835 .na 901 . RE
836 \fB\thome\fR($\f|idtype\fR, S\fIid\fR\fR
837 903 .sp
838 sp .6 904 .ne 2
839 . RS 4n 905 . na
840 This method returns the home I group for the given process or thread. It is a 906 \fB\fBlatency\fR($\flIfromfR $\fIto\fR\fR
841 wrapper for \fBlgrp_hone()\fR 907 . ad
842 . RE 908 .sp .6
909 . RS 4n
844 .sp 910 This nethod returns the | atency val ue between a hardware resource in the
845 .ne 2 911 $\flfromfR Igroup to a hardware resource in the $\flto\fR I group. It uses
846 .na 912 \fBlgrp_latency()\fR for version 1 of \fBliblgrp\fR and
847 \fB\fBaffinity_get\fR($\flidtype\fR $\flid\fR $\fllgrp\fR\fR 913 \fBl grp_l atency_cooki e()\fR for newer versions.
848 . ad 914 .RE
849 .sp .6
850 . RS 4n 916 .SS "Exports"
851 This nethod returns the affinity that the LWP has to a given Igrp. It is a 917 . LP
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918 By default nothing is exported fromthis nodule. The follow ng tags can be used

919 to selectively inport constants and functions defined in this nodul e:
920 .sp

921 .ne 2

922 .na

923 \fB\f B: LGRP_CONSTANTS\f R\ f R

924 . ad

925 . RS 19n

926
927
928

\ f BLGRP_AFF_STRONG f R, \f BLGRP_AFF_WEAK\ f R,
\ \ f
\
929 \
\
\

\
| RECT\ f R, \TBLGRP_CONTENT_HI ERARCHY\ f R
L
P VI EW CALLER\fR, \fBLGRP_VIEWOS\fR,
RCCPU\fR \f BLGRP_RSRC_MEM f R
BLGRP_LAT_CPU_TO MEM f R

\
L

/

=
oy}

_"I’EBm

930
931
932 . RE

—h —h —h —h —h

934 .sp

935 .ne 2

936 .na

937 \fB\f B: PROC_CONSTANTS\f R f R

938 . ad

939 . RS 19n

940 \fBP_PID\fR \fBP_LWIDfR \fBP_MIDfR
941 . RE

943 .sp

944 .ne 2

945 . na

946 \fB\fB: CONSTANTS\f R f R

947 . ad

948 . RS 19n

949 \f B: LGRP_CONSTANTS\ f R, \fB: PROC_CONSTANTS\ f R
950 . RE

952 .sp

953 .ne 2

954 . na

955 \f B\ f B: FUNCTI ONS\ f R\ f R
956 . ad

957 . RS 19n

958 \fBlgrp_affinity_get
959 \fBl grp_cookie_stale
960 \fBl grp_home()\fR \
961 \fBl grp_| atency_cook
962 \f rp_ parents()\f
963 \f rp_view()\fR \
964 \f rp_| eaves()\ R \f
965 . RE

QQQ

967 .sp

968 .ne 2

969 . na

970 \fB\fB: ALL\fR fR

971 . ad

972 . RS 19n

973 \f B: CONSTANTS\ f R, \f B: FUNCTI ONS\ f R
974 .RE

976 .SS "Error val ues"

977 .LP

978 The functions in this nodule return \fBundef\fR or an enpty |ist when an
979 underlying library function fails. The \fB$!\fR is set to provide nore

980 information values for the error. The follow ng error codes are possible:

981 .sp
982 .ne 2
983 .na

GRP_MEM SZ | NSTALLED\f R, \fBLGRP_VER CURRENT\fR,
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984 \fB\fBEI NVAL\f R f R

985 . ad

986 . RS 10n

987 The val ue supplied is not valid.
988 . RE

990 . sp

991 .ne 2

992 .na

993 \fB\f BENOVMEM f R f R

994 . ad

995 . RS 10n

996 There was not enough system nmenory to conplete an operation.
997 .RE

999 .sp

1000 .ne 2

1001 .na

1002 \fB\f BEPERM f R f R
1003 . ad

1004 . RS 10n

16

1005 The effective user of the calling process does not have appropriate privileges,

1006 and its real or effective user ID does not nmatch the real or effective user
1007 of one of the threads.
1008 . RE

1010 . sp

1011 .ne 2

1012 . na

1013 \fB\f BESRCH f R f R

1014 . ad

1015 . RS 10n

1016 The specified process or thread was not found.
1017 . RE

1019 .SS "Difference in the APl versions"
1020 .L

P
1021 The \fBliblgrp\fR(3LIB) library is versioned. The exact version that was used

1022 to conpile a nodule is available through the \fBIgrp_version()\fR function.
1023 .sp

1024 . LP

1025 Version 2 of the \fBlgrp_user\fR APl introduced the follow ng constants and
1026 functions not present in version 1:
1027 . br

1028 .in +2

1029 \f BLGRP_RSRC _CPW f R const ant

1030 .in -2

1031 . br

1032 .in +2

1033 \f BLGRP_RSRC_MEM f R const ant

1034 .in -2

1035 . br

1036 .in +2

1037 \ f BLGRP_CONTENT_ALL\ f R const ant

1038 .in -2

1039 . br

1040 .in +2

1041 \f BLGRP_LAT_CPU TO MEM f R const ant
1042 .in -2

1043 . br

1044 .in +2

1045 \f Bl grp_resources()\fR function

1046 .in -2

1047 . br

1048 .in +2

1049 \fBI grp_| atency_cooki e()\fR function

ID
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1050 .in -2

1051 .sp

1052 .LP

1053 The \f BLGRP_RSRC CPWfR and \fBLGRP_RSRC MEM fR constants are not defined for
1054 version 1. The \fBlgrp_resources()\fR function is defined for version 1 but
1055 always returns an enpty list. The \fBIgrp_|l atency_cookie()\fR function is an
1056 alias for \fBlgrp_latency()\fR for version 1.

1057 . SH ATTRI BUTES

1058 .LP

1059 See \fBattributes\fR(5) for descriptions of the following attributes:

1060 .sp

1062 . sp

1063 . TS

1064 box;

1065 ¢ | ¢

1066 | .

1067 ATTRIBUTE TYPE ATTRI BUTE VALUE

1068

1069 Interface Stability Unst abl e

1070 . TE

1072 . SH SEE ALSO

1073 . LP

1074 \fBlgrp_affinity_get\fR(3LGRP), \fBlgrp_affinity_set\fR(3LGRP),

1075 \fBI grp_chil dren\f R(3LGRP), \fBl grp_cookie_stal e\fR(3LGRP),

1076 \fBl grp_cpus\fR(3LGRP), \fBlgrp_fini\fR(3LGRP), \fBIgrp_honme\fR(3LGRP),
1077 \fBlgrp_init\fR(3LGRP), \fBlgrp_Il atency\fR(3LGRP),

1078 \fBI grp_| at ency_cooki e\ f R(3LGRP), \fBl grp_nem size\fR(3LCRP),

1079 \fBIgrp_nl grps\fR(3LGRP), \fBIgrp_parents\fR(3LGRP),

1080 \fBl grp_resources\fR(3LGRP), \fBIgrp_root\fR(3LGRP), \fBIgrp_version\fR(3LGRP),
1081 \fBlgrp_viemfR(3LGRP), \fBliblgrp\fR(3LIB), \fBattributes\fR(5)
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308 .fi

309 .in -2

311 .sp

312 . LP

313 In the exanple, first the resources needed by the \fBgl _get_|ine()\fR function
314 are created by calling \fBnew GetLine()\fR This allocates the menory used in
315 subsequent calls to the \fBgl _get _line()\fR function, including the history
316 buffer for recording previously entered |ines. Then one or nore lines are read
317 fromthe user, until either an error occurs, or the user types exit. Then

318 finally the resources that were allocated by \fBnew GetLine()\fR, are returned
319 to the systemby calling \fBdel _GetLine()\fR Note the use of the \flINULL\fR
320 return value of \fBdel _GetLine()\fRto make \fIgI\fR\fINULL\fR This is a
321 safety precaution. If the program subsequently attenpts to pass \flgl\fR to
322 \fBgl _get_line()\fR said function will conplain, and return an error, instead
323 of attenpting to use the del eted resource object.

324 .SS "The Functions Used In The Exanple"

325 .LP

326 The \fBnew GetLine()\fR function creates the resources used by the

327 \fBgl _get _line()\fR function and returns an opaque pointer to the object that
328 contains them The maxi mumlength of an input line is specified by the

329 \fllinelen\fR argunent, and the number of bytes to allocate for storing history
330 lines is set by the \flhistlen\fR argunent. History lines are stored

331 back-to-back in a single buffer of this size. Note that this nmeans that the
332 nunber of history lines that can be stored at any given tinme, depends on the
333 lengths of the individual lines. If you want to place an upper limt on the
334 nunber of lines that can be stored, see the description of the

335 \fBgl _limt_history()\fR function. If you do not want history at all, specify
336 \flhistlen\fTR as zero, and no history buffer will be allocated.

337 .sp

338 . LP

339 On error, a nessage is printed to \fBstderr\fR and \fINULL\fR i s returned.

340 .sp

341 . LP

342 The \fBdel _GetLi ne()\fR function del etes the resources that were returned by a
343 previous call to \fBnew GetLine()\fR It always returns \fINULL\fR (for

344 exanple, a deleted object). It does nothing if the \flgl\fR argument is

345 \fI NULL\ f R

346 .sp

347 . LP

348 The \fBgl _get_line()\fR function can be called any nunber of times to read
349 input fromthe user. The gl argunent nust have been previously returned by a
350 call to \fBnew GetLine()\fR The \flpronpt\fR argunent should be a nornal

351 null-termnated string, specifying the pronpt to present the user with. By
352 default pronpts are displayed literally, but if enabled with the

353 \fBgl _pronmpt_style()\fR function, pronpts can contain directives to do

354 underlining, swtch to and frombold fonts, or turn highlighting on and off.
355 .sp

356 .LP

357 If you want to specify the initial contents of the line for the user to edit,
358 pass the desired string with the \flstart_line\fR argunment. You can then

359 specify which character of this line the cursor is initially positioned over by
360 using the \flstart_pos\fR argunent. This should be -1 if you want the cursor to
361 follow the last character of the start line. If you do not want to preload the
362 line in this manner, send \flstart_line\fR as \fINULL\fR, and set

363 \flstart_pos\fR to -1.

364 .sp

365 . LP

366 The \fBgl _get_line()\fR function returns a pointer to the line entered by the
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367
368
369
370
371
372
373
374
375
376
377

user, or \fINULL\fR on error or at the end of the input. The returned pointer
is part of the specified \flgl\fR resource object, and thus should not be freed
by the caller, or assuned to be unchanging fromone call to the next. Wen
reading froma user at a termnal, there will always be a new ine character at
the end of the returned line. Wen standard input is being taken froma pipe or
a file, there will sinmlarly be a newine unless the input line was too long to
store in the internal buffer. In the latter case you should call

\fBgl _get_line()\fR again to read the rest of the line. Note that this
makes \fBgl _get_line()\fR simlar to \fBfgets\fR(3C). Wen \fBstdin\fR
connected to a terminal, \fBgl _get_line()\fR sinply calls \fBfgets()\fR
.SS "The Return Status OF \fBgl _get_line()\fR

behavi or
is not

378 . L

379
380
381
382
383
384
385
386

387 .

388

P
The \fBgl _get _line()\fR function has two possible return values: a pointer to
the conpleted input line, or \fINULL\fR Additional information about what
caused \fBgI_get_Ilne()\tho return is available both by inspecting
\fBerrno\fR and by calling the \fBgl _return_status()\fR function.

.sp

.LP

The followi ng are the possible enunerated val ues returned by

\fBgl _return_status()\fR

sp

.ne 2

389 .na

390
391
392
393
394
395

397
398
399
400
401
402
403
404
405
406

\fB\f BGLR_NEWLI NE\ f R\ f R

.ad

.RS 15n

The last call to \fBgl_get_line()\fR successfully returned a conpl eted input
l'i ne.

.RE

.sp
.ne 2

.na
\fB\f BGLR_ BLOCKED\f R\ f R
.ad

. RS 15n

The \fBgl _get _|
early to avoid
\ f Bgl _pendi ng_i
\fBgl _get _| i ne(

ine()\fR function was in non-bl ocking server node, and returned
bl ocki ng the process while waiting for term nal /0 The
0()\fRfunct|on can be used to see what type of 1/0

J\fR was waiting for. See the \fBgl_io_node\fR(3TECLA).

407 . RE

409
410

.sp
.ne 2

411 .n

412
413
414
415

a
\fB\f BGLR_SI GNAL\ f R f R
.ad

. RS 15n

A signal was caught by \fBgl_get_line()\fR that had an after-signal disposition

416 of \fBGLS ABORT\fR See \fBgl _trap_signal ()\fR

417 . RE

419 .sp

420 .ne 2

421 . na

422 \fB\f BAR_TI MEQUT\f R f R

423 . ad

424 RS 15n

425 The inactivity timer expired while \fBgl _get_line()\fR was waiting for input
426 and the tineout callback function returned \fBGLTO ABORT\fR See
427 \fBgl _inactivity_tinmeout()\fR for information about tinmeouts

428 . RE

430 .sp

431 .ne 2

432 .na
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433
434
435
436
437
438

440
441
442
443
444
445
446
447
448
449

451
452
453
454
455
456
457
458
459

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
496
497
498

\fB\f BGLR_FDABORT\f R\ f R
.ad

. RS 15n

An application |/O callback returned \fBGLFD ABORT\fR. Ssee
\fBgl _watch_fd()\fR
. RE

.sp
.ne 2

.na
\fB\f BGLR EOR\f R fR

.ad

.RS 15n

End of file reached. This can happen when input is conming froma file or a
pi pe, instead of the termnal. It also occurs if the user invokes the
list-or-eof or del-char-or-list-or-eof actions at the start of a new |line.
.RE

.sp
.ne 2

.na
\fB\f BGLR ERROR f R f R

.ad

. RS 15n

An unexpected error caused \fBgl _get
and/or \fBgl _error_nessage()\fR for
. RE

[
—_—
0~

\fRto abort (consult \fBerrno\fR

.sp
.LP

When \fBgl _return_status()\fR returns \fBGLR_ERROR\fR and the val ue of
\fBerrno\fR is not sufficient to explain what happened, you can use the

\fBgl _error_nessage()\fR function to request a description of the |ast error
that occurred.

.sp

.LP

The return value of \fBgl_error_nessage()\fRis a pointer to the nessage that
occurred. If the \flbuff\fR argument is \fINULL\fR this will be a pointer to a
buffer within \flgl\fR whose value will probably change on the next call to any
function associated with \fBgl _get_line()\fR Oherwise, if a non-null
\flbuff\fR argument is provided, the error nmessage, including a '\e0O’
terminator, will be witten within the first \fIn\fR el ements of this buffer,
and the return value will be a pointer to the first element of this buffer. If
the nessage will not fit in the provided buffer, it will be truncated to fit.
.SS "Optional Pronpt Formatting"

.LP

Wiereas by default the pronpt string that you specify is displayed literally

wi t hout any special interpretation of the characters within it, the

\fBgl _pronpt _style()\fR function can be used to enable optional fornmatting
directives within the pronpt.

.sp

.LP
The \flstyle\fR argunment, which specifies the formatting style, can take any of
the foll owi ng val ues:

.sp
.ne 2

. na
\ f B\ f BGL_FORVAT_PROVPT\ f R f R

.ad

. RS 21n

In this style, the formatting directives described bel ow, when included in
pronpt strings, are interpreted as foll ows:

.sp

.ne 2

. ha
\fB\fBMB\fR fR
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499
500
501
502

504
505
506
507
508
509
510
511

513
514
515
516
517
518
519
520

522
523
524
525
526
527
528

.ad

. RS 6n

Di spl ay subsequent characters with a bold font.
.RE

.sp
.ne 2

. na
\fB\fB\fR fR

.ad

. RS 6n

Stop di splaying characters with the bold font.
. RE

.sp
.ne 2

.na
\fB\fBB\fRfR

.ad

. RS 6n

Make subsequent characters flash.
. RE

.sp
.ne 2

. ha
\fB\fBU\fR fR
.ad

.RS 6n
Turn of f flashing characters.

529 . RE

531
532
533
534
535
536
537

.sp
.ne 2

. ha
\fB\fBBAfR fR

. al
.RS 6n
Under | i ne subsequent characters.

538 . RE

540
541
542
543
544
545
546
547

549
550
551
552
553
554
555
556

558
559
560
561
562
563
564

.sp
.ne 2

.na
\fB\fBW\fR fR

.ad

. RS 6n

Stop underlining characters.
.RE

.sp
.ne 2

. na

\fB\fB#P\fR fR

.ad

. RS 6n

Switch to a pale (half brightness) font.
.RE

.sp
.ne 2

.na
\fB\fB¥p\fRfR
ad

"RS 6n
Stop using the pale font.
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565 . RE

567 .sp

568 .ne 2

569 .na

570 \fB\fB¥S\fRfR

571 . ad

572 . RS 6n

573 Hi ghlight subsequent characters (al so known as standout node)

574 . RE

576 .sp

577 .ne 2

578 .na

579 \fB\fB¥%\fRfR

580 . ad

581 . RS 6n

582 Stop highlighting characters

583 . RE

585 .sp

586 .ne 2

587 .na

588 \fB\fBWAfR fR

589 . ad

590 . RS 6n

591 Turn on reverse video

592 . RE

594 .sp

595 .ne 2

596 . na

597 \fB\fBW\fR fR

598 . ad

599 . RS 6n

600 Turn off reverse video.

601 . RE

603 .sp

604 .ne 2

605 . na

606 \fB\fB®AfRfR

607 . ad

608 . RS 6n

609 Display a single %character.

610 . RE

612 For exanple, in this node, a pronpt string |ike "%UJOKW$" woul d display the
613 pronpt "OK$", but with the OK part underlined.

614 .sp

615 Note that although a pair of characters that starts with a %character, but
616 does not match any of the above directives is displayed literally, if a new
617 directive is subsequently introduced which does match, the displayed pronpt
618 will change, so it is better to always use %oto display a literal %

619 .sp

620 Also note that not all terminals support all of these text attributes, and that
621 sonme substitute a different attribute for m ssing ones.

622 . RE

624 .sp

625 .ne 2

626 .na

627 \fB\fBGL_LI TERAL_PROWPT\ f R f R

628 . ad

629 . RS 21n

630 In this style, the pronpt string is printed literally. This is the default

new usr/src/ man/ man3tecl a/ gl _get _line.3tecla

631
632

634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666

667 .
668 . i

669
670
671

672 .
673 .

675
676
677
678
679
680
681
682
683
684
685
685
686
687
688
689
690
691
692
693
694
695

style.
. RE
.SS "Alternate Configuration Sources"”

.LP

By default users have the option of configuring the behavior of

\fBgl _get_line()\fRwith a configuration file called \fB\& teclarc\fR in their
horme directories. The fact that all applications share this same configuration
file is both an advantage and a di sadvantage. In nbst cases it is an advantage,
since it encourages unifornmity, and frees the user fromhaving to configure
each application separately. In sone applications, however, this single neans
of configuration is a problem This is particularly true of enbedded software,
where there’'s no filesystemto read a configuration file from and also in
applications where a radically different choice of keybindings is needed to
emul ate a | egacy keyboard interface. To cater for such cases, the

\fBgl _configure_getline()\fR function allows the application to control where
configuration information is read from

.sp

.LP

The \fBgl _configure_getline()\fR function allows the configurati on commands
that would normally be read froma user’s \fB~/.teclarc\fR file, to be read
fromany or none of, a string, an application specific configuration file,
and/or a user-specific configuration file. If this function is called before
the first call to \fBgl_get_line()\fR the default behavior of reading
\fB~/.teclarc\fR on the first call to \fBgl_get_line()\fR is disabled, so all
configurations nust be achi eved using the configuration sources specified with
this function.

.sp

.LP

If \flapp_string\fR!=\fINULL\fR then it is interpreted as a string

contai ning one or nore configuration commands, separated from each other in the
string by enbedded newline characters. If \flapp_file\fR!=\fINULL\fR then it
is interpreted as the full pathnane of an application-specific configuration
file. If user_file !'= \fINULL\fR then it is interpreted as the full path name
of a user-specific configuration file, such as \fB~/.teclarc\fR For exanple,
in the call

sp
in +2
. nf
gl _configure_getline(gl, "edit-node vi \en nobeep",
"/usr/sharel/ nyapp/teclarc", "~/ .teclarc");
fi
in-2
.sp
.LP
The \flapp_string\fR argument causes the calling application to start in

\fBvi\fR(1) edit-node, instead of the default \fBemacs\fR node, and turns off
the use of the terminal bell by the library. It then attenpts to read
system w de configuration conmands from an optional file called

\fB/ usr/share/ myapp/teclarc\fR, then finally reads user-specific configuration
commands froman optional \fB\&teclarc\fR file in the user’s home directory.
Note that the arguments are listed in ascending order of priority, with the
contents of \flapp_string\fR being potentially over riden by conmmands in
\flapp_file\fR and commands in \flapp_file\fR potentially being overridden by
\flapp_file\fR and conmands in \flapp_file\fR potentially being overriden by
commands in \fluser_file\fR

.sp

.LP

You can call this function as many tines as needed, the results being

cumul ative, but note that copies of any file names specified with the
\flapp_file\fR and \fluser_file\fR argunents are recorded internally for
subsequent use by the read-init-files key-binding function, so if you plan to
call this function nultiple tines, be sure that the last call specifies the
filenanes that you want re-read when the user requests that the configuration
files be re-read.
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696 .sp

697 . LP

698 | ndi vi dual key sequences can al so be bound and unbound using the

699 \fBgl _bind_keyseq()\fR function. The \florigin\fR argunment specifies the

700 priority of the binding, according to whomit is being established for, and
701 must be one of the followi ng two val ues.

702 .sp

703 .ne 2

704 .na

705 \fB\f BGL_USER_ KEV\f R f R

706 . ad

707 . RS 15n

708 The user requested this key-binding.

709 . RE

711 .sp

712 .ne 2

713 .na

714 \fB\f BGL_APP_KEV\fR fR

715 . ad

716 . RS 15n

717 This is a default binding set by the application.

718 . RE

720 .sp

721 . LP

722 When both user and application bindings for a given key sequence have been
723 specified, the user binding takes precedence. The application’s binding is
724 subsequently reinstated if the user’s binding is later unbound with either
725 another call to this function, or a call to \fBgl_configure_getline()\fR
726 .sp

727 . LP

728 The \flkeyseq\fR argunment specifies the key sequence to be bound or unbound,
729 and is expressed in the same way as in a \fB~/.teclarc\fR configuration file.
730 The \flaction\fR argunent nust either be a string containing the name of the
731 action to bind the key sequence to, or it nmust be \fINULL\fR or \fB""\fR to
732 unbi nd the key sequence.

733 .SS "Custom zed Wrd Conpl etion"

734 . LP

735 If in your application you would like to have TAB conpl eti on conpl ete ot her
736 things in addition to or instead of filenanes, you can arrange this by

737 registering an alternate conpletion callback function with a call to the

738 \fBgl _custoni ze_conpl etion()\fR function.

739 .sp

740 . LP

741 The \fldata\fR argunent provides a way for your application to pass arbitrary,
742 application-specific infornation to the callback function. This is passed to
743 the call back every tine that it is called. It mght for exanple point to the
744 synbol table from which possible conpletions are to be sought. The

745 \flmatch_fn\fR argunent specifies the callback function to be called. The
746 \flCpl MatchFn\fR function type is defined in <\fBlibtecla.h\fR>, as is a

747 \fBCPL_MATCH FN()\fR nacro that you can use to declare and prototype call back
748 functions. The declaration and responsibilities of callback functions are
749 described in depth on the \fBcpl _conpl ete_word\fR(3TECLA) nanual page.

750 .sp

751 . LP

752 The cal | back function is responsible for |ooking backwards in the input line
753 fromthe point at which the user pressed TAB, to find the start of the word
754 being conpleted. It then nust |ookup possible conpletions of this word, and
755 record them one by one in the \fBWrdConpletion\fR object that is passed to it
756 as an argunent, by calling the \fBcpl _add_conpletion()\fR function. If the
757 cal | back function wants to provide filename conpletion in addition to its own
758 specific conpletions, it has the option of itself calling the builtin filenane
759 conpl etion call back. This also is docunented on the

760 \fBcpl _conpl et e_word\ f R(C3TECLA) nanual page.

761 .sp
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LP

If you would like \fBgl _get_line()\fRto return the current input |ine when a
successful conpletion is been nade, you can arrange this when you call

\fBcpl _add_conpl etion()\fR by nmaking the |ast character of the continuation
suffix a newine character. The input line will be updated to display the

conpl etion, together with any contiuation suffix up to the newine character,
and \fBgl _get_line()\fRw Il return this input Iine.

.sp

.LP

If your callback function needs to wite sonmething to the terminal, it nust
call \fBgl_normal _io()\fR before doing so. This will start a newline after the
input line that is currently being edited, reinstate normal termnal 1/0O and
notify \fBgl_get_line()\fR that the input line will need to be redrawn when the
cal | back returns.

. SS "Addi ng Conpl etion Actions"

.LP

In the previous section the ability to customnize the behavior of the only
default conpl etion action, conplete-word, was described. In this section the
ability to install additional action functions, so that different types of word
conpl etion can be bound to different key sequences, is described. This is

achi eved by using the \fBgl _conpletion_action()\fR function.

.sp

.LP

The \fldata\fR and \flmatch_fn\fR argunments are as descri bed on the

\fBcpl _conpl et e_word\ f R(C3TECLA) nenual page, and specify the callback function
that should be invoked to identify possible conpletions. The \fllist_only\fR
argunment determ nes whether the action that is being defined should attenpt to
conplete the word as far as possible in the input |ine before displaying any
possi bl e anmbi guous conpl etions, or whether it should sinply display the Iist of
possi bl e conpl etions w thout touching the input line. The former option is

sel ected by specifying a value of 0, and the latter by specifying a value of 1.
The \flnane\fR argunent specifies the name by which configuration files and
future invocations of this function should refer to the action. This nust
either be the nanme of an existing conpletion action to be changed, or be a new
unused nanme for a new action. Finally, the \flkeyseq\fR argunent specifies the
default key sequence to bind the action to. If this is \fINULL\fR, no new key
sequence W || be bound to the action.

.sp

.LP

Beware that in order for the user to be able to change the key sequence that is
bound to actions that are installed in this manner, you shoul dcal |

\fBgl _conpletion_action()\fRto install a given action for the first tine
between calling \fBnew GetLine()\fR and the first call to \fBgl_get_line()\fR
O herwi se, when the user’s configuration file is read on the first call to
\fBgl _get_line()\fR the name of the your additional action will not be known,
and any reference to it in the configuration file will generate an error.

.sp
.LP

As discussed for \fBgl_custom ze_conpletion()\fR, if your callback function
needs to wite anything to the termnal, it nmust call \fBgl_normal _io()\fR
bef ore doi ng so.

. SS "Defining Custom Actions"

.LP

Al though the built-in key-binding actions are sufficient for the needs of nost
applications, occasionally a specialized application may need to define one or
nore custom actions, bound to application-specific key sequences. For exanple,
a sales application would benefit from having a key sequence that displayed the
part nane that corresponded to a part nunber preceding the cursor. Such a
feature is clearly beyond the scope of the built-in action functions. So for
such special cases, the \fBgl _register_action()\fR function is provided.

.sp

.LP

The \fBgl _register_action()\fR function |ets the application register an
external function, \fIfn\fR, that will thereafter be called whenever either the
speci fi ed key sequence, \flkeyseq\fR is entered by the user, or the user
enters any other key sequence that the user subsequently binds to the specified
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828 action nanme, \flnane\fR in their configuration file. The \fldata\fR argunent
829 can be a pointer to anything that the application wants to have passed to the
830 action function, \fIfn\fR whenever that function is invoked.

831 .sp

832 .LP

833 The action function, \fIfn\fR should be declared using the

834 \f BAL_ACTION_FN()\fR macro, which is defined in <\fBlibtecla.h\fR>.

835 .sp

836 .in +2

837 .nf

838 #define GL_ACTION_FN(fn) d AfterAction (fn)(GetLine *gl, \e

839 void *data, int count, size_t curpos, \e

840 const char *line)

841 .fi

842 .in -2

844 .sp

845 . LP

846 The \flgl\fR and \fldata\fR argunents are those that were previously passed to
847 \fBgl _register_action()\fR when the action function was registered. The

848 \flcount\fR argument is a numeric argunent which the user has the option of
849 entering using the digit-argunent action, before invoking the action. If the
850 user does not enter a nunber, then the \flcount\fR argunent is set to 1.

851 Nominally this argunent is interpreted as a repeat count, neaning that the
852 action should be repeated that nany tines. In practice however, for sone

853 actions a repeat count makes little sense. In such cases, actions can either
854 sinply ignore the \flcount\fR argunent, or use its value for a different

855 purpose.

856 .sp

857 .LP

858 A copy of the current input line is passed in the read-only \flline\fR

859 argunent. The current cursor position within this string is given by the index
860 contained in the \flcurpos\fR argument. Note that direct nanipul ation of the
861 input line and the cursor position is not permtted because the rul es dictated
862 by various nodes (such as \fBvi\fR npode versus \fBemacs\fR node, no-echo node,
863 and insert node versus overstrike node) nake it too conplex for an application
864 witer to wite a conforming editing action, as well as constrain future

865 changes to the internals of \fBgl_get_line()\fR A potential solution to this
866 dil emma would be to allow the action function to edit the line using the

867 existing editing actions. This is currently under consideration.

868 . sp

869 .LP

870 If the action function wishes to wite text to the termnal wthout this

871 getting mxed up with the displayed text of the input line, or read fromthe
872 termnal w thout having to handle raw termnal /O then before doi ng either of
873 these operations, it nmust tenporarily suspend line editing by calling the

874 \fBgl _normal _i o()\fR function. This function flushes any pending output to the
875 termnal, noves the cursor to the start of the line that follows the |ast

876 termnal line of the input line, then restores the termnal to a state that is
877 suitable for use with the C\fBstdio\fR facilities. The latter includes such
878 things as restoring the normal nmapping of \en to \er\en, and, when in server
879 node, restoring the nornal blocking formof termnal 1/O Having called this
880 function, the action function can read fromand wite to the terminal without
881 the fear of creating a mess. It is not necessary for the action function to
882 restore the original editing environment before it returns. This is done

883 automatically by \fBgl _get_line()\fR after the action function returns. The
884 following is a sinple exanple of an action function which wites the sentence
885 "Hello world" on a newtermnal line after the line being edited. Wen this
886 function returns, the input line is redrawn on the line that follows the "Hello
887 world" line, and line editing resunes.

888 .sp

889 .in +2

890 . nf

891 static GL _ACTI ON_FN(say_hel | o_fn)

892 {

893 if(gl_normal _io(gl)) /* Tenporarily suspend editing */
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894 return GLA _ABORT;

895 printf("Hello v\nrld\en)

896 return GLA_CONTI NUE;

897 }

898 . fi

899 .in -2

901 .sp

902 . LP

903 Actlon functions nust return one of the follow ng values, to tell

904 \fBgl _get_line()\fR how to proceed.

905 . sp

906 .ne 2

907 .na

908 \fB\f BGLA_ ABORT\fR f R

909 . ad

910 . RS 16n

911 Cause \fBgl _get_line()\fRto return \fINULL\fR
912 .RE

914 .sp

915 .ne 2

916 .na

917 \fB\f BGLA_ RETURM f R f R

918 . al

919 . RS 16n

920 Cause \fBgl _get_line()\fRto return the conpleted input |ine
921 .RE

923 .sp

924 .ne 2

925 . na

926 \fB\f BGLA CONTINUE\ f R\ f R

927 . ad

928 . RS 16n

929 Resune command-|ine editing.

930 . RE

932 .sp

933 . LP

934 Note that the \flnane\fR argument of \fBgl_register_action()\fR specifies the

935
936
937

name by which a user can refer to the action in their configuration file. This
allows themto re-bind the action to an alternate key-sequence. |In order for
this to work, it is necessary to call \fBgl_register_action()\fR between

938 calling \fBnew GetLine()\fR and the first call to \fBgl_get_line()\fR

939 .SS "History Files"

940 . LP

941 To save the contents of the history buffer before quitting your application and

942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959

subsequently restore them when you next start the application, the
\fBgl _save_history()\fR and \fBgl _| oad_hi story()\fR functions are provided.
.sp

.LP
The \fIfilename\fR argunment specifies the nane to give the history file when
saving, or the name of an existing history file, when loading. This may contain
horme directory and environnent variabl e expressions, such as
\fB~/ . nyapp_hi story\fR or \fB$HOWVE . nyapp_hi story\fR

sp

LP

Al ong with each history line, additional information about it, such as its
nesting |level and when it was entered by the user, is recorded as a conment
preceding the line in the history file. Witing this as a cooment allows the
history file to double as a command file, just in case you wish to replay a
whol e session using it. Since conmment prefixes differ in different |anguages,
the comment argunent is provided for specifying the comment prefix. For
exanple, if your application were a UNI X shell, such as the Bourne shell, you
woul d specify "#" here. Whatever you choose for the comment character, you nmust
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960 specify the same prefix to \f gI Ioad _history()\fR that you used when you

961 called \fBgl _save_history()\f wite the history fi

962 . sp

963 . LP

964 The \flmax_|lines\fR argunent nmust be either -1 to specify that all lines in the
965 history |list be saved, or a positive nunber specifying a ceiling on how many of
966 the npbst recent |ines should be saved

967 .sp

968 . LP

969 Both fuctions return non-zero on error, after witing an error nmessage to

970 \fBstderr\fR Note that \fBgl _|oad_history()\fR does not consider the

971 non-existence of a file to be an error.

972 .SS "Multiple History Lists"

973 . LP

974 |f your application uses a single \fBGetLine\fR object for entering many

975 different types of input lines, you mght want \fBgl _get_line()\fR to

976 distinguish the different types of lines in the history list, and only recal
977 lines that match the current type of line. To support this requirenent

978 \fBgl _get _line()\fR marks lines being recorded in the history list with an

979 integer identifier chosen by the application. Initially this identifier is set
980 to 0 by \fBnew GetLine()\fR but it can be changed subsequently by calling

981 \fBgl _group_history()\fR

982 .sp

983 . LP

984 The integer identifier | D can be any nunber chosen by the application, but note
985 that \fBgl_save_history()\fR and \fBgl _| oad_history()\fR preserve the

986 associ ation between identifiers and historical input |ines between program
987 invocations, so you should choose fixed identifiers for the different types of
988 input line used by your application

989 .sp

990 .LP

991 Whenever \fBgl _get_line()\fR appends a new input line to the history list, the
992 current history identifier is recorded with it, and when it is asked to recal
993 a historical input line, it only recalls lines that are marked with the current
994 identifier.

995 . SS "Displ aying History"

996 .LP

997 The history list can be displayed by calling \fBgl_show history()\fR This

998 function displays the current contents of the history list to the \fBstdio\fR
999 output stream\flIfp\fR If the \flnax_|lines\fR argunment is greater than or
1000 equal to zero, then no nore than this nunber of the nbst recent lines will be
1001 displayed. If the \flall_groups\fR argunment is non-zero, lines fromall history
1002 groups are displayed. Otherwise only those of the currently selected history
1003 group are displayed. The fornmat string argunent, \flfnt\fR determ nes how the
1004 line is displayed. This can contain arbitrary characters which are witten
1005 verbatim interleaved with any of the follow ng format directives:

1006 . sp

1007 .ne 2

1008 . na

1009 \fB\fBMD\fR fR

1010 . ad

1011 . RS 6n

1012 The date on which the line was originally entered, formatted |ike 2001-11-20
1013 . RE

1015 . sp

1016 .ne 2

1017 .na

1018 \fB\fBW\fR fR

1019 . ad

1020 . RS 6n

1021 The time of day when the line was entered, formatted |ike 23:59:59

1022 . RE

1024 .sp

1025 .ne 2
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1026 . na

1027 \fB\fBBWMfR fR

1028 . ad

1029 . RS 6n

1030 The sequential entry nunber of the line in the history buffer.
1031 . RE

1033 .sp

1034 .ne 2

1035 . na

1036 \fB\fB¥%3 fR fR

1037 . ad

1038 . RS 6n

1039 The nunber of the history group which the Iine belongs to
1040 . RE

1042 .sp

1043 .ne 2

1044 . na

1045 \fB\fB®WATR fR

1046 . ad

1047 . RS 6n

1048 A literal % character

1049 . RE

1051 . sp

1052 .ne 2

1053 . na

1054 \fB\fB®#AfR fR

1055 . ad

1056 . RS 6n

1057 The history line itself

1058 . RE

1060 . sp

1061 . LP

1062 Thus a format string like "% 9% %0" woul d out put sonething |ike
1063 . sp

1064 .in +2

1065 . nf

1066 2001-11-20 10:23:34 Hello world

1067 . fi

1068 .in -2

1070 . sp

1071 . LP

1072 Note the inclusion of an explicit newine character in the format string
1073 . SS "Looking Up History"

1074 . LP

1075 The \fBgl _| ookup_history()\fR function allows the calling application to |ook

1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091

up lines in the history |ist

- Sp

LP
The \flid\fR argunment indicates which [ine to | ook up, where the first line
that was entered in the history list after \fBnew GetLine()\fR was called is
denoted by 0, and subsequently entered |ines are denoted wth successively

hi gher nunbers. Note that the range of lines currently preserved in the history
list can be queried by calling the \fBgl _range_of _history()\fR function. If the
requested line is in the history list, the details of the line are recorded in
the variable pointed to by the Vflhline\fR argunment, and 1 is returned.
O herwise O is returned, and the variable pointed to by \flhline\fRis left
unchanged.

.sp

.LP

Beware that the string returned in \flhline\fR->\flline\fR is part of the
history buffer, so it nmust not be nodified by the caller, and will be recycled
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1092 on the next call to any function that takes \flgl\fR as its argunment. Therefore
1093 you should make a private copy of this string if you need to keep it.

1094 . SS "Manual History Archival”

1095 . LP

1096 By default, whenever a line is entered by the user, it is automatically

1097 appended to the hi story list, just before \fBgl get _line()\fR returns the line
1098 to the caller. This is convenient for the majority of applications, but there
1099 are al so applications that need finer-grained control over what gets added to
1100 the history list. In such cases, the automatic addition of entered lines to the
1101 history list can be turned off by calling the \fBgl_automatic_history()\fR
1102 function.

1103 . sp

1104 . LP

1105 If this function is called with its \flenable\fR argunent set to O,

1106 \fBgl _get_line()\fRw Il not automatically archive subsequently entered |ines.
1107 Automatic archiving can be reenabled at a later tine by calling this function
1108 again, with its \flenable\fR argument set to 1. Wile automatic history

1109 archiving is disabled, the calling application can use the

1110 \fBgl _append_history()\fR to append lines to the history list as needed.

1111 . sp

1112 . LP

1113 The \flline\fR argunment specifies the line to be added to the history list.
1114 This nmust be a normal '\e0 ' terninated string. If this string contalns any
1115 newl i ne characters, the line that gets archived in the history list will be
1116 terminated by the first of these. Gtherwise it will be termnated by the "\e0 ’
1117 terminator. If the line is longer than the maxi muminput line | ength that was
1118 specified when \fBnew CGetLine()\fR was called, it will be truncated to the
1119 actual \fBgl_get_line()\fR 1line length when the line is recalled.

1120 .sp

1121 . LP

1122 | f successful, \fBgl_append_history()\fR returns 0. Gtherwise it returns

1123 non-zero and sets \fBerrno\fR to one of the follow ng val ues.

1124 .sp

1125 .ne 2

1126 .na

1127 \fB\f BEI NVAL\ f R f R

1128 . al

1129 . RS 10n

1130 One of the argunments passed to \fBgl _append_history()\fR was \fINULL\fR

1131 . RE

1133 .sp

1134 .ne 2

1135 . na

1136 \fB\f BENOVMEM f R f R

1137 . ad

1138 . RS 10n

1139 The specified line was |longer than the allocated size of the history buffer (as
1140 specified when \fBnew GetLine()\fR was called), so it could not be archived.
1141 .RE

1143 .sp

1144 . LP

1145 A textual description of the error can optionally be obtained by calling

1146 \fBgl _error_nessage()\fR Note that after such an error, the history list

1147 remains in a valid state to receive new history lines, so there is little harm
1148 in sinply ignoring the return status of \fBgI _append_ hi story()\fR

1149 . SS "M scel | aneous History Configuration”

1150 . LP

1151 If you wish to change the size of the history buffer that was or|g| naIIy

1152 specified in the call to \fBnew GetLine()\f you can do so with t

1153 \fBgl _resize_history()\fR function.

1154 .sp

1155 . LP

1156 The \flhistlen\fR argunment specifies the new size in bytes, and if you specify
1157 this as 0, the buffer will be del eted.
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1158 .sp

1159 . LP

1160 As nentioned in the discussion of \fBnew GetLine()\fR, the nunber of lines that
1161 can be stored in the history buffer, depends on the | engths of the individual
1162 |ines. For exanple, a 1000 byte buffer could equally store 10 |ines of average
1163 length 100 bytes, or 20 lines of average |ength 50 bytes. Although the buffer
1164 is never expanded when new |lines are added, a list of pointers into the buffer
1165 does get expanded when needed to acconmpdate the nunmber of lines currently
1166 stored in the buffer. To place an upper linmit on the nunber of lines in the
1167 buffer, and thus a ceiling on the anount of nenory used in this |list, you can
1168 call the \fBgl _limt_history()\fR function.

1169 . sp

1170 . LP

1171 The \flmax_lines\fR should either be a positive nunber >= 0, specifying an
1172 upper limt on the nunber of lines in the buffer, or be -1 to cancel any

1173 previously specified limt. Wien a limt is in effect, only the \flmax_|lines\fR
1174 nost recently appended lines are kept in the buffer. Oder lines are discarded.
1175 .sp

1176 . LP

1177 To discard lines fromthe history buffer, use the \fBgl_clear_history()\fR
1178 function.

1179 .sp

1180 . LP

1181 The \flall _groups\fR argument tells the function whether to delete just the
1182 lines associated with the current hi story group (see \fBgl _group_history()\fR)
1183 or all historical lines in the buffer

1184 sp

1185

1186 The \fBgl _toggle_history()\fR function allows you to toggle history on and of f
1187 wi thout |osing the current contents of the history |ist.

1188 .sp

1189 . LP

1190 Setting the \flenable\fR argunent to O turns off the history nechanism and

1191

setting it to 1 turns it back on. Wen history is turned off, no new lines will

1192 be added to the history list, and history |ookup key-bindings will act as

1193 though there is nothing in the history buffer.

1194 . SS "Querying History Information”

1195 . LP

1196 The configured state of the history list can be queried with the

1197 \fBgl _history_state()\fR function. On return, the status information is

1198 recorded in the variable pointed to by the \flstate\fR argunent.

1199 .sp

1200 .LP

1201 The \fBgl _range_of _history()\fR function returns the nunber and range of |ines
1202 in the history list. The return values are recorded in the variable pointed to
1203 by the range argunent. If the \flnlines\fR nenber of this structure is greater
1204 than zero, then the ol dest and newest nenbers report the range of lines in the
1205 list, and \flnewest\fR=\floldest\fR+\flnlines\fR-1. Ctherw se they are both
1206 zero.

1207 .sp

1208 . LP

1209 The \fBgl _size_of _history()\fR function returns the total size of the history
1210 buffer and the ampunt of the buffer that is currently occupied.

1211 .sp

1212 . LP

1213 On return, the size information is recorded in the variable pointed to by the
1214 \flsize\fR argunent.

1215 . SS "Changi ng Term nal s"

1216 .LP

1217 The \fBnew GetLine()\fR constructor function assunes that input is to be read

1218
1219
1220
1221
1222
1223

from\fBstdin\fR and output witten to \fBstdout\fR The followi ng function
allows you to switch to different input and output streans.

.sp
.LP

The \flgl\fR argunent is the object that was returned by \fBnew GetLine()\fR
The \flinput_fp\fR argunent specifies the streamto read from and



new usr/src/ man/ man3tecl a/ gl _get _line.3tecla 15

1224 \floutput _fp\fR specifies the streamto be witten to. Only if both of these
1225 refer to a termnal, will interactive term nal input be enabled. O herw se
1226 \fBgl _get _Ii ne()\fR will sinmply call \fBfgets()\fR to read command input. If
1227 both streans refer to a termnal, then they nust refer to the same term nal,
1228 and the type of this term nal nust be specified with the \fltermfR argunent.
1229 The value of the \fltermfR argunent is |ooked up in the termnal information
1230 database (\fBterminfo\fR or \fBterntap\fR), in order to determ ne which special
1231 control sequences are needed to control various aspects of the termnal.

1232 \fBnew_GetLine()\fR for exanple, passes the return val ue of

1233 \fBgetenv\fR("TERM') in this argument. Note that if one or both of

1234 \flinput _fp\fR and \floutput_fp\fR do not refer to a termnal, then it is |egal
1235 to pass \fINULL\fR i nstead of a terminal type.

1236 .sp

1237 . LP

1238 Note that if you want to pass file descriptors to \fBgl_change_term nal ()\fR,
1239 you can do this by creating \fBstdio\fR stream w appers using the PCSI X

1240 \fodopen\fR(SC) function.

1241 . SS "External Event Handling"

1242 . LP

1243 By default, \fBgl_get_line()\fR does not return until either a conplete input
1244 1ine has been entered by the user, or an error occurs. In programs that need to
1245 watch for |/ O fromother sources than the ternminal, there are two options.
1246 . RS +4

1247 . TP

1248 .ie t \(bu

1249 .el o

1250 Use the functions described in the \fBgl _i o_npde\fR(3TECLA) manual page to
1251 switch \fBgl _get _line()\fR into non-blocking server node. In this npbde,

1252 \fBgl _get _l'ine()\fR becones a non-bl ocking, increnental |ine-editing function
1253 that can safely be called froman external event |oop. Although this is a very
1254 versatile nmethod, it involves taking on sone responsibilities that are normally
1255 perfornmed behind the scenes by \fBgl _get_line()\fR

1256 . RE

1257 . RS +4

1258 . TP

1259 .ie t \(bu

1260 .el o

1261 Wile \fBgl _get_line()\fRis waiting for keyboard input fromthe user, you can
1262 ask it to also watch for activity on arbitrary file descriptors, such as

1263 network sockets or pipes, and have it call functions of your choosing when
1264 activity is seen. This works on any systemthat has the select systemcall,
1265 which is nost, if not all flavors of UN X

1266 . RE

1267 .sp

1268 .LP

1269 Registering a file descriptor to be watched by \fBgl _get_line()\fR invol ves
1270 calling the \fBgl _watch_fd()\fR function. If this returns non-zero, then it
1271 nmeans that either your arguments are invalid, or that this facility is not
1272 supported on the host system

1273 .sp

1274 . LP

1275 The \fIfd\fR argunment is the file descriptor to be watched. The event argunent
1276 specifies what type of activity is of interest, chosen fromthe follow ng
1277 enunerated val ues:

1278 .sp

1279 .ne 2

1280 . na

1281 \fB\f BGLFD_READ\f R f R

1282 . ad

1283 . RS 15n

1284 Watch for the arrival of data to be read.

1285 . RE

1287 .sp

1288 .ne 2

1289 .na
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1290
1291
1292
1293

\fB\f BGLFD_WRI TE\f R f R

.ad

. RS 15n

Watch for the ability to wite to the file descriptor w thout blocking.

1294 . RE

1296
1297
1298
1299
1300
1301
1302

.Sp
.ne 2

.na
\fB\f BGLFD_URGENT\f R\ f R

.ad

. RS 15n

Watch for the arrival of urgent out-of-band data on the file descriptor.

1303 . RE

1305

.sp

1306 .LP

1307
1308
1309
1310
1311
1312
1313
1314
1315

1316 .i

1318

The \flcall back\fR argunment is the function to call when the selected activity
is seen. It should be defined with the followi ng macro, which is defined in
l'i btecla.h.
.sp
in 42
nf
#dehne GL_FD_EVENT_FN(fn) G FdStatus (fn)(CGetLine *gl, \
void *data, int fd, G FdEvent event)
i
n-2

.sp

1319 .LP

1320
1321
1322

The data argunent of the \fBgl_watch_fd()\fR function is passed to the call back
function for its own use, and can point to anything you like, including
\fINULL\fR The file descriptor and the event argunent are al so passed to the

1323 cal | back function, and this potentially allows the same call back function to be
1324 registered to nore than one type of event and/or nore than one file descriptor.
1325 The return value of the callback function should be one of the follow ng

1326 val ues.

1327 .sp

1328 .ne 2

1329 .na

1330 \fB\f BGLFD_ABORT\ f R\ f R

1331 . ad

1332 . RS 17n

1333 Tell \fBgl_get_line()\fR to abort. Wien this happens, \fBgl_get_line()\fR

1334 returns \fINULL\fR, and a following call to \fBgl _return_status()\fR will

1335 return \fBGLR_FDABORT\fR. Note that if the application needs \fBerrno\fR al ways
1336 to have a neani ngful value when \fBgl _get_line()\fR returns \fINULL\fR, the
1337 cal |l back function should set \fBerrno\fR appropriately.

1338 . RE

1340 .sp

1341 .ne 2

1342 .na

1343 \fB\f BALFD_REFRESH\ f R f R

1344 . ad

1345 . RS 17n

1346 Redraw the input line then continue waiting for input. Return this if your

1347
1348

1350
1351

cal |l back wote to the termnal.
.RE

.sp
.ne 2

1352 .na

1353
1354
1355

\ f B\ f BGLFD_CONTI NUE\ f R\ f R
.ad
.RS 17n
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1356 Continue to wait for input, without redrawi ng the line.

1357 . RE

1359 .sp

1360 . LP

1361 Note that before calling the callback, \fBgl_get_line()\fR bl ocks nost signals
1362 and | eaves its own signal handlers installed, so if you need to catch a

1363 particular signal you will need to both tenporarily install your own signal
1364 handl er, and unbl ock the signal. Be sure to re-block the signal (if it was
1365 originally blocked) and reinstate the original signal handler, if any, before
1366 returning.

1367 .sp

1368 . LP

1369 Your call back should not try to read fromthe terminal, which is left in raw
1370 node as far as input is concerned. You can wite to the term nal as usual,
1371 since features |like conversion of newine to carriage-return/linefeed are
1372 re-enabled while the callback is running. If your callback function does wite
1373 to the termnal, be sure to output a newline first, and when your call back
1374 returns, tell \fBgl_get_line()\fR that the input line needs to be redrawn, by
1375 returning the \fBGLFD REFRESH\ f R st atus code.

1376 .sp

1377 . LP

1378 To renove a cal |l back function that you previously registered for a given file
1379 descriptor and event, sinply call \fBgl_watch_fd()\fRwith the same \fIfd\fR
1380 and \flevent\fR argunments, but with a \flcallback\fR argunent of 0. The

1381 \fldata\fR argunent is ignored in this case.

1382 . SS "Setting An Inactivity Tineout"

1383 . LP

1384 The \fBgl _inactivity_timeout()\fR function can be used to set or cancel an
1385 inactivity timeout. Inactivity in this case refers both to keyboard input, and
1386 to I/ O on any file descriptors registered by prior and subsequent calls to
1387 \fBgl _watch_fd()\fR

1388 .sp

1389 .LP

1390 The tinmeout is specified in the formof an integral nunmber of seconds and an
1391 integral nunber of nanoseconds, specified by the \flsec\fR and \flnsec\fR
1392 argunents, respectively. Subsequently, whenever no activity is seen for this
1393 tine period, the function specified by the \flcallback\fR argunent is called.
1394 The \fldata\fR argunment of \fBgl _inactivity_tineout()\fR is passed to this
1395 cal | back function whenever it is invoked, and can thus be used to pass

1396 arbitrary application-specific infornmation to the callback. The follow ng nacro
1397 is provided in <\fBlibtecla. h\fR> for applications to use to declare and

1398 prototype timeout callback functions.

1399 .sp

1400 .in +2

1401 . nf

1402 #define GL_TIMEQUT_FN(fn) G AfterTinmeout (fn)(GetLine *gl, void *data)

1403 .fi

1404 .in -2

1406 . sp

1407 .LP

1408 On returning, the application’s callback is expected to return one of the
1409 follow ng enunerators to tell \fBgl_get_line()\fR how to proceed after the
1410 tineout has been handl ed by the call back.

1411 .sp

1412 .ne 2

1413 . na

1414 \fB\f BGLTO ABORT\f R\ f R

1415 . ad

1416 . RS 17n

1417 Tell \fBgl _get_line()\fR to abort. Wen this happens, \fBgl_get _line()\fR will
1418 return \fINULL\fR, and a following call to \fBgl _return_status()\fRw Il return
1419 \fBGLR TIMEOUT\fR Note that if the application needs \fBerrno\fR al ways to
1420 have a meani ngful value when \fBgl _get _line()\fR returns \fINULL\fR the

1421 cal | back function should set \fBerrno\fR appropriately.
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1422 . RE

1424 . sp

1425 .ne 2

1426 .na

1427 \fB\f BGALTO REFRESH\ f R f R

1428 . ad

1429 . RS 17n

1430 Redraw the input line, then continue waiting for input. You should return this

1431

value if your callback wote to the termnal.

1432 . RE

1434
1435

.sp
.ne 2

1436 .na

1437
1438
1439
1440
1441
1442
1443
1444

\ f B\ f BGLTO CONTI NUE\f R f R

.ad

.RS 17n

I'n normal bl ocking-1/0 node, continue to wait for input,
user’s input line. In non-blocking server I/0O node (see
\fBgl _i o_nmpde\ f R(C3TECLA)), \fBgl _get_line()\fR acts as though |1/0O bl ocked. This
means that \fBgl_get_line()\fRwIIl imediately return \fINULL\fR, and a
following call to \fBgl _return_status()\fRw Il return \fBG.R_BLOCKED f R

wi t hout redrawi ng the

1445 . RE

1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
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

.sp
LP

Note that before calli ng the callback, \fBgl_get_line()\fR bl ocks nost signals
and | eaves its own signal handlers |nsta||ed so if you need to catch a
particular signal you will need to both terrporarily install your own signal
handl er and unbl ock the signal. Be sure to re-block the signal (if it was
originally blocked) and reinstate the original signal handler, if any, before
returning.

- Sp

LP

Your call back should not try to read fromthe terminal, which is left in raw
node as far as input is concerned. You can however wite to the termnal as
usual , since features |ike conversion of newine to carriage-return/linefeed
are re-enabl ed while the callback is runni ng. |If your callback function does
wite to the termnal, be sure to output a newine first, and when your

cal I back returns, tell \fBgl_get_line()\fR that the input |line needs to be
redrawn, by returning the \fBGLTO REFRESH\ f R status code.

.sp

.LP

Finally, note that although the timeout argunents include a nanosecond
conponent, few conputer clocks presently have resolutions that are finer than a
few nmilliseconds, so asking for less than a few nmilliseconds is equivalent to
requesting zero seconds on many systens. If this would be a problem you should
base your tinmeout selection on the actual resolution of the host clock (for
exanpl e, by calling \fBsysconf\fR(\fB_SC CLK_TCK\fR)).

.sp

.LP

To turn off tineouts, sinply call \fBgl
\flcal | back\fR argunent of 0. The \fldat
SS "Signal Handling Defaults"”

_inactivity_tinmeout()\fRwith a
a\fR argument is ignored in this case.

By default the \fBgl _get _line()\fR function intercepts a nunber of signals.
This is particul arly inportant for signals that would by default terninate the

process, since the termnal needs to be restored to a usable state before this
happens. This section describes the signals that are trapped by default and how
\fBgl _get _line()\fR responds to them Changing these defaults is the topic of

the follow ng section.

.sp

.LP

Wien the followi ng subset of signals are caught, \fBgl _get_line()\fR first
restores the termnal settings and signal handling to how they were before
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1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499

1501
1502
1503
1504
1505
1506
1507
1508
1509

1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521

1523
1524
1525
1526
1527
1528
1529
1530

\fBgl _get_line()\fR was call ed, resends the signal to allow the calling
application’s signal handlers to handle it, then, if the process still
returns \fINULL\fR and sets \fBerrno\fR as specified bel ow

.sp
.ne 2

exi sts,

.na
\fB\fBSIG NT\fR fR

.ad

.RS 11n

This signal is generated both by the keyboard interrupt key (usually \fB*"QfR),
and the keyboard break key. The \fBerrno\fR value is \fBEINTRfR

.RE

.sp
.ne 2

.na
\fB\fBSIGHUP\ f R f R

.ad

.RS 11n

This signal is generated when the controlling termnal exits. The \fBerrno\fR
value is \fBENOTTV\fR.

. RE

.sp
.ne 2

.nha
\fB\fBSIGPI PE\f R fR

.ad

.RS 11n

This signal is generated when a programattenpts to wite to a pi pe whose
renote end is not being read by any process. This can happen for exanple if you
have called \fBgl _change_termnal ()\fR to redirect output to a pipe hidden
under a pseudo terminal. The \fBerrno\fR value is \fBEPIPE\fR

.RE

.sp

.ne 2

.na

\fB\fBSIGQUI T\fRfR
.ad

.RS 11n

This signal is generated by the keyboard quit key (usually \fB*e\fR). The
\fBerrno\fR value is \fBEINTRfR

1531 . RE

1533
1534
1535
1536
1537
1538
1539
1540
1541
1542

1544
1545
1546
1547
1548
1549
1550
1551
1552

.sp
.ne 2

. ha
\f B\ f BSI GABRT\f R f R

.ad

.RS 11n

This signal is generated by the standard C, abort function. By default it both
term nates the process and generates a core dunp. The \fBerrno\fR value is

\ f BEI NTR f R

. RE

.sp
.ne 2

.na
\fB\fBSI GTERM f R f R

.ad

.RS 11n

This is the default signal that the UNIX kill command sends to processes. The
\fBerrno\fR value is \fBEINTRfR

RE
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1554 . sp

1555 . LP

1556 Note that in the case of all of the above signals, POCSIX nandates that by

1557 default the process is termnated, with the addition of a core dunp in the case
1558 of the \fBSIGQUIT\fR signal. In other words, if the calling application does
1559 not override the default handl er by supplying its own signal handler, receipt
1560 of the corresponding signal will terminate the application before

1561 \fBgl _get _line()\fR returns

1562 . sp

1563 . LP

1564 1f \fBgl _get_line()\fR aborts with \fBerrno\fR set to \fBEINTRfR, you can find
1565 out what signal caused it to abort, by calling the \fBgl _|ast_signal ()\fR

1566 function. This returns the nuneric code (for exanple, \fBSIG NN\fR) of the |ast
1567 signal that was received during the nost recent call to \fBgl_get_line()\fR or
1568 -1 if no signals were received.

1569 . sp

1570 . LP

1571 On systens that support it, when a \fBSI GAVNCH fR (w ndow change) signal is

1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592

1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604

1606
1607
1608
1609
1610
1611
1612
1613
1614

1616
1617
1618
1619

received, \fBgl_get_line()\fR queries the terminal to find out its new size,
redraws the current input line to accommodate the new size, then returns to
wai ting for keyboard input fromthe user. Unlike other signals, this signal is
not resent to the application.

.sp

. LP

Finally, the follow ng signals cause \fBgl _get_line()\fRto first restore the
termnal and signal environment to that which prevailed before

\fBgl _get _line()\fR was called, then resend the signal to the application. If
the process still exists after the signal has been delivered, then

\fBgl _get_line()\fR then re-establishes its own signal handlers, sw tches the
term nal back to raw node, redisplays the input |line, and goes back to awaiting
terminal input fromthe user.

.sp

.ne 2

.na
\fB\f BSI GCONT\ f R\ f R

.ad

. RS 13n

This signal is generated when a suspended process is resuned.
. RE

.sp
.ne 2

.na
\fB\fBSIGPOLL\f R fR

.ad

.RS 13n

On SVR4 systens, this signal notifies the process of an asynchronous |/O event.
Not e that under 4.3+BSD, \fBSIG@ OfR and \fBSIGPOLL\fR are the sane. On ot her
systems, \fBSIGOfR is ignored by default, so \fBgl _get_line()\fR does not
trap it by default.

. RE

.Sp
.ne 2

.na
\fB\fBSIGPWR f R f R

.ad

. RS 13n

This signal is generated when a power failure occurs (presumably when the
systemis on a UPS).

. RE

.sp
.ne 2

. ha
\fB\fBSIGALRM f R fR
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1620
1621
1622
1623

1625
1626
1627
1628
1629
1630
1631
1632

1634
1635
1636
1637
1638
1639
1640
1641

1643
1644
1645
1646
1647
1648
1649
1650

1652
1653
1654
1655
1656
1657
1658
1659

1661
1662
1663
1664
1665
1666
1667
1668

1670
1671
1672
1673
1674
1675
1676
1677
1678

1680
1681
1682
1683
1684
1685

.ad

.RS 13n

This signal is generated when a timer expires.
.RE

.sp
.ne 2

.na
\fB\fBSI GUSRI\ f R f R

.ad

. RS 13n

An application specific signal.
.RE

.sp
.ne 2

.na
\fB\fBSI GUSR2\ f R f R

.ad

. RS 13n

Anot her application specific signal.
. RE

.sp
.ne 2

. ha

\ f B\ f BSI GV/TALRM f R f R
.ad

. RS 13n

This signal is generated when a virtual timer expires. See \fBsetitinmer\fR(2).
. RE

.sp
.ne 2

. ha
\fB\fBSI GXCPUW f R f R

. al
.RS 13n

This signal is generated when a process exceeds its soft CPUtine linmit.
.RE

.sp
.ne 2

.na
\fB\fBSI GXFSZ\ f R f R

.ad

. RS 13n

This signal is generated when a process exceeds its soft file-size limt.
.RE

.sp
.ne 2

.na

\fB\fBSIGITSTP\fRfR

.ad

. RS 13n

This signal is generated by the term nal
\fB*"2\fR, or the delayed term nal suspend key,
.RE

suspend key, which is usually
which is usually \fB*"Y\fR

.sp
.ne 2

.na
\fB\fBSIGITINNfRfR
.ad

. RS 13n
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1686
1687

22

This signal is generated if the programattenpts to read fromthe term nal
while the programis running in the background.

1688 . RE

1690
1691
1692
1693
1694
1695
1696
1697
1698

1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751

.sp
.ne 2

.na
\fB\fBSIGTTOMANf R fR
. al

. RS 13n

This signal is generated if the programattenpts to wite to the term nal
the programis running in the background
.RE

whi | e

.sp
.LP

Obviously not all of the above signals are supported on all systens,
support themis conditionally conpiled into the tecla library.

.sp

. LP

Note that if \fBSIGKILL\fR or \fBSIGPOLL\fR, which by definition cannot be
caught, or any of the hardware generated exception signals, such as
\fBSIGSEGWfR, \fBSIGBUS\fR, and \fBSIGFPE\fR, are received and unhandl ed whil e
\fBgl _get_line()\fR has the terminal in raw node, the programw || be

term nated without the terminal having been restored to a usable state. In
practice, job-control shells usually reset the termnal settings when a process

so code to

relinquishes the controlling terminal, so this is only a problemwth ol der
shel I's.

. SS "Custom zed Signal Handling"

.LP

The previous section listed the signals that \fBgl_get_line()\fR traps by
default, and described how it responds to them This section describes howto
both add and renove signals fromthe list of trapped signals, and how to
specify how \fBgl _get_line()\fR should respond to a given signal.

.sp
.LP

If you do not need \fBgl_get_line()\fRto do anything in response to a signal
that it nornmally traps, you can tell to \fBgl_get_line()\fR to ignore that
signal by calling \fBgl_ignore_signal ()\fR

.sp

.LP

The \flsigno\fR argunment is the nunber of the signal (for exanple,

\fBSIG@ NT\fR) that you want to have ignored. If the specified signal is not
currently one of those being trapped, this function does nothing.

.sp

.LP

The \fBgl _trap_signal ()\fR function allows you to either add a new signal to
the list that \fBgl _get_line()\fR traps or nodify how it responds to a signal

that it already traps.

.sp

.LP

The \flsigno\fR argunent is the nunber of the signal that you want to have

trapped. The \flflags\fR argument is a set of flags that determne the
environnent in which the application’s signal handler is invoked. The
\flafter\fR argument tells \fBgl _get_line()\fR what to do after the
application’s signal handler returns. The \flerrno_value\fR tells
\fBgl _get _line()\fR what to set \fBerrno\fRto if told to abort.

.sp

.LP

The \fIflags\fR argunent
enuner at or s:

.sp

.ne 2

is a bitwse OR of zero or nore of the follow ng

. na
\fB\f BGLS_RESTORE_SIG fR fR
.ad
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1752
1753

.RS 20n
Restore the caller’s signal environment while handling the signal.

1754 . RE

1756
1757
1758
1759
1760
1761
1762

.sp
.ne 2

. na
\fB\f BGLS_RESTORE_TTWfR fR

. al
.RS 20n
Restore the caller’s term nal settings while handling the signal.

1763 . RE

1765
1766
1767
1768
1769
1770
1771
1772
1773

1775
1776
1777
1778
1779
1780
1781
1782

1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794

1796
1797
1798
1799
1800
1801
1802
1803
1804

1806
1807
1808
1809
1810
1811
1812
1813
1814
1815
1816

.sp
.ne 2

.na
\fB\f BGLS_RESTORE_LINE\fR fR

.ad

. RS 20n

Move the cursor to the start of the line following the input Iine before
i nvoking the application’s signal handler.

. RE

.sp
.ne 2

.na
\fB\f BGLS_REDRAW LI NE\ f R\ f R

.ad

. RS 20n

Redraw the input |ine when the application’s signal handl er returns.
. RE

.sp
.ne 2

. ha
\fB\f BGLS_UNBLOCK_SI G fR fR

. al
. RS 20n

Normal Iy, if the calling programhas a signal blocked (see

\ fBsi gprocmask\fR(2)), \fBgl_get_line()\fR does not trap that signal. This flag
tells \fBgl _get_line()\fRto trap the signal and unblock it for the duration of
the call to \fBgl_get_line()\fR

. RE

.sp
.ne 2

. ha
\ f B\ f BGLS_DONT_FORWARD\ f R\ f R

.a

. RS 20n

If this flag is included, the signal will not be forwarded to the signal
handl er of the calling program

. RE

.sp
.LP

Two commonly useful flag conbinations are al so enunerated as foll ows:
.sp

.ne 2

. na
\fB\f BGLS_RESTORE_ENW\ f R\ f R

.ad

. RS 21n

\fBGLS_RESTORE_SIQfR | \fBGLS RESTORE_ TTY\fR |\fBGLS _REDRAW LI NE\ f R
.RE
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1818
1819
1820
1821
1822
1823
1824
1825

1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881

1882 k

1883

24

.sp
.ne 2

. na

\fB\f BGLS_SUSPEND_| NPUT\f R\ f R

.ad

. RS 21n

\f BGLS_RESTORE_ENW\ fR | \fBGLS_RESTORE_LI NE\ f R
. RE

.sp
.LP

If your signal handler, or the default systemsignal handler for this signal,
if you have not overridden it, never either wites to the terminal, nor
suspends or terninates the calling program then you can safely set the
\flflags\fR argunent to O.

.RS +4

. TP

.iet \(bu

.el o

The cursor does not get left in the mddle of the input Iine.

.RS +4

TP

.iet \(bu

.el o

So that the user can type in input and have it echoed.
RE

RS +4

. TP

.iet \(bu

.el o

So that you do not need to end each output line with \er\en, instead of just
\en.

.RE

.sp

.LP

The \fBGL_RESTORE_ENW f R conbination is the same as \fBG._SUSPEND_| NPUT\ f R,
except that it does not nove the cursor. |If your signal handl er does not read
or wite anything to the terminal, the user will not see any visible indication
that a signal was caught. This can be useful if you have a signal handler that
only occasionally wites to the terminal, where using \fBG._SUSPEND LI NE\fR
woul d cause the input line to be unnecessarily duplicated when nothing had been
witten to the terminal. Such a signal handler, when it does wite to the
termnal, should be sure to start a newline at the start of its first wite,
by witing a new line before returning. If the signal arrives while the user is
entering a line that only occupies a signal termnal line, or if the cursor is
on the last ternminal line of a longer input line, this will have the sane
effect as \fBGL_SUSPEND I NPUT\fR. Ctherwse it will start witing on a line
that already contains part of the displayed input line. This does not do any
harm but it |ooks a bit ugly, which is why the \fBG._SUSPEND_| NPUT\ f R
conbination is better if you know that you are always going to be witting to
the term nal.

.sp

.LP

The \flafter\fR argunment, which deternm nes what \fBgl_get_line()\fR does after
the application’ s signal handler returns (if it returns), can take any one of
the foll owi ng val ues:

.sp
.ne 2

.ha
\fB\fBGLS_RETURN\f R f R

.ad

.RS 16n

Return the conpleted input line, just as though the user had pressed the return
ey.

.RE
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1885 .sp
1886 .ne 2

1887 .na

1888 \fB\f BGLS_ABORT\f R f R

1889 . ad

1890 . RS 16n

1891 Cause \fBgl _get _line()\fR to abort. Wien this happens, \fBgl_get_line()\fR
1892 returns \fINULL\fR, and a following call to \fBgl_return_status()\fR w ||

1893 return \fBGLR_SIGNAL\fR. Note that if the application needs \fBerrno\fR al ways
1894 to have a neani ngful value when \fBgl _get _line()\fR returns \fINULL\fR, the
1895 cal | back function should set \fBerrno\fR appropriately.

1896 . RE

1898 .sp

1899 .ne 2

1900 . na

1901 \fB\f BGLS_CONTI NUE\ f R f R

1902 . ad

1903 . RS 16n

1904 Resune conmand |ine editing.

1905 . RE

1907 .sp

1908 .LP

1909 The \flerrno_val ue\fR argument is intended to be conbined with the

1910 \fBGLS_ABORT\fR option, telling \fBgl get line()\fR what to set the standard
1911 \fBerrno\fR variable to before returning VfINULL\fR to the calling program It
1912 can al so, however, be used with the \fBG._RETURN\fR option, in case you want to
1913 have a way to distinguish between an input line that was entered using the
1914 return key, and one that was entered by the receipt of a signal.

1915 . SS "Rel i abl e Signal Handling"

1916 .LP

1917 Signal handling is surprisingly hard to do reliably w thout race conditions. In
1918 \fBgl _get_line()\f R a |l ot of care has been taken to allow applications to

1919 performreliable signal handli ng around \fBgl _get_line()\fR This section

1920 expl ains how to neke use of this

1921 .sp

1922 . LP

1923 As an exanple of the problens that can arise if the application is not witten
1924 correctly, imagine that one’s application has a \fBSIG NT\fR signal handl er
1925 that sets a global flag. Now suppose that the application tests this flag just
1926 before invoking \fBgl_get_line()\fR If a \fBSIA NT\fR signal happens to be
1927 received in the small window of time between the statement that tests the value
1928 of this flag, and the statement that calls \fBgl_get_line()\fR then

1929 \fBgl _get _line()\fRw Il not see the signal, and will not be interrupted. As a
1930 result, the application will not be able to respond to the signal until the
1931 user gets around to finishing entering the input Iine and \fBgl _get_line()\fR
1932 returns. Depending on the application, this mght or might not be a disaster,
1933 but at the very least it would puzzle the user.

1934 .sp

1935 . LP

1936 The way to avoid such problens is to do the follow ng.

1937 .RS +4

1938 . TP

1939 1.

1940 |If needed, use the \fBgl _trap_signal ()\fR function to configure

1941 \fBgI _get_line()\fR to abort when inportant signals are caught.

1942

1943 RS +4

1944 . TP

1945 2.

1946 Configure \fBgl_get_line()\fR such that if any of the signals that it

1947 catches are bl ocked when \fBgl _get _line()\fR is called, they will be unbl ocked
1948 automatically during tinmes when \fBgl _get_line()\fRis waiting for 1/0 This
1949 can be done either on a per signal basis, by calling the \fBgl _trap_signal ()\fR
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1950 function, and specifying the \fBGLS_UNBLOCK\fR attribute of the signal, or

1951 globally by calling the \fBgl _catch_bl ocked()\fR function. This function sinply
1952 adds the \fBGLS UNBLOCK\fR attribute to all of the signals that it is currently
1953 configured to trap.

1954 . RE

1955 . RS +4

1956 . TP

1957 3.

1958 Just before calling \fBgl _get line()\fR block delivery of all of the

1959

signals that \fBgl _get_line()\fRis configured to trap. This can be done using

1960 the POSI X sigprocrmask function in conjunction with the \fBgl_list_signals()\fR
1961 function. This function returns the set of signals that it is currently
1962 configured to catch in the set argunent, which is in the formrequired by
1963 \fBsi gprocrmask\ f R(2).

1964 . RE

1965 . RS +4

1966 . TP

1967 4.

1968 In the exanple, one would now test the global flag that the signal handler
1969 sets, knowing that there is now no danger of this flag being set again until
1970 \fBgI _get_line()\fR unblocks its signals while performng I/Q

1971

1972 RS +4

1973 . TP

1974 5.

1975 Eventual Iy \fBgl _get_line()\fR returns, either because a signal was caught,

1976

an error occurred, or the user finished entering their input line.

1977 . RE

1978
1979
1980
1981
1982

.RS +4

. TP

6.

Now one woul d check the gl obal signal flag again,
toit, and zero the flag.

and if it is set, respond

1983 . RE

1984 .

1985

RS +4
. TP

1986 7

1987

Use \fBsi gprocmask()\fR to unbl ock the signals that were bl ocked in step 3.

1988 . RE

1989
1990
1991
1992
1993
1994
1995
1996
1997
1998

.sp
.LP

The sane techni que can be used around certain PGCSI X signal -aware functions,
such as \fBsigsetjnp\fR(3C) and \fBsigsuspend\fR(2), and in particular, the
fornmer of these two functions can be used in conjunction with

\fBsi gl ongj np\f R(3C) to inplenment race-condition free signal handling around
ot her |ong-running systemcalls. The \fBgl_get_line()\fR function manages to
reliably trap signals around calls to functions like \fBread\fR(2) and
\fBsel ect\fR(3C) without race conditions.

.sp

1999 .LP

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

The \fBgl _get _line()\fR function first uses the POSI X \fBsigprocmask()\fR
function to block the delivery of all of the signals that it is currently
configured to catch. This is redundant if the application has already bl ocked
them but it does no harm It undoes this step just before returning.

.sp

.LP

Whenever \fBgl _get_line()\fR needs to call read or select to wait for input
fromthe user, it first calls the POSI X \fBsigsetjnp()\fR function, being sure
to specify a non-zero value for its \flsavemask\fR argunent.

.sp

.LP

If \fBsigsetjmp()\fR returns zero, \fBgl_get_line()\fR then does the follow ng.

2012 . RS +4

2013
2014
2015

TP
1.
It uses the POSI X \fBsigaction\fR(2) function to register a tenporary signal
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2016
2017
2018
2019

handler to all of the signals that it is configured to catch. This signal
handl er does two things.

.RS +4

. TP

2020 a

2021
2022
2023
2024
2025
2026
2027
2028
2029

It records the nunber of the signal that was received in a file-scope
vari abl e.

. RE

.RS +4

TP

b.

It then calls the PCSI X \fBsi
was passed to \fBsigsetjnp()
its second argunent.

fR function using the buffer that
first argunent and a non-zero val ue for

2030 . RE

2031
2032
2033
2034
2035
2036

Wien this signal handler is registered, the \flsa_mask\fR nenber of the
\fBstruct sigaction\fR \flact\fR argunent of the call to \fBsigaction()\fRis
configured to contain all of the signals that \fBgl_get_line()\fR is catching.
This ensures that only one signal wll be caught at once by our signal handler,
which in turn ensures that multiple instances of our signal handl er do not
tread on each other’s toes.

2037 . RE

2038
2039

.RS +4
. TP

2040 2

2041
2042

Now that the si gnal handl er has been set up, \fBgl_get_line()\fR unbl ocks
all of the signals that it is configured to catch.

2043 . RE

2044
2045
2046
2047
2048
2049
2050
2051
2052 4
2053
2054 \
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081

.RS +4

. TP

3.

It then calls the \fBread()\fR or \fBselect()\fR function to wait for
keyboard i nput .

s +4
TP

I'f this function returns (that is, no signal is received),
fBgl _get _line()\fR blocks delivery of the signals of interest again.
. RE

.RS +4
. TP
5,
It then reinstates the signal handlers that were displaced by the one that
was just installed.
.RE

- Sp
LP
Alternatively, if \fBsigsetjnmp()\fR returns non-zero, this neans that one of
the signals being trapped was caught while the above steps were executing. \Wen
this happens, \fBgl _get_line()\fR does the follow ng.
.sp
.LP
First, note that when a call to \fBsiglongjnm()\fR causes \fBsigsetjnmp()\fR to
return, provided that the \flsavenask\fR argunent of \fBsigsetjnmp()\fR was
non-zero, the signal process mask is restored to how it was when
\fBsigsetjnp()\fR was called. This is the inportant difference between
\fBsigsetjnmp()\fR and the ol der problenatic \fBsetjnp\fR(3C), and is the
essential ingredient that makes it possible to avoid signal handling race
condi ti ons. Because of this we are guaranteed that all of the signals that we
bl ocked before calling \fBsigsetjnp()\fR are bl ocked agai n as soon as any
signal is caught. The follow ng statenents, which are then executed, are thus
guaranteed to be executed w thout any further signals being caught.
.RS +4
TP
1
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2082
2083
2084
2085
2086
2087
2088
2089
2090
2091

If so instructed by the \fBgl_get_line()\fR configuration attributes of the
signal that was caught, \fBgl _get line()\fR restores the termnal attributes to
the state that they had when {fBgl _get_line()\fRwas called. This is
particularly inportant for signals that suspend or terminate the process,
other\M se the terminal would be left in an unusable state.

since

.RS +4

. TP

2

It then reinstates the application’s signal handlers.

2092 . RE

2093
2094
2095
2096
2097

.RS +4

. TP

3

Then it uses the C standard-library \fBraise\fR(3C) function to re-send the
application the signal that was caught.

2098 . RE

2099
2100

.RS +4
. TP

2101 4

2102

Next it unbl ocks delivery of the signal that we just sent. This results in

2103 the signal that was just sent by \fBraise()\fR being caught by the

2104 application’s original signal handl er, which can now handle it as it sees fit.
2105 . RE

2106 . RS +4

2107 . TP

2108 5.

2109 If the signal handler returns (that is, it does not terminate the process),
2110 \fBgI _get_line()\fR bl ocks delivery of the above signal again.

2111

2112 RS +4

2113 . TP

2114 6

2115 It then undoes any actions performed in the first of the above steps and
2116 redisplays the line, if the signal configuration calls for this.

2117 . RE

2118 . RS +4

2119 . TP

2120 7.

2121 \fBgl _get _line()\fR then either resumes trying to read a character, or
2122 aborts, depending on the configuration of the signal that was caught.

2123 . RE

2124 .sp

2125 . LP

2126 What the above steps do in essence is to take asynchronously delivered signals
2127 and handl e them synchronously, one at a time, at a point in the code where
2128 \fBgl _get _line()\fR has conplete control over its environment.

2129 .SS "The Terninal Size"

2130 .LP

2131 On nost systens the conbination of the \fBTIOCGN NSZ\fR ioctl and the

2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147

\fBSIGNNCH\fR signal is used to maintain an accurate idea of the term nal

size. The ternminal size is newy queried every time that \fBgl_get_line()\fRis
cal l ed and whenever a \fBSIGANNCH\ fR signal is received.

.sp

.LP

On the few systens where this nechanismis not available, at startup

\fBnew GetLine()\fR first |1ooks for the \fBLINES\fR and \fBCOLUWNS\ f R
environment variables. If these are not found, or they contain unusabl e val ues,
then if a termnal infornation database |ike \fBtermnfo\fR or \fBterntap\fR is
avail abl e, the default size of the terminal is |ooked up in this database. If
this too fails to provide the termnal size, a default size of 80 colums by 24
lines is used.

.sp
.LP

Even on systens that do support ioctl (\fBTIOCCGANSZ\fR), if the termnal is on
the other end of a serial line, the terminal driver generally has no way of
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2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
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

detecting when a resize occurs or of querying what the current size is. In such
cases no \fBSIGNNCH\fR is sent to the process, and the di nensions returned by
ioctl (\fBTIOCOGAN NSZ\fR) are not correct. The only way to handl e such instances
is to provide a way for the user to enter a conmand that tells the renmote
system what the new size is. This command woul d then call the

\fBgl _set_termsize()\fR function to tell \fBgl_get_line()\fR about the change
in size.

.sp

.LP

The \flncolum\fR and \flnline\fR argunments are used to specify the new

di mensi ons of the terminal, and nust not be |less than 1. On systens that do
support ioctl (\fBTIOCGAN NSZ\fR), this function first calls

ioctl (\fBTIOCSWNSZ\fR) to tell the term nal driver about the change in size.
I'n non-bl ocking server-1/Onode, if aline is currently being input, the input
line is then redrawmn to accommopdate the changed size. Finally the new values are
recorded in \flgl\fR for future use by \fBgl_get_line()\fR

.sp

.LP

The \fBgl _term nal _size()\fR function allows you to query the current size of
the termnal, and install an alternate fallback size for cases where the size
is not available. Beware that the termnal size will not be available if
reading froma pipe or a file, so the default values can be inportant even on
systems that do support ways of finding out the termnal size.

.sp

.LP

This function first updates \fBgl_get_line()\fR s fallback term nal dinensions,
then records its findings in the return val ue.

.sp

.LP

The \fldef_ncolum\fR and \fldef_nline\fR argunments specify the default nunber
of terminal colums and lines to use if the termnal size cannot be determ ned
by ioctl (\fBTI OCGN NSZ\fR) or environnent vari abl es.

. SS "Hiding What You Type"

.LP

Wien entering sensitive information, such as passwords, it is best not to have
the text that you are entering echoed on the term nal. Furthernore, such text
shoul d not be recorded in the history list, since sonebody finding your

term nal unattended could then recall it, or somebody snooping through your
directories could see it in your history file. Wth this in mnd, the

\ fBgl _echo_node()\fR function allows you to toggle on and off the display and
archival of any text that is subsequently entered in calls to

\fBgl _get_line()\fR

.sp

.LP

The \flenabl e\fR argument specifies whether entered text should be visible or
not. If it is O, then subsequently entered lines will not be visible on the
terminal, and will not be recorded in the history list. If it is 1, then
subsequent input lines will be displayed as they are entered, and provided that
hi story has not been turned off with a call to \fBgl _toggle_history()\fR then
they will also be archived in the history list. Finally, if the enable argunment
is -1, then the echoing node is |eft unchanged, which allows you to
non-destructively query the current setting through the return value. In all
cases, the return value of the function is O if echoing was disabl ed before the
function was called, and 1 if it was enabl ed.

.sp

.LP

Wien echoing is turned off, note that although tab conpletion will invisibly
conpl ete your prefix as far as possible, anbiguous conpletions will not be

di spl ayed.

.SS "Single Character Queries"

LP

Using \fBgl _get_line()\fRto query the user for a single character reply, is
i nconveni ent for the user, since they must hit the enter or return key before
the character that they typed is returned to the program Thus the

\fBgl _query_char()\fR function has been provided for single character queries
l'ike this.
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2214 .sp

2215 . LP

2216 This function displays the specified pronpt at the start of a new line, and
2217 waits for the user to type a character. Wen the user types a character,

2218 \fBgl _query_char()\fR displays it to the right of the pronpt, starts a new i ne,
2219 then returns the character to the calling program The return value of the

2220 function is the character that was typed. If the read had to be aborted for

2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
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

some reason, ECF is returned instead. In the latter case, the application can
call the previously docunmented \fBgl _return_status()\fR to find out what went
wong. This could, for exanple, have been the reception of a signal, or the
optional inactivity tiner going off.

.sp

.LP

If the user sinply hits enter, the value of the \fldefchar\fR argunent is
substituted. This nmeans that when the user hits either newine or return, the
character specified in \fldefchar\fR is displayed after the pronpt, as though
the user had typed it, as well as being returned to the calling application. If
such a replacenent is not inportant, sinply pass '\en’ as the val ue of
\fldefchar\fR

.sp

.LP

If the entered character is an unprintable character, it is displayed
synbolically. For exanple, control-A is displayed as \fB*AfR, and characters
beyond 127 are displayed in octal, preceded by a backsl ash.

.sp

.LP

As with \fBgl _get_line()\fR echoing of the entered character can be disabl ed
using the \fBgl _echo_node()\fR function.

.sp

.LP

If the calling process is suspended while waiting for the user to type their
response, the cursor is noved to the line follow ng the pronpt line, then when
the process resunes, the pronpt is redisplayed, and \fBgl_query_char()\fR
resumes waiting for the user to type a character.

.sp

.LP

Note that in non-blocking server node, if an inconplete input line is in the
process of being read when \fBgl _query_char()\fRis called, the partial input
line is discarded, and erased fromthe ternminal, before the new pronpt is

di spl ayed. The next call to \fBgl _get_line()\fRw Il thus start editing a new
l'i ne.

. SS "Readi ng Raw Characters"

LP

Wiereas the \fBgl _query_char()\fR function visibly pronpts the user for a
character, and displays what they typed, the \fBgl _read_char()\fR function
reads a signal character fromthe user, without witing anything to the
terminal, or perturbing any inconpletely entered input line. This neans that it
can be called not only frombetween calls to \fBgl_get_line()\fR, but also from
cal | back functions that the application has registered to be called by

\fBgl _get_line()\fR

.sp

.LP

On success, the return value of \fBgl_read_char()\fR is the character that was
read. On failure, EOF is returned, and the \fBgl _return_status()\fR function
can be called to find out what went wong. Possibilities include the optional
inactivity timer going off, the receipt of a signal that is configured to abort
\fBgl _get _line()\fR or termnal 1/0O blocking, when in non-bl ocking server-1/0
node.

.sp

.LP

Beware that certain keyboard keys, such as function keys, and cursor keys,
usual |y generate at |least three characters each, so a single call to

\fBgl _read_char()\fR wi |l not be enough to identify such keystrokes.

.SS "Clearing The Term nal "

.LP

The calling programcan clear the termnal by calling
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2280 \fBgl _erase_termnal ()\fR In non-blocking server-1/0 node, this function al so
2281 arranges for the current input line to be redrawn from scratch when

2282 \fBgl _get_line()\fR is next called.

2283 .SS "Displaying Text Dynamically"

2284 . LP

2285 Between calls to \fBgl _get_line()\fR the \fBgl _display_text()\fR function

2286 provides a convenient way to display paragraphs of text, left-justified and
2287 split over one or nore termnal lines according to the constraints of the

2288 current width of the terminal. Exanples of the use of this function may be
2289 found in the denp prograns, where it is used to display introductions. In those
2290 exanpl es the advanced use of optional prefixes, suffixes and filled lines to
2291 draw a box around the text is also illustrated.

2292 .sp

2293 . LP

2294 1 f \flgl\fRis not currently connected to a termnal, for exanple if the output
2295 of a programthat uses \fBgl_get_line()\fR is being pl ped to another program or
2296 redirected to a file, then the value of the \fldef_w dth\fR paraneter is used
2297 as the termnal width.

2298 .sp

2299 LP

2300 The \flindentation\fR argunent specifies the nunmber of characters to use to
2301 indent each line of output. The \flfill_char\fR argument specifies the character
2301 indent each line of ouput. The \fIfill_char\fR argunment specifies the character
2302 that will be used to performthis indentation.

2303 .sp

2304 .LP

2305 The \flprefix\fR argument can be either \fINULL\fR or a string to place at the
2306 begi nning of each new line (after any indentation). Simlarly, the \flsuffix\fR
2307 argunent can be either \fINULL\fR or a string to place at the end of each line.
2308 The suffix is placed flush against the right edge of the termnal, and any
2309 space between its first character and the last word on that line isfilled with
2310 the character specified by the \fIfill_char\fR argunent. Normally the

2311 fill-character 1s a space.

2312 .sp

2313 . LP

2314 The \flstart\fR argunent tells \fBgl _display_text()\fR how many characters have
2315 already been witten to the current termnal line, and thus tells it the

2316 starting colum index of the cursor. Since the return value of

2317 \fBgl _display_text()\fR is the ending colum index of the cursor, by passing
2318 the return value of one call to the start argunment of the next call, a

2319 paragraph that is broken between nore than one string can be conposed by

2320 calling \fBgl _display_text()\fR for each successive portion of the paragraph.
2321 Note that literal newline characters are necessary at the end of each paragraph
2322 to force a newline to be started.

2323 .sp

2324 . LP

2325 On error, \fBgl _display_| text()\fR returns -1.

2326 .SS "Cal | back Function Facilities"

2327 .LP

2328 Unl ess ot herwi se stat ed, callback functions such as tab conpl etion cal |l backs
2329 and event cal |l backs should not call any functions in this nodule. The foll ow ng
2330 functions, however, are designed specifically to be used by callback functions.
2331 .sp

2332 . LP

2333 Calling the \fBgl _replace_pronpt()\fR function froma callback tells

2334 \fBgl _get _line()\fR to display a different pronpt when the callback returns.
2335 Except in non-blocking server node, it has no effect if used between calls to
2336 \fBgl _get_line()\fR In non-blocking server node, when used between two calls
2337 to \fBgl _get _line()\fR that are operating on the sane input line, the current
2338 input line will be re-drawn with the new pronpt on the following call to

2339 \fBgl _get_line()\fR

2340 .SS "International Character Sets"

2341 . LP

2342 Since \fBlibtecla\fR(3LIB) version 1.4.0, \fBgl_get_line()\fR has been 8-bit
2343 clean. This neans that all 8-bit characters that are printable in the user’s
2344 current locale are now di spl ayed verbatimand included in the returned input
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2345 line. Assuming that the calling programcorrectly contains a call like the

2346 foll ow ng,

2347 .sp

2348 .in +2

2349 . nf

2350 setlocal e(LC_CTYPE, "")

2351 . fi

2352 .in -2

2354 .sp

2355 . LP

2356 then the current locale is determned by the first of the environment variables
2357 \fBLC CTYPE\fR, \fBLC ALL\fR, and \fBLANGfR that is found to contain a valid
2358 locale name. If none of these variables are defined, or the program neglects to
2359 call \fBsetlocale\fR(3C), then the default Clocale is used, which is US 7-bit
2360 ASCII. On npst UNI X-like platforms, you can get a list of valid |ocales by
2361 typing the conmmand:

2362 .sp

2363 .in +2

2364 . nf

2365 local e -a

2366 .fi

2367 .in -2

2368 .sp

2370 .sp

2371 . LP

2372 at the shell pronpt. Further docurentation on how the user can make use of this

2373
2374
2375
2376
2377
2378
2379
2380
2381
2382

to enter international characters can be found in the \fBtecla\fR(5) man page.
.SS "Thread Safety"

.LP

Unfortunately neither \fBterm nfo\fR nor \fBterntap\fR were designed to be
reentrant, so you cannot safely use the functions of the getline nodule in

nul tiple threads (you can use the separate file-expansion and word-conpletion
nmodules in nmultiple threads, see the correspondi ng man pages for details).
However due to the use of POSIX reentrant functions for |ooking up hone
directories, it is safe to use this nodule froma single thread of a

nmul ti-threaded program provided that your other threads do not use any

2383 \fBterncap\fR or \fBterm nfo\fR functions.

2384 . SH ATTRI BUTES

2385 . LP

2386 See \fBattributes\fR(5) for descriptions of the follow ng attributes:
2387 .sp

2389 .sp

2390 . TS

2391 box;

2392 c | ¢

2393 1 | I .

2394 ATTRI BUTE TYPE ATTRI BUTE VALUE

2395

2396 Interface Stability Conmmi tted

2397 _

2398 Mr- Level M- Saf e

2399 . TE

2401 . SH SEE ALSO

2402 . LP

2403 \fBcpl _conpl et e_wor d\ f R(C3TECLA), \fBef_expand_file\fR(3TECLA),
2404 \fBgl _i o_node\ f R(3TECLA), \fBlibtecla\fR(3LIB), \fBpca_l ookup_file\fR(3TECLA),
2405 \fBattributes\fR(5), \fBtecla\fR(5)
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**********************************************************

17\" te

.\" Copyright (c) 2000, 2001, 2002, 2003, 2004 by Martin C. Shepherd. All Rights
A\ Perm ssion is hereby granted, free of charge, to any person obtaining a copy

2

3

4 "Software"), to deal in the Software wit hout restriction, including

5 \" without limtation the rights to use, copy, nodify, nerge, publish,

6 .\" distribute, and/or sell copies of the Software, and to permt persons
7 .\" to whomthe Software is furnished to do so, provided that the above

8 " copyright notice(s) and this perm ssion notice appear in all copies of
9 .\" the Software and that both the above copyright notice(s) and this

10 .\" permnission notice appear in supporting docunentation.

12 .\" THE SOFTWARE | S PROVI DED "AS 1S", WTHOUT WARRANTY OF ANY KI ND, EXPRESS

13 .\" OR I MPLIED, I NCLUDI NG BUT NOT LIM TED TO THE WARRANTI ES OF

14 .\" MERCHANTABI LI TY, FITNESS FOR A PARTI CULAR PURPOSE AND NONI NFRI NGEMENT
15 .\" OF TH RD PARTY RIGHTS. I N NO EVENT SHALL THE COPYRI GHT HOLDER OR

16 .\" HOLDERS | NCLUDED IN THI S NOTI CE BE LI ABLE FOR ANY CLAIM OR ANY SPECI AL
17 .\" 1 NDI RECT OR CONSEQUENTI AL DAMAGES, OR ANY DAMAGES WHATSOEVER RESULTI NG
18 .\" FROM LOSS OF USE, DATA OR PROFI TS, WHETHER I N AN ACTI ON OF CONTRACT,

19 .\" NEGLI GENCE OR OTHER TORTI QUS ACTI ON, ARI SING QUT OF OR I N CONNECTI ON
20 .\" WTH THE USE OR PERFORMANCE OF TH S SOFTWARE.

21 .\"

22 .\" Except as contained in this notice, the name of a copyright hol der

23 .\" shall not be used in advertising or otherwi se to pronote the sale, use
24 .\" or other dealings in this Software without prior witten authorization
25 .\" of the copyright holder.

26 .\" Portions Copyright (c) 2005, Sun Mcrosystens, Inc. All Rights Reserved.

27 .TH TECLA 5 "April 9, 2016"

28 . SH NAME

29 tecla, teclarc \- User interface provided by the tecla library.
30 . SH DESCRI PTI ON

31 .LP

32 This man page describes the command-line editing features that are available to
33 users of prograns that read keyboard input via the tecla library. Users of the
34 \fBtcsh\fR shell will find the default key bindings very famliar. Users of the
34 \fBtcsh shelI\fRw Il find the default key bindings very famliar. Users of the

35 \fBbash\fR shell will also find it quite famliar, but with a few m nor

36 differences, nost notably in how forward and backward searches through the I|ist

37 of historical comands are perfornmed. There are two maj or editing nodes, one

38 with \fBemacs\fR-1ike key bindings and another with \fBvi\fR-like key bindings.
39 By default \fBenmacs\fR nopde is enabled, but \fBvi\fR(1) node can alternatively

40 be selected via the user’s configuration file. This file can also be used to
41 change the bindings of individual keys to suit the user’s preferences. By
42 default, tab conpletion is provided. If the application hasn’t reconfigured
43 this to conplete other types of synbols, then tab conpletion conpletes file
44 nanes.
45 . SS "Key Sequence Notation"

.LP

47 In the rest of this man page, and also in all tecla configuration files, key
48 sequences are expressed as foll ows.

49 .sp

50 .ne 2

.na
52 \fB\fB*A\fR or \fBC-a\fRfR
53 .ad

54 RS 13n

55 This is a 'CONTROL-A', entered by pressing the CONTROL key at the sane tine as

56 the A key.
. RE

59 .sp
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.ne 2

.nha
\fBleE\NfR or \fBM\fR

.ad

.RS 13n

In key sequences, both of these notations can be entered either by pressing the
ESCAPE key, then the followi ng key, or by pressing the META key at the sane
tine as the follow ng key. Thus the key sequence \fBMp\fR can be typed in two
ways, by pressing the ESCAPE key, followed by pressing 'P', or by pressing the

69 NEl'A key at the same time as '’

70

72 .sp

73 .ne 2

74 .na

75 \fBup\fR

76 .ad

77 .RS 13n

78 This refers to the up-arrow key.

79 .RE

81 .sp

82 .ne 2

83 .na

84 \fBdown\fR

85 . ad

86 . RS 13n

87 This refers to the down-arrow key.

88 . RE

90 .sp

91 .ne 2

92 .na

93 \fBleft\fR

94 . ad

95 . RS 13n

96 This refers to the left-arrow key.

97 .RE

99 .sp

100 ne 2

101

102 \fBrlght\fR

103 . ad

104 . RS 13n

105 This refers to the ri ght-arrow key.

106 . RE

108 .sp

109 .ne 2

110 .na

111 \fBa\fR

112 . a

113 . RS 13n

114 This is just a normal A key.

115 . RE

117 . SS "The Tecla Configuration File"

118 . LP

119 By default, tecla looks for a file called \fB\& teclarc\fR in your home
120 directory (|e \fB~/.teclarc\fR). If it finds this file, it reads it,
121 interpreting each line as defining a new key binding or an editing
122 configuration option. Since the \fBenacs\fR key-bindings are installed by
123 default, if you want to use the non-default \fBvi\fR editing node, the npst
124 inportant itemto go in this file is the followi ng line:
125 .sp
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126 .in +2

127 .nf

128 edit-node v

129 . fi

130 .in -2

132 .sp

133 . LP

134 This will re-configure the default bindings for \fBvi\fR-node. The conplete set
135 of argunments that this command accepts are:

136 .sp

137 .ne 2

138 .na

139 \fBvi\fR

140 . ad

141 . RS 9n

142 Install key bindings like those of the \fBvi\fR editor

143 . RE

145 . sp

146 .ne 2

147 .na

148 \fBemacs\fR

149 . ad

150 . RS 9n

151 Install key bindings |like those of the \fBemacs\fR editor. This is the default
152 . RE

154 .sp

155 .ne 2

156 .na

157 \fBnone\fR

158 . a

159 . RS 9n

160 Use just the native line editing facilities provided by the termnal driver
161 . RE

163 .sp

164 .LP

165 To prevent the termnal bell from being rung, such as when an unrecogni zed
166 control -sequence is typed, place the followng line in the configuration file:
167 .sp

168 .in +2

169 .nf

170 nobeep

171 . fi

172 .in -2

174 .sp

175 . LP

176 An exanple of a key binding line in the configuration file is the follow ng
177 .sp

178 .in +2

179 .nf

180 bind M[2~ insert-node

181 . fi

182 .in -2

184 .sp

185 . LP

186 On many keyboards, the above key sequence is generated when one presses the
187 insert key, so with this key binding, one can toggle between the

188 \fBenmacs\fR-node insert and overwite nodes by hitting one key. One could al so
189 do it by typing out the above sequence of characters one by one. As explained
190 above, the \fBM\fR part of this sequence can be typed either by pressing the
191 ESCAPE key before the follow ng key, or by pressing the META key at the sane
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192 tine as the followi ng key. Thus if you had set the above key binding, and the
193 insert key on your keyboard didn’t generate the above key sequence, you could
194 still type it in either of the followi ng 2 ways

195 . RS +4

196 . TP

197 1.

198 Hit the ESCAPE key nmonentarily, then press '[’, then "2', then finally '~
199 . RE

200 . RS +4

201 . TP

202 2.

203 Press the META key at the same tinme as pressing the '[’ key, then press '2’
204 then '~ .

205 . RE

206 .sp

207 . LP

208 If you set a key binding for a key sequence that is already bound to a

209 function, the new binding overrides the old one. If in the new binding you omt

210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230

232
233
234
235
236
237

238
239
240

241

242
243

245

246

247
248
249
250
251
252
253
254
255
256
257

the nane of the new function to bind to the key sequence, the original binding
becomes undefi ned

.sp

.LP

Starting with versions of \fBlibtecla\fR later than 1.3.3 it is now possible to

bi nd key sequences that begin with a printable character. Previously key
sequences were required to start with a CONTROL or META character

.sp

.LP

Note that the special keywords "up", "down", "left", and "right" refer to the

arrow keys, and are thus not treated as key sequences. So, for exanple, to
rebind the up and down arrow keys to use the history search nmechani sminstead
of the sinple history recall nethod, you could place the follow ng in your

configuration file:
.sp

.in +2

. nf

bi nd up hi story-search-backwar ds

bi nd down hi st ory-sear ch-backwar ds
i

in -2

.sp

.LP

To unbind an existing binding, you can do this with the bind comnmand by
omtting to name any action to rebind the key sequence to. For exanple, by not

speci fying an action function, the follow ng command unbi nds the defaul t
begi nning-of -1ine action fromthe \fB*AfR key sequence

sp

in +2

nf

bi nd "A

f

in-2

.sp

LP

If you create a \fB~/.teclarc\fR configuration file, but it appears to have no
effect on the program check the docunentation of the programto see if the
aut hor chose a different name for this file.

.SS "Filenane and Tilde Conpletion"

. LP

Wth the default key bindings, pressing the TAB key (aka. \fB*"\fR) results in
tecla attenpting to conplete the inconplete file name that precedes the cursor
Tecl a searches backwards fromthe cursor, |ooking for the start of the file
name, stopping when it hits either a space or the start of the line. If nore
than one file has the specified prefix, then tecla conpletes the file nane up
to the point at which the anbi guous matches start to differ, then lists the
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258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278

279 .

280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320

322
323

possi bl e mat ches.

.sp

. LP

In addition to literally witten file nanes, tecla can conplete files that
start with \fB~/\fR and \fB~user/\fR expressions and that contain \fB$envvar\fR
expressions. In particular, if you hit TAB within an inconplete \fB~user\fR
expression, tecla will attenpt to conplete the username, |isting any anbi guous
mat ches.

.sp

.LP

The conpletion binding is inplenmented using the \fBcpl _conple
function, which is also available separately to users of this
\ fBcpl _conpl ete_word\ f R(C3TECLA) nan page for nore details.

. SS "Fi | ename Expansi on”

.LP

Wth the default key bindings, pressing \fB"X*\fR causes tecla to expand the
file name that precedes the cursor, replacing \fB~/\fR and \fB~user/\fR
expressions with the correspondi ng hone directories, and replacing

\f Bsenvvar\f R expressions with the value of the specified environnment variable,
then if there are any wildcards, replacing the so far expanded file nane with a
space-separated list of the files which match the wild cards.

sp

.LP

The expansion binding is inplenented using the \fBef_expand_fil e()\fR function.
See the \fBef_expand_file\fR(3TECLA) man page for nore details

.SS "Recal ling Previously Typed Lines"

.LP

Every time that a newline is entered by the user, it is appended to a |list of
hi storical input lines maintained within the \fBGCetLine\fR resource object. You
can traverse up and down this list using the up and down arrow keys.
Alternatively, you can do the same with the \fB*P\fR, and \fB*"N\fR keys, and in
\fBvi\fR command node you can alternatively use the k and j characters. Thus
pressing up-arrow once, replaces the current input line with the previously
entered |ine. Pressing up-arrow again, replaces this with the line that was
entered before it, etc.. Having gone back one or nore lines into the history
list, one can return to newer |ines by pressing down-arrow one or nore tines.
If you do this sufficient tines, you will return to the original line that you
were entering when you first hit up-arrow.

.sp

.LP

Note that in \fBvi\fR node, all of the history recall functions switch the
l'ibrary into command node.

.sp

.LP

In \fBemacs\fR node the \fBMp\fR and \fBM n\fR keys work just |like the
\fB*P\fR and \fB*"N\fR keys, except that they skip all but those historical
I'ines which share the prefix that precedes the cursor. In \fBvi\fR command node
the upper case 'K and 'J' characters do the same thing, except that the string
that they search for includes the character under the cursor as well as what
precedes it.

.sp

.LP

Thus for exanple, suppose that you were in \fBemacs\fR node,
entered the following list of commands in the order shown:
.sp

.in +2

. nf

I's ~/teclal

cd ~/tecla

Is -1 getline.c

\fBenacs\fR ~/tecl a/getline.c

i

.in -2

e_word()\fR
ibrary. See the

and you had just

.sp
.LP
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324
325

326 . i
327 .

328

329 .
330 .

332
333
334
335
336
337
338
339
340
341
342
343
344

345 .

346

347 .
348 .

350
351
352
353
354
355
356
357
358
359
360
361
362

If you next typed:

.sp

and then hit \fBMp\fR then rather than returning the previously typed
\fBenacs\fR | ine, which doesn't start with "Is", tecla would recall the "ls -I
getline.c" line. Pressing \fBMp\fR again would recall the "Is ~/tecla/" line.
.sp

.LP

Note that if the string that you are searching for, contains any of the special
characters, *, ?, or '[’, then it is interpreted as a pattern to be matched.
Thus, continuing with the above exanple, after typing in the list of conmands
shovm, if you then typed:

.sp

.in +2

. sp

.LP

and hit \fBMp\fR then the "\fBemacs\fR ~/tecla/getline.c" Iine would be
recalled first, since it contains the word tecla somavvnere in the line,
Simlarly, hitting \fBMp\fR again, would recall the "Is ~/tecla/" line, and
hitting it once nore would recall the "Is ~/tecla/" line. The pattern syntax is
the same as that described for file name expansion, in the

\fBef _expand_fil e\fR( 3TECLA) .

SS "Hi story Files"

Aut hors of programs that use the tecla library have the option of saving
hi storical conmand-lines in a file before exiting, and subsequently readi ng
them back in fromthis file when the programis next started. There is no

363 standard nanme for this file, since it nakes sense for each application to use
364 its own history file, so that commands fromdifferent applications don’t get
365 m xed up.

366 .SS "International Character Sets"

367 .LP

368 Since \fBlibtecla\fR version 1.4.0, tecla has been 8-bit clean. This neans that
369 all 8-bit characters that are printable in the user’s current |locale are now
370 displayed verbatimand included in the returned input |line. Assuming that the
371 calling programcorrectly contains a call like the follow ng,

372 .sp

373 .in +2

374 .nf

375 setlocal e(LC_CTYPE, "");

376 . fi

377 .in -2

379 .sp

380 . LP

381 then the current locale is determined by the first of the environnent variables

382
383
384
385
386
387
388
389

\fBLC CTYPE\fR, \fBLC ALL\fR, and \fBLANG fR, that is found to contain a valid
I ocal e nane. If none of these variables are defined, or the program neglects to

call \fBsetl ocal e\fR, then the default Clocale is used which is US 7-bit
ASCI 1. On nost unix-like platforms, you can get a list of valid |ocal es by
typl ng the command:

|n +2

. nf
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390 locale -a

391 .fi

392 .in -2

394 .sp

395 . LP

396 at the shell pronpt

397 .SS "Meta Keys and Local es”

398 . LP

399 Beware that in nost |ocales other than the default C locale, META characters
400 becone printable, and they are then no | onger considered to match \fBMc\fR
401 style key bindings. This allows international characters to be entered with the
402 conpose key without unexpectedly triggering META key bindings. You can stil
403 i nvoke META bindings, since there are actually two ways to do this. For exanple
404 the binding \fBMc\fR can al so be invoked by pressing the ESCAPE key

405 nonentarily, then pressing the ¢ key, and this will work regardl ess of |ocale
406 Moreover, many nodern termnal emulators, such as gnone’s gnone-termnal’s and
407 KDE's konsol e term nals, already generate escape pairs |ike this when you use
408 the META key, rather than a real meta character, and other enulators usually
409 have a way to request this behavior, so you can continue to use the META key on
410 nost systens.

411 .sp

412 . LP

413 For exanple, although xtermtermnal enulators generate real 8-bit neta

414 characters by default when you use the META key, they can be configured to

415 out put the equival ent escape pair by setting their \fBEi ghtBitlnput\fR X

416 resource to False. You can either do this by placing a line like the follow ng
417 in your \fB~/.Xdefaults\fR file

418 .sp

419 .in +2

420 . nf

421 XTerntEi ghtBitlnput: Fal se

422 . fi

423 .in -2

425 . sp

426 .LP

427 or by starting an \fBxtermifRwith an \fB-xrmifR \& *Ei ghtBitlnput: False

428 command-|ine argunent. In recent versions of xtermyou can toggle this feature
429 on and off with the ' Meta Sends Escape’ option in the menu that is displayed
430 when you press the left nobuse button and the CONTROL key within an xterm

431 window. In CDE, dtterns can be similarly coerced to generate escape pairs in
432 place of neta characters, by setting the \fBDtterntKshMode\fR resource to True
433 .SS "Entering International Characters"

434 . LP

435 |f you don’t have a keyboard that generates all of the international characters
436 that you need, there is usually a conpose key that will allow you to enter

437 special characters, or a way to create one. For exanple, under X wi ndows on
438 uni x-1ike systens, if your keyboard doesn’t have a conpose key, you can

439 designate a redundant key to serve this purpose with the xmbdmap conmmand. For
440 exanple, on many PC keyboards there is a microsoft-w ndows key, which is

441 ot herwi se usel ess under Linux. On a laptop, for exanple, the \fBxev\fR program
442 might report that pressing this key generates keycode 115. To turn this key
443 into a COWOSE key, do the follow ng

444 | sp

445 .in +2

446 . nf

447 xnodmap -e ' keycode 115 = Ml ti_key

448 . fi

449 .in -2

451 .sp

452 . LP

453 Type this key followed by a " character to enter an "I’ with a unlaut over it
454 . SS "The Avail abl e Key Bi ndi ng Functions”

455

.LP
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456
457

The following is a list of the editing functions provided by the tecla library
The nanes in the |eftnmost colum of the list can be used in configuration files

458 to specify which function a given key or conbination of keys should invoke
459 They are al so used in the next two sections to list the default key bindings in
460 \fBenacs\fR and \fBvi\fR npdes.
461 .sp

462 .ne 2

463 . na

464 \fBuser-interrupt\fR

465 . ad

466 . RS 30n

467 Send a SIGA NT signal to the parent process
468 . RE

470 .sp

471 .ne 2

472 . na

473 \ f Bsuspend\ f R

474 . ad

475 . RS 30n

476 Suspend the parent process.

477 . RE

479 .sp

480 .ne 2

481 . na

482 \ f Bst op- out put\fR

483 . ad

484 . RS 30n

485 Pause term nal out put

486 . RE

488 .sp

489 .ne 2

490 . na

491 \fBstart-output\fR

492 . ad

493 . RS 30n

494 Resune paused term nal out put
495 . RE

497 .sp

498 .ne 2

499 . na

500 \fBliteral -next\fR

501 . ad

502 . RS 30n

503 Arrange for the next character to be treated as a normal character. This allows
504 control characters to be entered
505 . RE

507 .sp

508 .ne 2

509 .na

510 \fBcursor-right\fR

511 . ad

512 . RS 30n

513 Move the cursor one character right
514 .RE

516 .sp

517 .ne 2

518 .na

519 \fBcursor-left\fR

520 . ad

521 . RS 30n



new usr/src/ man/ man5/tecl a. 5

522
523

525
526
527
528
529
530
531
532

534
535
536
537
538
539
540

541 .

543
544
545
546
547
548
549
550

552
553
554
555
556
557
558
559

561
562

563 .

564
565
566
567

Move the cursor one character left.
. RE

.sp
.ne 2

.na

\fBi nsert - node\ f R

.ad

. RS 30n

Toggl e between insert node and overwite node.
.RE

.sp

.ne 2

.na

\ f Bbegi nni ng-of -1ine\fR
d

. al
. RS 30n

Move the cursor to the beginning of the line.
RE

.sp
.ne 2

. na
\ fBend-of -1ine\fR

.ad

.RS 30n

Move the cursor to the end of the line.
.RE

.sp
.ne 2

. na
\fBdel ete-1ine\fR

.ad

. RS 30n

Del ete the contents of the current line.
. RE

.sp
.ne 2

na
\fBkill-line\fR

.ad

. RS 30n

Del ete everything that follows the cursor.

568 . RE

570
571

572 .

573
574
575
576
577

579
580
581
582
583
584
585
586

.sp
.ne 2

na
\ f Bbackward-kill-line\fR

. al

. RS 30n

Del ete all characters between the cursor and the start of the |ine.
. RE

.sp
.ne 2

. nha
\ f Bf or war d- wor d\ f R

.ad

. RS 30n

Move to the end of the word which follows the cursor.
. RE

new usr/src/ man/ man5/tecl a. 5 10

588
589

590 .

591
592
593
594
595

597
598
599
600
601
602
603
604

606
607
608
609
610
611
612
613
614

616
617

618 .

619
620
621
622
623
624

.sp
.ne 2

na
\ f Bf orwar d-to-word\ fR

.a
. RS 30n

Move the cursor to the start of the word that follows the cursor.
. RE

.sp
.ne 2

. na
\ f Bbackwar d- wor d\ f R

.ad

. RS 30n

Move to the start of the word which precedes the cursor.
. RE

.sp
.ne 2

.na
\ f Bgot 0- col um\ f R

.ad

. RS 30n

Move the cursor to the 1-relative colum in the line specified by any precedi ng
di gi t-argunent sequences (see Entering Repeat Counts bel ow).

. RE

.sp
.ne 2

na
\ f Bf i nd- par ent hesi s\ fR
d

. al
. RS 30n

If the cursor is currently over a parenthesis character, nove it to the

mat chi ng parenthesis character. If not over a parenthesis character nove right
to the next close parenthesis.

625 . RE

627
628

629 .

630
631
632
633

.sp
.ne 2

na
\ f Bf or war d- del et e-char\fR

.ad

. RS 30n

Del ete the character under the cursor.

634 . RE

636
637

638 .

639
640
641
642

.sp
.ne 2

na
\ f Bbackwar d- del et e-char\fR

.a
. RS 30n
Del ete the character which precedes the cursor.

643 . RE

645
646
647
648
649
650
651
652
653

.sp
.ne 2

.ha
\fBlist-or-eof \fR

.ad

. RS 30n

This is intended for binding to \fB*D\f R Wen invoked when the cursor is
within the line it displays all possible conpletions then redisplays the line
unchanged. Wen invoked on an enpty line, it signals end-of-input (EOF) to the
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654
655

657
658

659 .

660
661
662
663
664
665
666
667
668

670
671

672 .

673
674
675
676

caller of \fBgl_get_line()\fR
. RE

.sp
.ne 2

na
\fBdel -char-or-list-or-eof\fR

.ad

. RS 30n

This is intended for binding to \fB*D\f R Wen invoked when the cursor is
within the line it invokes forward-del ete-char. Wen invoked at the end of the
line it displays all possible conpletions then redisplays the |Iine unchanged.
When invoked on an enpty line, it signals end-of-input (EOF) to the caller of
\fBgl _get_line()\fR

. RE

.sp
.ne 2

na

\ f Bf or war d- del et e-word\ f R

.a
. RS 30n
Del ete the word which follows the cursor.

677 .RE

679
680
681
682
683
684
685
686

688
689
690
691
692
693
694
695
696

698
699
700
701
702
703
704
705
706

708
709
710
711
712
713
714

.sp
.ne 2

. na

\ f Bbackwar d- del et e-word\ f R

.ad

. RS 30n

Del ete the word which precedes the cursor.
. RE

.sp
.ne 2

.na

\ f Bupcase-wor d\ f R
.ad

. RS 30n
Convert all
case.

. RE

of the characters of the word which follows the cursor, to upper

.sp
.ne 2

. na

\ f Bdowncase- wor d\ f R

. al

.RS 30n
Convert all
case.

. RE

of the characters of the word which follows the cursor, to | ower

.sp
.ne 2

.na

\fBcapitalize-word\fR

.ad

. RS 30n

Capitalize the word which follows the cursor.

715 . RE

717
718
719

.sp
.ne 2
.na

11
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720
721
722
723

\ f Bchange- case\ f R
ad

RS 30n

If the next character is upper case, toggle it to |l ower case and vice versa.

724 .RE

726
727
728
729
730
731
732
733

735
736
737
738
739
740
741

.Sp
.ne 2

.na
\ f Bredi spl ay\ fR
ad

. RS 30n
Redi spl ay the line.
. RE

.sp
.ne 2

. na

\fBcl ear-screen\fR
.ad

. RS 30n

Clear the termnal,

then redisplay the current Iine.

742 . RE

744
745
746
747
748
749
750

.sp
.ne 2

. na
\fgtranspose-chars\fR

. al
. RS 30n

Swap the character under the cursor with the character just before the cursor.

751 . RE

753
754
755
756
757
758
759

.sp
.ne 2

.nha
\fBset-mark\fR

.ad

. RS 30n

Set a mark at the position of the cursor.

760 . RE

762
763

764 .

765
766
767
768
769

.sp
.ne 2

na

\ f Bexchange- poi nt - and- mar k\ f R

.ad

. RS 30n

Move the cursor to the last nmark that was set,
cursor used to be.

and nove the mark to where the

770 . RE

772
773

774 .

775
776
777
778
779
780

782
783
784
785

.Sp
.ne 2

na
\fBkill-regionfR
.ad

. RS 30n

Del ete the characters that
cursor.
. RE

lie between the last mark that was set, and the

.sp
.ne 2

. nha

\ f Bcopy-region-as-kilI\fR
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786 . ad

787 . RS 30n

788 Copy the text between the mark and the cursor to the cut buffer, w thout

789 del eting the original text

790 . RE

792 .sp

793 .ne 2

794 . na

795 \fByank\fR

796 . ad

797 . RS 30n

798 Insert the text that was |ast deleted, just before the current position of the
799 cursor.

800 . RE

802 .sp

803 .ne 2

804 .na

805 \ f Bappend-yank\fR

806 . ad

807 . RS 30n

808 Paste the current contents of the cut buffer, after the cursor

809 . RE

811 .sp

812 .ne 2

813 .na

814 \fBup-history\fR

815 . ad

816 . RS 30n

817 Recall the next oldest line that was entered. Note that in \fBvi\fR node you
818 are left in command node

819 .RE

821 .sp

822 .ne 2

823 .na

824 \fBdown- history\fR

825 . ad

826 . RS 30n

827 Recall the next npst recent line that was entered. If no history recall session
828 is currently active, the next line froma previous recall session is recalled
829 Note that in vi node you are left in command node

830 . RE

832 .sp

833 .ne 2

834 .na

835 \ f Bhi st ory-sear ch- backwar d\ f R

836 . ad

837 . RS 30n

838 Recal |l the next oldest line who's prefix matches the string which currently
839 precedes the cursor (in \fBvi\fR command-node the character under the cursor is
840 al so included in the search string). Note that in \fBvi\fR node you are left in
841 conmand node

842 . RE

844 .sp

845 .ne 2

846 .na

847 \fBhistory-search-forward\fR

848 . ad

849 . RS 30n

850 Recall the next newest line who's prefix matches the string which currently
851 precedes the cursor (in \fBvi\fR conmand-node the character under the cursor is
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852

al so included in the search string). Note that in \fBvi\fR node you are left in

853 conmmand node

854 . RE

856 .sp

857 .ne 2

858 .na

859 \fBhi story-re-search-backward\fR

860 . ad

861 . RS 30n

862 Recall the next oldest line who's prefix matches that established by the |ast
863 invocation of either history-search-forward or history-search-backward

864 . RE

866 .sp

867 .ne 2

868 .na

869 \fBhistory-re-search-forward\fR

870 . ad

871 . RS 30n

872 Recal |l the next newest |line who's prefix matches that established by the |ast
873 invocation of either history-search-forward or history-search-backward

874 . RE

876 .sp

877 .ne 2

878 .na

879 \fBconpl ete-word\fR

880 . ad

881 . RS 30n

882 Attenpt to conplete the inconplete word which precedes the cursor. Unless the

883
884
885
886

888
889

890

891
892
893
894
895
896
897
898

900
901

902

903
904
905
906
907
908
909

911
912

913

914
915
916
917

host program has custom zed word conpletion, file nane conpletion is attenpted
In \fBvi\fR conmand node the character under the cursor is also included in
the word being conpleted, and you are left in \fBvi\fR insert nopde

. RE

.sp
.ne 2

na
\ f Bexpand-fil enane\ f R

.a
. RS 30n

Wthin the conmand |ine, expand wild cards, tilde expressions and dollar
expressions in the file nane which i medi ately precedes the cursor. In \fBvi\fR
command node the character under the cursor is also included in the file nane
bei ng expanded, and you are left in \fBvi\fR insert node

. RE

.sp
.ne 2

na
\fBlist-glob\fR
d

. al

. RS 30n

List any file names which match the wild-card, tilde and dollar expressions in
the file nane which i mediately precedes the cursor, then redraw the input |ine
unchanged

. RE

.sp
.ne 2

na
\fBlist-history\fR

.ad

. RS 30n

Di splay the contents of the history list for the current history group. If a
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918
919
920

922
923

924

925
926
927
928
929
930

932
933

934

935
936
937
938
939

941
942
943
944
945
946
947
948

repeat count of \fB> 1\fR is specified, only that many of the nost recent l|ines
are displayed. See the Entering Repeat Counts section.
. RE

.sp
.ne 2

na
\fBread-fromfile\fR

. al
. RS 30n

Tenporarily switch to reading input fromthe file who's nane precedes the
cursor.

.RE

.sp
.ne 2

na
\fBread-init-files\fR

.ad

. RS 30n

Re-read \fBteclarc\fR configuration files.
. RE

.sp

.ne 2

.na

\ f Bbegi nni ng- of - hi story\fR
ad

. RS 30n
Move to the oldest line in the history list. Note that in \fBvi\fR node you are
left in command node.

949 . RE

951
952
953
954
955
956
957
958

.sp
.ne 2

.nha
\ f Bend- of - hi story\fR

.ad

. RS 30n

Move to the newest line in the history list (ie. the current Iine). Note that
in \fBvi\fR nbde this | eaves you in comrand node.

959 . RE

961
962
963
964
965
966
967
968
969

971
972
973
974
975
976
977
978
979
980
981
982

.sp
.ne 2

. na

\ fBdi gi t-argunent\fR
ad

. RS 30n

Enter a repeat count for the next key binding function. For details, see the
Entering Repeat Counts section.

. RE

.sp
.ne 2

.na
\fBnewl i ne\fR

.ad

. RS 30n

Terminate and return the current contents of the line, after appending a

new i ne character. The newine character is nornally "\en', but will be the
first character of the key sequence that invoked the newine action, if this
happens to be a printable character. If the action was invoked by the '\en’
new i ne character or the '\er’ carriage return character, the line is appended
to the history buffer.

983 . RE
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985
986
987
988
989
990
991
992
993
994
995
996

998

999
1000
1001
1002
1003
1004
1005

.sp
.ne 2

.na
\ fBrepeat - hi story\fR
ad

. RS 30n

Return the line that is being edited, then arrange for the next nost recent
entry in the history buffer to be recalled when tecla is next call ed.
Repeatedly invoking this action causes successive historical input lines to be
re-executed. Note that this action is equivalent to the 'Operate’ action in
ksh.

.RE

.sp
.ne 2

.na
\fBring-bell\fR

.ad

. RS 30n

Ring the termnal bell, unless the bell has been silenced via the nobeep
configuration option (see The Tecla Configuration File section).

1006 . RE

1008
1009

1010

1011
1012
1013
1014
1015
1016

1018
1019
1020
1021
1022
1023
1024
1025

1027
1028

1029

1030
1031
1032
1033
1034

1036
1037

1038

1039
1040
1041
1042
1043

1045
1046
1047
1048
1049

.sp
.ne 2

na
\ f Bf or war d- copy- char\ f R

. al
. RS 30n

Copy the next character into the cut buffer (NB. use repeat counts to copy nore
than one).

.RE

.sp
.ne 2

.na
\ f Bbackwar d- copy- char\ f R

.ad

. RS 30n

Copy the previous character into the cut buffer.
. RE

.sp
.ne 2

na
\ f Bf or war d- copy-wor d\ f R

.ad

. RS 30n

Copy the next word into the cut buffer.
. RE

.Sp
.ne 2

na
\ f Bbackwar d- copy-wor d\ f R

.ad

. RS 30n

Copy the previous word into the cut buffer.
. RE

.sp
.ne 2

. na
\ f Bf orwar d- fi nd-char\fR
.ad
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1050
1051
1052

1054
1055

1056

1057
1058
1059
1060

1061

1063
1064
1065
1066
1067
1068
1069
1070
1071

1073
1074

1075

1076
1077
1078
1079
1080

. RS 30n
Move the cursor to the next occurrence of the next character that you type.
.RE

.sp
.ne 2

na
\ f Bbackwar d- fi nd-char\fR

. al
. RS 30n

Move the cursor to the last occurrence of the next character that you type.
RE

.sp
.ne 2

.na
\fBf orward-to-char\fR

.ad

. RS 30n

Move the cursor to the character just before the next occurrence of the next
character that the user types.

. RE

.sp
.ne 2

na
\ f Bbackwar d-t o- char\ f R

.ad

. RS 30n

Move the cursor to the character just after the |ast occurrence before the
cursor of the next character that the user types.

1081 . RE

1083
1084
1085
1086
1087
1088
1089
1090

.sp
.ne 2

.na
\ f Brepeat - find-char\fR
.ad

.RS 30n

Repeat the |ast backward-find-char, forward-find-char, backward-to-char or
f orward-to-char.

1091 . RE

1093
1094
1095
1096
1097
1098
1099
1100

.sp
.ne 2

.na

\fBinvert-refind-char\fR

.ad

. RS 30n

Repeat the |ast backward-find-char, forward-find-char, backward-to-char, or
forward-to-char in the opposite direction.

1101 .RE

1103
1104
1105
1106
1107
1108
1109
1110

.sp
.ne 2

.na
\ f Bdel ete-to-col um\fR

.ad

. RS 30n

Del ete the characters fromthe cursor up to the colum that is specified by the
repeat count.

1111 . RE

1113
1114
1115

.sp
.ne 2
.na
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1116
1117
1118
1119
1120
1121

1123
1124

1125

1126
1127
1128
1129
1130

\ f Bdel et e-t o- par ent hesi s\fR

.ad

. RS 30n

Del ete the characters fromthe cursor up to and including the matching
parent hesis, or next close parenthesis.

. RE

.sp
.ne 2

na

\ fBf orwar d-del ete-find\fR

.ad

. RS 30n

Del ete the characters fromthe cursor up to and including the follow ng
occurrence of the next character typed.

1131 . RE

1133
1134
1135
1136
1137
1138
1139
1140
1141

1143
1144

1145

1146
1147
1148
1149
1150

.sp
.ne 2

.na

\ f Bbackwar d- del ete-find\fR

.ad

. RS 30n

Del ete the characters fromthe cursor up to and including the preceding
occurrence of the next character typed.

. RE

.sp
.ne 2

na

\ f Bf orwar d-del ete-to\fR

.ad

. RS 30n

Del ete the characters fromthe cursor up to, but not including, the follow ng
occurrence of the next character typed.

1151 . RE

1153
1154
1155
1156
1157
1158
1159
1160
1161

1163
1164

1165

1166
1167
1168
1169

.sp
.ne 2

.na

\ f Bbackwar d- del ete-to\ f R

.ad

. RS 30n

Del ete the characters fromthe cursor up to, but not including, the preceding
occurrence of the next character typed.

.RE

.sp
.ne 2

na

\fBdel ete-refind\fR

.ad

. RS 30n

Repeat the last *-delete-find or *-delete-to action.

1170 . RE

1172
1173

1174

1175
1176
1177
1178

.sp
.ne 2

na

\fBdel ete-invert-refind\fR

.ad

. RS 30n

Repeat the last *-delete-find or *-delete-to action, in the opposite direction.

1179 .RE

1181

.sp
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1182
1183
1184
1185
1186
1187
1188

.ne 2

. na

\ f Bcopy-to-col um\fR
ad

_RS 30n
Copy the characters fromthe cursor up to the colum that is specified by the
repeat count, into the cut buffer.

E

1189 . Rl

1191
1192

1193

1194
1195
1196
1197
1198
1199

1201
1202

1203

1204
1205
1206
1207
1208

.sp
.ne 2

na
\ f Bcopy-t o- par ent hesi s\fR
.ad

. RS 30n

Copy the characters fromthe cursor up to and including the matching
parent hesis, or next close parenthesis, into the cut buffer.

. RE

.sp
.ne 2

na
\ f Bf or war d- copy-find\fR

.ad

. RS 30n

Copy the characters fromthe cursor up to and including the follow ng occurrence
of the next character typed, into the cut buffer.

1209 . RE

1211
1212
1213
1214
1215
1216
1217
1218
1219

1221
1222

1223

1224
1225
1226
1227
1228

.sp
.ne 2

.na
\ f Bbackwar d- copy-fi nd\f R

.ad

. RS 30n

Copy the characters fromthe cursor up to and including the preceding occurrence
of the next character typed, into the cut buffer.

.RE

.sp
.ne 2

na
\ f Bf or war d- copy-to\f R

.ad

. RS 30n

Copy the characters fromthe cursor up to, but not including, the follow ng
occurrence of the next character typed, into the cut buffer.

1229 . RE

1231
1232
1233
1234
1235
1236
1237
1238

.sp
.ne 2

.na
\ f Bbackwar d- copy-to\ fR

.ad

. RS 30n

Copy the characters fromthe cursor up to, but not including, the preceding
occurrence of the next character typed, into the cut buffer.

1239 . RE

1241
1242

1243

1244
1245
1246
1247

.sp
.ne 2

na
\ f Bcopy-refind\fR
ad

- RS 30n
Repeat the last *-copy-find or *-copy-to action.
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1248

1250
1251

1252

1253
1254
1255
1256
1257

1259
1260

1261

1262
1263
1264
1265

20
. RE

.sp
.ne 2

na
\ f Bcopy-invert-refind\fR
ad

. RS 30n
Repeat the last *-copy-find or *-copy-to action, in the opposite direction.
. RE

.sp
.ne 2

na
\fBvi - node\ f R

.ad

. RS 30n

Switch to \fBvi\fR node from enacs node.

1266 . RE

1268
1269
1270
1271
1272
1273
1274

.sp
.ne 2

. nha

\ f Bemacs- node\ f R

.a
. RS 30n
Switch to \fBenmacs\fR node from\fBvi\fR node.

1275 . RE

1277
1278
1279
1280
1281
1282
1283

.sp
.ne 2

. na
\fBvi-insert\fR

.ad

. RS 30n

From \fBvi\fR command node, switch to insert node.

1284 . RE

1286
1287

1288

1289
1290
1291
1292

.sp
.ne 2

na
\fBvi-overwite\fR

.ad

. RS 30n

From \fBvi\fR command node, switch to overwite node.

1293 . RE

1295
1296
1297
1298
1299
1300
1301
1302

.sp
.ne 2

. na

\fBvi-insert-at-bol\fR

.ad

. RS 30n

From \fBvi\fR command node, nove the cursor to the start of the line and switch
to insert node.

1303 . RE

1305
1306
1307
1308
1309
1310
1311
1312
1313

.sp
.ne 2

.ha
\ f Bvi - append- at - eol \ fR
.ad

. RS 30n

From \fBvi\fR command node, nove the cursor to the end of the |line and switch
to append node.
. RE
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1315
1316
1317
1318
1319
1320
1321
1322
1323

1325
1326
1327
1328
1329
1330
1331
1332

.sp
.ne 2

.na
\ fBvi - append\ f R
.ad

. RS 30n

From \fBvi\fR command node, nove the cursor one position right, and switch to
i nsert node.

. RE

.sp
.ne 2

. na

\ fBvi -repl ace-char\fR

.ad

. RS 30n

From \fBvi\fR command node, replace the character under the cursor with the
next character entered.

1333 . RE

1335
1336
1337
1338
1339
1340
1341

.sp
.ne 2

. na

\ f Bvi - f orwar d- change- char\f R

.ad

. RS 30n

From \fBvi\fR command node, delete the next character then enter insert node.

1342 .RE

1344
1345
1346
1347
1348
1349
1350

.sp
.ne 2

.na
\ f Bvi - backwar d- change- char\ f R

.ad

. RS 30n

From vi command node, del ete the preceding character then enter insert node.

1351 . RE

1353
1354
1355
1356
1357
1358
1359

.sp
.ne 2

. na

\ f Bvi - f or war d- change- wor d\ f R

.ad

. RS 30n

From \fBvi\fR command node, del ete the next word then enter insert node.

1360 . RE

1362
1363

1364

1365
1366
1367
1368

.sp
.ne 2

na
\ f Bvi - backwar d- change- wor d\ f R

.a
. RS 30n
From vi command node, delete the preceding word then enter insert node.

1369 . RE

1371
1372
1373
1374
1375
1376
1377
1378

.sp
.ne 2

. nha
\ f Bvi - change-rest-of-1ine\fR

.ad

. RS 30n

From \fBvi\fR command node, delete fromthe cursor to the end of the line, then
enter insert node.

1379 . RE
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1381
1382

1383

1384
1385
1386
1387

22
.sp
.ne 2
na
\fBvi -change-line\fR
ad

- RS 30n
From \fBvi\fR command node, delete the current line, then enter insert node.

1388 . RE

1390
1391

1392

1393
1394
1395
1396
1397
1398

1400
1401
1402
1403
1404
1405
1406
1407

.sp
.ne 2

na
\ f Bvi - change-t o-bol \ fR

.ad

. RS 30n

From \fBvi\fR command node, delete all characters between the cursor and the
begi nning of the line, then enter insert node.

. RE

.sp
.ne 2

. ha

\fgvi -change-to-col um\fR

.a
. RS 30n

From \fBvi\fR command node, delete the characters fromthe cursor up to the
colum that is specified by the repeat count, then enter insert node.

1408 . RE

1410
1411

1412

1413
1414
1415
1416
1417
1418

1420
1421
1422
1423
1424
1425
1426
1427
1428
1429

1431
1432
1433
1434
1435
1436
1437
1438

.sp
.ne 2

na
\ f Bvi - change-t o- par ent hesi s\ fR

.ad

. RS 30n

Del ete the characters fromthe cursor up to and including the matching
parenthesis, or next close parenthesis, then enter \fBvi\fR insert node.
. RE

.sp
.ne 2

.na

\ f Bvi - f or war d- change-fi nd\ f R

.a
. RS 30n

From \fBvi\fR command node, delete the characters fromthe cursor up to and
including the follow ng occurrence of the next character typed, then enter
insert node.

. RE

.sp
.ne 2

.na
\ f Bvi - backwar d- change-fi nd\ f R

.ad

. RS 30n

Fromvi conmmand node, delete the characters fromthe cursor up to and including
the preceding occurrence of the next character typed, then enter insert node.

1439 . RE

1441
1442
1443
1444
1445

.sp
.ne 2

.nha
\ f Bvi - f or war d- change-t o\ f R
.ad
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1446
1447
1448
1449

. RS 30n

From \fBvi\fR command node, delete the characters fromthe cursor up to, but
not including, the follow ng occurrence of the next character typed, then enter
insert node.

1450 . RE

1452
1453
1454
1455
1456
1457
1458
1459
1460

.Sp
.ne 2

.na
\ f Bvi - backwar d- change-t o\ f R

.ad

. RS 30n

From \fBvi\fR command node, delete the characters fromthe cursor up to, but
not including, the preceding occurrence of the next character typed, then enter
insert node.

1461 . RE

1463
1464
1465
1466
1467
1468
1469
1470

1472
1473
1474
1475
1476
1477
1478
1479

.sp
.ne 2

.na
\ fBvi -change-refind\fR
ad

. RS 30n
Repeat the last vi-*-change-find or vi-*-change-to action.
. RE

.sp
.ne 2

.na
\fBvi -change-invert-refind\fR

.ad

. RS 30n

Repeat the last vi-*-change-find or vi-*-change-to action, in the opposite
direction.

1480 . RE

1482
1483

1484

1485
1486
1487
1488
1489

1491
1492
1493
1494
1495
1496
1497
1498

1500
1501
1502
1502
1503
1504
1504
1505
1506
1507
1508
1509

.sp
.ne 2

na
\f Bvi -undo\ f R

.ad

. RS 30n

In \fBvi\fR node, undo the |last editing operation.
.RE

.sp
.ne 2

.na
\ fBvi -repeat - change\ f R
ad

- RS 30n
In \fBvi\fR command node, repeat the |ast command that nodified the |ine.
. RE

.SS "Default Key Bindings In \fBenacs\fR Mde"

.LP

The followi ng default key bindings, which can be overridden by the tecla
The follow ng default key bindings, which can be overriden by the tecla
configuration file, are designed to mimc nost of the bindings of the unix
\fBtcsh\fR shell, when it is in \fBemacs\fR editing node.

\fBtcsh shelI\fR shell, when it is in \fBemacs\fR editing node.

.sp

.LP

This is the default editing node of the tecla library.

.sp

.LP
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1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521

Under UNI X the terminal driver sets a nunber of special keys for certain
functions. The tecla library attenpts to use the same key bindings to naintain
consi stency. The key sequences shown for the followi ng 6 bindings are thus just
exanpl es of what they will probably be set to. If you have used the stty
conmand to change these keys, then the default bindings should natch.

.sp

.ne 2

. na
\fB\fB*QfRfR
.ad

. RS 6n
user-interrupt

1522 . RE

1524
1525
1526
1527
1528
1529
1530
1531

1533
1534
1535
1536
1537
1538
1539

.sp
.ne 2

. na
\fBM\elfR
.ad

. RS 6n
abor t

. RE

.sp
.ne 2

.na
\fB\fB*2\fRfR
.ad

.RS 6n

suspend

1540 . RE

1542
1543
1544
1545
1546
1547
1548

.sp
.ne 2

. na
\fB\fBPQfRfR
ad

"RS 6n
start-out pUt

1549 . RE

1551
1552
1553
1554
1555
1556
1557
1558

1560
1561
1562
1563
1564
1565
1566

.sp
.ne 2

. ha
\fB\fB*"S\fRfR
.ad

. RS 6n

st op- out put

. RE

.sp
.ne 2

. na
\fB\fB\WfR fR
.ad

. RS 6n
literal - next

1567 . RE

1569
1570
1571
1572
1573
1574
1575

.sp
.LP

The cursor keys are referred to by name, as follows. This is necessary because
different types of ternminals generate different key sequences when their cursor
keys are pressed.

.sp

.ne 2
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1576 .na 1642 .na
1577 \fBright\fR 1643 \fB\fBPAfR R
1578 . ad 1644 . ad
1579 . RS 9n 1645 . RS 21n
1580 cursor-right 1646 begi nni ng-of -1i ne
1581 . RE 1647 .RE
1583 . sp 1649 .sp
1584 .ne 2 1650 .ne 2
1585 . na 1651 .na
1586 \fBleft\fR 1652 \fB\fB*E\fR fR
1587 . ad 1653 . ad
1588 . RS 9n 1654 . RS 21n
1589 cursor-1left 1655 end-of -1ine
1590 . RE 1656 . RE
1592 .sp 1658 . sp
1593 .ne 2 1659 .ne 2
1594 . na 1660 . na
1595 \fBup\fR 1661 \fB\fBPUWfR fR
1596 . ad 1662 . ad
1597 . RS 9n 1663 . RS 21n
1598 up-history 1664 del ete-1ine
1599 . RE 1665 . RE
1601 . sp 1667 .sp
1602 .ne 2 1668 .ne 2
1603 . na 1669 . na
1604 \fBdown\fR 1670 \fB\fB*K\fR f R
1605 . ad 1671 . ad
1606 . RS 9n 1672 . RS 21n
1607 down- hi story 1673 kill-line
1608 . RE 1674 . RE
1610 . sp 1676 .sp
1611 . LP 1677 .ne 2
1612 The remai ning bi ndings don’t depend on the termnal settings. 1678 .na
1613 .sp 1679 \fB\fBMf\fRfR
1614 .ne 2 1680 . ad
1615 . na 1681 . RS 21n
1616 \fB\fB*RF\fRfR 1682 forward-word
1617 . ad 1683 . RE
1618 . RS 21n
1619 cursor-right 1685 . sp
1620 . RE 1686 .ne 2
1687 .na
1622 .sp 1688 \fB\fBM b\ fR fR
1623 .ne 2 1689 . ad
1624 . na 1690 . RS 21n
1625 \fB\fB"B\fR fR 1691 backwar d- wor d
1626 . ad 1692 . RE
1627 . RS 21n
1628 cursor-left 1694 .sp
1629 . RE 1695 .ne 2
1696 .na
1631 .sp 1697 \fB\fB*"D\fR fR
1632 .ne 2 1698 . ad
1633 . na 1699 . RS 21n
1634 \fB\fBMi\fRfR 1700 del -char-or-1list-or-eof
1635 . ad 1701 . RE
1636 . RS 21n
1637 insert-node 1703 .sp
1638 . RE 1704 .ne 2
1705 .na
1640 . sp 1706 \fB\fBPH\f R f R
1641 .ne 2 1707 . ad
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1708 . RS 21n
1709 backwar d- del et e- char
1710 . RE

1712 .sp

1713 .ne 2

1714 .na

1715 \fB\fB*2\fRfR

1716 .a

1717 . RS 21n

1718 backwar d- del et e- char
1719 .RE

1721 .sp

1722 .ne 2

1723 . na

1724 \fB\fBMd\fR fR
1725 . ad

1726 . RS 21n

1727 forward-del et e-word
1728 . RE

1730 .sp
1731 .ne 2

1732 .na

1733 \fB\fBM "H\fRfR
1734 . ad

1735 . RS 21n

1736 backwar d- del et e- wor d
1737 .RE

1739 .sp
1740 .ne 2

1741 .na

1742 \fB\fBM "\ fR fR
1743 . ad

1744 . RS 21n

1745 backwar d- del et e- wor d
1746 . RE

1748 . sp

1749 .ne 2

1750 . na

1751 \fB\fBMUu\fRfR
1752 .a

1753 . RS 21n

1754 upcase-word
1755 . RE

1757 .sp

1758 .ne 2

1759 .na

1760 \fB\fBMI\fR fR
1761 . ad

1762 . RS 21n

1763 downcase- wor d
1764 .RE

1766 .sp

1767 .ne 2

1768 . na

1769 \fB\fBMc\fRfR
1770 . ad

1771 . RS 21n

1772 capitalize-word
1773 .RE
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1775 .sp
1776 .ne 2

1777 .na

1778 \fB\f BP R fR fR
1779 . ad

1780 . RS 21n

1781 redi spl ay

1782 . RE

1784 .sp
1785 .ne 2

1786 .na

1787 \fB\f B*L\fR fR
1788 . ad

1789 . RS 21n

1790 cl ear-screen
1791 . RE

1793 .sp

1794 .ne 2

1795 .na

1796 \fB\fB*T\fR fR
1797 . ad

1798 . RS 21n

1799 transpose-chars
1800 . RE

1802 . sp

1803 .ne 2

1804 .na

1805 \fB\fBr@fR fR
1806 . ad

1807 . RS 21n

1808 set - mark

1809 . RE

1811 .sp

1812 .ne 2

1813 . na

1814 \fB\f B*X*"X\f R f R

1815 . ad

1816 . RS 21n

1817 exchange- poi nt - and- mar k
1818 . RE

1820 . sp

1821 .ne 2

1822 .na

1823 \fB\f BAWfR fR
1824 . ad

1825 . RS 21n

1826 kill-region
1827 .RE

1829 .sp

1830 .ne 2

1831 .na

1832 \fB\fBMW fR fR
1833 . ad

1834 . RS 21n

1835 copy-region-as-kil
1836 . RE

1838 . sp
1839 .ne 2

28
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1840
1841
1842
1843
1844
1845

1847
1848
1849
1850
1851
1852
1853
1854

1856
1857
1858
1859
1860
1861
1862

. ha
\fFBRfB\WfR fR
.ad

. RS 21n

yank
. RE

.sp
.ne 2

.na
\fB\fB"P\fR fR
.ad

. RS 21n

up- hi story

.RE

.sp

.ne 2

.na
\fB\fB*"N\fR fR

. al
. RS 21n
down- hi story

1863 . RE

1865
1866
1867
1868
1869
1870
1871
1872

1874
1875
1876
1877
1878
1879
1880
1881

1883
1884
1885
1886
1887
1888
1889

.sp
.ne 2

.na
\fB\fBMp\fRfR
ad

_RS 21n
hi st ory- sear ch- backwar d
.RE

.sp
.ne 2

.na
\fB\fBMn\fRfR

.ad

. RS 21n

hi st ory-sear ch-forward
.RE

.sp
.ne 2

.na
\fB\fBMAFfR TR
.ad

. RS 21n
conpl et e-word

1890 . RE

1892
1893
1894
1895
1896
1897
1898

.Sp
.ne 2

.na
\fB\fBAX*\fR R
.ad

. RS 21n
expand-fil enanme

1899 . RE

1901
1902
1903
1904
1905

.sp
.ne 2

. na
\fFB\fBAX"R\fR fR
.ad

29

new usr/src/ man/ man5/tecl a. 5

1906
1907

. RS 21n
read-fromfile

1908 . RE

1910
1911
1912
1913
1914
1915
1916

.sp
.ne 2

. ha
\fB\fB*X*"RfRfR

.a
. RS 21n
read-init-files

1917 . RE

1919
1920
1921
1922
1923
1924
1925
1926

1928
1929
1930
1931
1932
1933
1934
1935

1937
1938
1939
1940
1941
1942
1943
1944

1946
1947
1948
1949
1950
1951
1952

.sp
.ne 2

.na
\fB\fB*"Xg\fRfR
ad

_RS 21n
list-glob
.RE

.sp
.ne 2

.na
\fB\fB*Xh\ fRfR
.ad

. RS 21n
l'ist-history
.RE

. Sp
.ne 2

.na
\fB\fBM<\fRfR

.ad

. RS 21n

begi nni ng- of - hi story
. RE

.sp
.ne 2
. na
\fB\fBM>\fR fR

. al
.RS 21n
end- of - hi story

1953 . RE

1955
1956
1957
1958
1959
1960
1961
1962

1964
1965
1966
1967
1968
1969
1970

.sp
.ne 2

. nha
\fB\fBlen\fR fR
.ad

.RS 21n

new i ne

. RE

.sp
.ne 2

. ha
\fB\fBler\fRfR
.ad

. RS 21n

new i ne

1971 . RE
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2038 .ne 2
1973 .sp 2039 .na
1974 ne 2 2040 \fBMe\fR
1975 2041 . ad
1976\fB\fBMo\fR\fR 2042 . RS 8n
1977 . ad 2043 abort
1978 . RS 21n 2044 . RE
1979 repeat hi story
1980 2046 .sp
2047 .ne 2
1982 . sp 2048 . na
1983 ne 2 2049 \fB\fB*"Z\fR fR
1984 2050 . al
1985\fB\fBM"\AfR\fR 2051 . RS 8n
1986 . ad 2052 suspend
1987 . RS 21n 2053 . RE
1988 \f Bvi \ f R- node
1989 2055 .sp
2056 .ne 2
1991 .sp 2057 .na
1992 ne2 2058 \fB\fBPQfRfR
1993 2059 . ad
1994 \fB\fBMO M1, ... MAfRfR 2060 . RS 8n
1995 . ad 2061 start-out put
1996 . RS 21n 2062 . RE
1997 digit-argunent (see bel ow)
1998 . RE 2064 .sp
2065 .ne 2
2000 .sp 2066 . na
2001 . LP 2067 \fB\fB"S\fRfR
2002 Note that \fBM\fRis what the TAB key generates, and that \fB*"@fR can be 2068 . ad
2003 generated not only by pressing the CONTROL key and t he @ key simultaneously, 2069 . RS 8n
2004 but al so by pressing the CONTROL key and the space bar at the same tine. 2070 st op-out put
2005 . SS "Default Key Bindings in \fBvi\fR Mde' 2071 . RE
2006 . LP
2007 The fol I owi ng default key bindings are designed to mimc the \fBvi\fR style of 2073 .sp
2008 editing as closely as possible. This neans that very few editing functions are 2074 .ne 2
2009 provided in the initial character input node, editing functions instead being 2075 .na
2010 provided by the \fBvi\fR conmand node. The \fBvi\fR command node is entered 2076 \fB\fB*"WfR fR
2011 whenever the ESCAPE character is pressed, or whenever a key sequence that 2077 . ad
2012 starts with a meta character is entered. In addition to mimcing \fBvi\fR 2078 . RS 8n
2013 \fBlibtecla\fR provides bindings for tab conpletion, wld-card expansion of 2079 literal - next
2014 file nanmes, and historical line recall. 2080 . RE
2015 .sp
2016 .LP 2082 .sp
2017 To learn howto tell the tecla library to use \fBvi\fR npbde instead of the 2083 .ne 2
2018 default \fBenacs\fR editing node, see the earlier section entitled The Tecla 2084 . na
2019 Configuration File. 2085 \fB\fBMA"CQ fR fR
2020 .sp 2086 . al
2021 . LP 2087 . RS 8n
2022 Under UNI X the terminal driver sets a number of special keys for certain 2088 user-interrupt
2023 functions. The tecla library attenpts to use the same key bindings to naintain 2089 . RE
2024 consi stency, binding themboth in input node and in command node. The key
2025 sequences shown for the follow ng 6 bindings are thus just exanples of what 2091 .sp
2026 they will probably be set to. If you have used the \fBstty\fR conmand to change 2092 .ne 2
2027 these keys, then the default bindings should match. 2093 .na
2028 .sp 2094 \fBM M elfR
2029 .ne 2 2095 . ad
2030 .na 2096 . RS 8n
2031 \fB\fBPQfRfR 2097 abort
2032 . ad 2098 . RE
2033 . RS 8n
2034 user-interrupt 2100 .sp
2035 . RE 2101 .ne 2
2102 .na
2037 .sp 2103 \fB\fBM"Z\fR fR
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2104
2105
2106

.ad
.RS 8n
suspend

2107 . RE

2109
2110
2111
2112
2113
2114
2115

.sp
.ne 2

.na
\fB\fBM "QfRfR
.ad

.RS 8n
start-out put

2116 .RE

2118
2119
2120
2121
2122
2123
2124
2125

2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149

.sp
.ne 2

. na
\fB\fBMA"S\fR fR
.ad

. RS 8n

st op- out put

. RE

.sp

.LP

Not e that above, nost of the bindings are defined tw ce, once as a raw control
code like \fB*Q\fR and then a second tinme as a META character like \fBM"QfR
The former is the binding for \fBvi\fR input node, whereas the latter is the
bi nding for \fBvi\fR command npde. Once in command node all key sequences that
the user types that they don’t explicitly start with an ESCAPE or a META key,
have their first key secretly converted to a META character before the key
sequence is | ooked up in the key binding table. Thus, once in command node,
when you type the letter i, for exanple, the tecla library actually |ooks up
the binding for \fBMi\fR

.sp

.LP

The cursor keys are referred to by name, as follows. This is necessary because
different types of terminals generate different key sequences when their cursor
keys are pressed.

.sp

.ne 2

.na
\fB\fBright\fRfR
ad

RS 9n
cursor-right

2150 . RE

2152
2153
2154
2155
2156
2157
2158

.sp
.ne 2

. ha
\fB\fBleft\fRfR

. al
. RS 9n
cursor-left

2159 . RE

2161
2162
2163
2164
2165
2166
2167
2168

.sp
.ne 2

. na
\fB\fBup\fR fR
.ad

. RS 9n

up- hi story
.RE
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2170
2171
2172
2173
2174
2175
2176
2177

2179
2180
2181
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195

2197
2198
2199
2200
2201
2202
2203
2204

2206
2207
2208
2209
2210
2211
2212

.sp
.ne 2

. na
\fg\deown\fR\fR

. al
.RS 9n

down- hi story
.RE

.sp
.LP
The cursor keys nornmal |y generate a key sequence that start with an ESCAPE

character, so beware that using the arrow keys will put you into cormand node
(if you aren’t already in command node).

.sp

LP

The fol I ow ng are the termnal -i ndependent key bindings for \fBvi\fR input
node.

.sp
.ne 2

. na
\fB\fB*D\fRfR
.ad

. RS 8n

l'i st-or-eof

. RE

.sp
.ne 2

.na
\fB\fBP"GfRfR
.ad

. RS 8n
l'ist-glob

. RE

.sp
.ne 2
. na
\fB\fB*H\f R fR

.a
.RS 8n
backwar d- del et e- char

2213 . RE

2215
2216
2217
2218
2219
2220
2221
2222

2224
2225
2226
2227
2228
2229
2230

.sp
.ne 2

.ha
\fB\fB"\fRfR
.ad

.RS 8n

conpl et e-word
.RE

.sp
.ne 2

. na
\fB\fBler\fRfR
.ad

. RS 8n

new i ne

2231 . RE

2233
2234
2235

.sp
.ne 2
.na
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2236 \fB\fBlen\fRfR
2237 . ad

2238 . RS 8n

2239 new i ne

2240 . RE

2242 .sp

2243 .ne 2

2244 . na

2245 \fB\fB*L\fR fR
2246 . ad

2247 .RS 8n

2248 cl ear-screen
2249 . RE

2251 .sp

2252 .ne 2

2253 .na

2254 \fB\fBP"N\fR f R
2255 . ad

2256 . RS 8n

2257 down- hi story
2258 . RE

2260 .sp

2261 .ne 2

2262 .na

2263 \fB\fB*"P\fR fR
2264 . al

2265 . RS 8n

2266 up-history
2267 .RE

2269 .sp

2270 .ne 2

2271 .na

2272 \fB\fB*RfR fR
2273 . ad

2274 . RS 8n

2275 redispl ay

2276 .RE

2278 .sp

2279 .ne 2

2280 .na

2281 \fB\fB*UW\fR fR
2282 . ad

2283 . RS 8n

2284 backward-kill-Iine
2285 . RE

2287 .sp

2288 .ne 2

2289 .na

2290 \fB\fB*WfR fR

2291 . ad

2292 . RS 8n

2293 backwar d- del et e-word
2294 . RE

2296 .sp

2297 .ne 2

2298 .na

2299 \fB\fB*"X*\fR fR
2300 . ad

2301 . RS 8n
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2302
2303

2305
2306
2307
2308
2309
2310
2311

36

expand-fil enanme
. RE

.sp
.ne 2

. na
\fFB\fBAX"R\fR fR
.ad

.RS 8n
read-fromfile

2312 . RE

2314
2315
2316
2317
2318
2319
2320

.sp
.ne 2

. ha
\fB\fBAX*"RfRfR

.a
. RS 8n
read-init-files

2321 . RE

2323
2324
2325
2326
2327
2328
2329

.sp
.ne 2

. na
\fB\fB*?\fRfR

.ad

. RS 8n

backwar d- del et e- char

2330 . RE

2332
2333
2334
2335
2336
2337
2338
2339
2340
2341
2342
2343
2344
2345
2346
2347
2348
2349
2350

2352
2353
2354
2355
2356
2357
2358
2359

2361
2362
2363
2364
2365
2366
2367

.sp
.LP

The followi ng are the key bindings that are defined in \fBvi\fR command node,
this being specified by themall starting with a META character. As nentioned
above, once In command node the initial meta character is optional. For

exanpl e, you might enter command node by typi ng ESCAPE, and then press 'H
twice to nove the cursor two positions to the left. Both 'H characters get
quietly converted to \fBMh\fR before being conpared to the key binding table,
the first one because ESCAPE foll owed by a character is always converted to the
equi val ent META character, and the second because command node was al ready
active.

.sp

.ne 2

.na
\ f BM <space>\fR
ad

_RS 21n
cursor-right (META-space)
.RE

.sp
.ne 2

. na
\fB\fBM$\fR fR
.ad

. RS 21n

end-of -line

. RE

.sp
.ne 2

.na
\fB\fBM*\fR R
.ad

. RS 21n
expand-fil ename
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2368

2370
2371
2372
2373
2374
2375
2376
2377

2379
2380
2381
2382
2383
2384
2385
2386

2388
2389
2390
2391
2392
2393
2394
2395

2397
2398
2399
2400
2401
2402
2403

. RE

.sp
.ne 2

.na
\fB\fBM+\fRfR
.ad

. RS 21n

down- hi story

. RE

.sp
.ne 2

.nha
\fB\fBM-\fRfR
.ad

.RS 21n

up- hi story

.RE

.sp
.ne 2

.na
\fB\fBM<\fRfR

. al
. RS 21n

begi nni ng- of - hi story
.RE

.sp
.ne 2

.na
\fB\fBM>\fRfR
.ad

.RS 21n
end- of - hi story

2404 . RE

2406
2407
2408
2409
2410
2411
2412
2413

2415
2416
2417
2418
2419
2420
2421

.sp
.ne 2

. na
\fB\fBMMNfR R
.ad

.RS 21n

begi nni ng- of - 1i ne
.RE

.sp
.ne 2

.na
\fB\fBM\fRfR
.ad

. RS 21n

repeat - fi nd- char

2422 . RE

2424
2425
2426
2427
2428
2429
2430

.Sp
.ne 2

. na
\fB\fBM,\fRfR
.ad

.RS 21n

i nvert-refind-char

2431 . RE

2433

.sp
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2434
2435
2436
2437
2438
2439
2440

2442
2443
2444
2445
2446
2447
2448

.ne 2

.nha
\fB\fBM |[\fRfR
.ad

.RS 21n

got o- col um

.RE

.sp
.ne 2
. ha
\fB\fBM~\fR fR

. al
. RS 21n
change- case

2449 . RE

2451
2452
2453
2454
2455
2456
2457
2458

2460
2461
2462
2463
2464
2465
2466
2467

2469
2470
2471
2472
2473
2474
2475

.sp
.ne 2

.na
\fB\fBM.\fRfR
.ad

. RS 21n

Vi - repeat - change
.RE

.sp
.ne 2

. na
\fB\fBMWfR R
. ad

. RS 21n
find-parenthesis
.RE

. Sp
.ne 2

.na
\fB\fBMa\fRfR
.ad

. RS 21n

vi - append

2476 . RE

2478
2479
2480
2481
2482
2483
2484

.sp
.ne 2

. ha
\fB\fBMAfRfR

.a
.RS 21n
vi - append- at - eol

2485 . RE

2487
2488
2489
2490
2491
2492
2493
2494

2496
2497
2498
2499

.sp
.ne 2

. na
\fB\fBMb\fR fR
.ad

.RS 21n

backwar d- wor d

. RE

.Sp
.ne 2

. ha
\fB\fBMB\fR fR
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2500
2501
2502

.ad
. RS 21n
backwar d- wor d

2503 . RE

2505
2506
2507
2508
2509
2510
2511

.sp
.ne 2

.na

\fB\fBMCOQfRfR

.ad

. RS 21n

vi - change-rest-of-line

2512 . RE

2514
2515
2516
2517
2518
2519
2520

.sp
.ne 2

.na
\fB\fBMcbh\fRfR

.ad

. RS 21n

vi - backwar d- change- wor d

2521 . RE

2523
2524
2525
2526
2527
2528
2529

.sp
.ne 2

.na
\fB\fBMcB\fR fR

.ad

.RS 21n

vi - backwar d- change- wor d

2530 . RE

2532
2533
2534
2535
2536
2537
2538

.sp
.ne 2

.na
\fB\fBMcc\fRfR

. al
.RS 21n
vi - change-1ine

2539 . RE

2541
2542
2543
2544
2545
2546
2547

.sp
.ne 2

.na
\fB\fBMce\fR fR

.ad

. RS 21n

vi - f or war d- change- wor d

2548 . RE

2550
2551
2552
2553
2554
2555
2556

.sp
.ne 2

. na

\fB\fBMcE\fR fR

.ad

.RS 21n

vi - f or war d- change- wor d

2557 . RE

2559
2560
2561
2562
2563
2564
2565

.sp
.ne 2

. na
\fB\fBMcW fR fR

.ad

.RS 21n

vi - f or war d- change- wor d
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2566

2568
2569
2570
2571
2572
2573
2574

. RE

.sp
.ne 2

.na
\fB\fBMCcWTfRfR

.ad

.RS 21n

vi - f or war d- change- wor d

2575 . RE

2577
2578
2579
2580
2581
2582
2583

.sp
.ne 2

.nha
\fB\fBMcRfRfR

.ad

.RS 21n

Vi - backwar d- change-fi nd

2584 . RE

2586
2587
2588
2589
2590
2591
2592

.sp
.ne 2

. ha
\fB\fBMcf\fRfR

. al
. RS 21n
vi - f or war d- change-fi nd

2593 . RE

2595
2596
2597
2598
2599
2600
2601

.sp
.ne 2

.na
\fB\fBMcT\fR fR

.ad

. RS 21n

vi - backwar d- change-to

2602 . RE

2604
2605
2606
2607
2608
2609
2610

.sp
.ne 2

. na
\fB\fBM ct\fRfR
.ad

.RS 21n

vi - f or war d- change-t o

2611 . RE

2613
2614
2615
2616
2617
2618
2619

.sp
.ne 2

. na
\fB\fBMc;\fRfR
. ad

.RS 21n

vi - change-refind

2620 . RE

2622
2623
2624
2625
2626
2627
2628

.sp
.ne 2

.na
\fB\fBMc,\fRfR

.ad

. RS 21n

vi - change-invert-refind

2629 . RE

2631

.sp
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2632 .ne 2 2698 . ad
2633 . na 2699 . RS 21n
2634 \fB\fBM ch\fR fR 2700 vi -change-rest-of-line
2635 . ad 2701 . RE
2636 . RS 21n
2637 vi - backwar d- change- char 2703 .sp
2638 . RE 2704 .ne 2
2705 . na
2640 .sp 2706 \fB\fBMc|\fRfR
2641 .ne 2 2707 . ad
2642 .na 2708 . RS 21n
2643 \fB\fBMc*"H\fR fR 2709 vi - change-to-col um
2644 . al 2710 . RE
2645 . RS 21n
2646 vi - backwar d- change- char 2712 .sp
2647 . RE 2713 .ne 2
2714 .na
2649 .sp 2715 \fB\fBMcW fR fR
2650 .ne 2 2716 . ad
2651 . na 2717 . RS 21n
2652 \fB\fBM c"?\fRfR 2718 vi - change-to- parent hesi s
2653 . ad 2719 .RE
2654 . RS 21n
2655 vi - backwar d- change- char 2721 .sp
2656 . RE 2722 .ne 2
2723 .na
2658 . sp 2724 \fB\fBMdh\f R fR
2659 .ne 2 2725 . ad
2660 .na 2726 . RS 21n
2661 \fB\fBMcl\fRfR 2727 backwar d- del et e- char
2662 . ad 2728 . RE
2663 . RS 21n
2664 vi - f orwar d- change- char 2730 .sp
2665 . RE 2731 .ne 2
2732 .na
2667 .sp 2733 \fB\fBMd*"H\fR fR
2668 .ne 2 2734 . a
2669 .na 2735 . RS 21n
2670 \f BM c<space>\fR 2736 backwar d- del et e- char
2671 . ad 2737 .RE
2672 . RS 21n
2673 vi - forwar d- change- char ( META- c- space) 2739 .sp
2674 . RE 2740 .ne 2
2741 .na
2676 .sp 2742 \fB\fBMd*?\fR fR
2677 .ne 2 2743 . ad
2678 .na 2744 . RS 21n
2679 \fB\fBMcM\fR fR 2745 backwar d- del et e- char
2680 . a 2746 . RE
2681 . RS 21n
2682 vi - change-t o- bol 2748 .sp
2683 . RE 2749 .ne 2
2750 . na
2685 .sp 2751 \fB\fBMdI\fRfR
2686 .ne 2 2752 . ad
2687 .na 2753 . RS 21n
2688 \fB\fBMcO\fR fR 2754 forward-del ete-char
2689 . ad 2755 . RE
2690 . RS 21n
2691 vi - change-t o- bol 2757 .sp
2692 . RE 2758 .ne 2
2759 .na
2694 .sp 2760 \fBM d<space>\fR
2695 .ne 2 2761 . ad
2696 . na 2762 . RS 21n
2697 \fB\fBMc$\fR fR 2763 forward-del et e-char (META-d-space)
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2764 . RE

2766 .sp

2767 .ne 2

2768 .na

2769 \fB\fBMdd\fR fR
2770 . ad

2771 . RS 21n

2772 del ete-line

2773 . RE

2775 .sp

2776 .ne 2

2777 .na

2778 \fB\fBM db\fR fR
2779 . ad

2780 . RS 21n

2781 backwar d- del et e-word
2782 .RE

2784 .sp

2785 .ne 2

2786 .na

2787 \fB\fBMdB\fR fR
2788 . al

2789 . RS 21n

2790 backwar d- del et e-word
2791 . RE

2793 .sp

2794 .ne 2

2795 .na

2796 \fB\fBMde\fR fR
2797 . ad

2798 . RS 21n

2799 forward-del ete-word
2800 . RE

2802 .sp

2803 .ne 2

2804 .na

2805 \fB\fBM dE\fR fR
2806 . ad

2807 . RS 21n

2808 f orward- del et e-word
2809 . RE

2811 .sp
2812 .ne 2

2813 .na

2814 \fB\fBM dwm fR fR
2815 . ad

2816 . RS 21n

2817 forward-del ete-word
2818 . RE

2820 .sp
2821 .ne 2

2822 .na

2823 \fB\fBM dWfR fR
2824 . ad

2825 . RS 21n

2826 forward-del ete-word
2827 .RE

2829 .sp
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2830 .ne 2

2831 .na

2832 \fB\fBMdR\fR fR
2833 . ad

2834 . RS 21n

2835 backwar d-del ete-find
2836 . RE

2838 .sp

2839 .ne 2

2840 .na

2841 \fB\fBMdf\fR fR
2842 . al

2843 . RS 21n

2844 forward-del ete-find
2845 . RE

2847 .sp

2848 .ne 2

2849 .na

2850 \fB\fBMdT\fR fR
2851 . ad

2852 . RS 21n

2853 backwar d-del ete-to
2854 . RE

2856 .sp

2857 .ne 2

2858 . na

2859 \fB\fBM dt\fR fR
2860 . ad

2861 . RS 21n

2862 forward-delete-to
2863 . RE

2865 .sp
2866 .ne 2

2867 .na

2868 \fB\fBMd;\fRfR
2869 . ad

2870 . RS 21n

2871 del ete-refind
2872 . RE

2874 .sp

2875 .ne 2

2876 .na

2877 \fB\fBMd,\fRfR
2878 . a

2879 . RS 21n

2880 del ete-invert-refind
2881 . RE

2883 .sp

2884 .ne 2

2885 . na

2886 \fB\fBMd"\fR fR
2887 . ad

2888 . RS 21n

2889 backward-kill-Iine
2890 . RE

2892 .sp

2893 .ne 2

2894 .na

2895 \fB\fBM dO\fR fR

44
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2896 . ad 2962 . RE
2897 . RS 21n
2898 backward-kill-line 2964 .sp
2899 . RE 2965 .ne 2
2966 .na
2901 .sp 2967 \fB\fBM F\fRfR
2902 .ne 2 2968 . ad
2903 .na 2969 . RS 21n
2904 \fB\fBMd$\fR fR 2970 backwar d- fi nd- char
2905 . ad 2971 . RE
2906 . RS 21n
2907 kill-line 2973 .sp
2908 . RE 2974 .ne 2
2975 .na
2910 .sp 2976 \fB\fBM-\fRfR
2911 .ne 2 2977 . ad
2912 .na 2978 . RS 21n
2913 \fB\fBMD\IfRfR 2979 up-history
2914 . ad 2980 . RE
2915 . RS 21n
2916 kill-line 2982 .sp
2917 .RE 2983 .ne 2
2984 .na
2919 .sp 2985 \fB\fBMh\fR fR
2920 .ne 2 2986 . al
2921 .na 2987 . RS 21n
2922 \fB\fBMd|\fRfR 2988 cursor-|eft
2923 . ad 2989 . RE
2924 . RS 21n
2925 del et e-to-col um 2991 .sp
2926 . RE 2992 .ne 2
2993 . na
2928 .sp 2994 \fB\fBMHfR fR
2929 .ne 2 2995 . ad
2930 .na 2996 . RS 21n
2931 \fB\fBMdnfR fR 2997 begi nni ng- of - hi story
2932 . a 2998 . RE
2933 . RS 21n
2934 del ete-to-parenthesis 3000 .sp
2935 . RE 3001 .ne 2
3002 .na
2937 .sp 3003 \fB\fBMi\fRfR
2938 .ne 2 3004 . ad
2939 .na 3005 . RS 21n
2940 \fB\fBMe\fRfR 3006 vi-insert
2941 . ad 3007 . RE
2942 . RS 21n
2943 forward-word 3009 .sp
2944 | RE 3010 .ne 2
3011 .na
2946 .sp 3012 \fB\fBMI\fR R
2947 .ne 2 3013 . ad
2948 .na 3014 . RS 21n
2949 \fB\fBME\fRfR 3015 vi -insert-at - bol
2950 . ad 3016 . RE
2951 . RS 21n
2952 forward-word 3018 .sp
2953 . RE 3019 .ne 2
3020 .na
2955 .sp 3021 \fB\fBMj\fRfR
2956 .ne 2 3022 . ad
2957 .na 3023 . RS 21n
2958 \fB\fBM f\fRfR 3024 down- hi story
2959 . ad 3025 . RE

2960 . RS 21n
2961 forward-find-char 3027 .sp
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3028
3029
3030
3031
3032
3033

.ne 2

.na
\fB\fBMJI\fR fR

.ad

.RS 21n

hi st ory-search-forward

3034 .RE

3036
3037
3038
3039
3040
3041
3042
3043

3045
3046
3047
3048
3049
3050
3051

.sp
.ne 2

. ha
\fB\fBMK\fR fR

. al
.RS 21n
up- hi story
.RE

.sp
.ne 2

.na
\fB\fBMK\fRfR

.ad

. RS 21n

hi st ory- sear ch- backwar d

3052 . RE

3054
3055
3056
3057
3058
3059
3060
3061

3063
3064
3065
3066
3067
3068
3069

.sp
.ne 2

.na
\fB\fBMIVfR R
.ad

.RS 21n
cursor-right
.RE

.sp
.ne 2

.na
\fB\fBML\fRfR
.ad

. RS 21n
end-of - hi story

3070 . RE

3072
3073
3074
3075
3076
3077
3078

.sp
.ne 2

. ha
\fB\fBMn\fRfR

.a
. RS 21n
hi st ory-re-search-forward

3079 . RE

3081
3082
3083
3084
3085
3086
3087
3088

3090
3091
3092
3093

.sp
.ne 2

.nha
\fB\fBMNfR fR

.ad

.RS 21n

hi st ory-re-search-backward
.RE

.sp
.ne 2

. ha
\fB\fBMp\fRfR
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3094
3095
3096
3097

3099
3100
3101
3102
3103
3104
3105
3106

3108
3109
3110
3111
3112
3113
3114
3115

3117
3118
3119
3120
3121
3122
3123

.ad

.RS 21n
append- yank
.RE

.sp
.ne 2

. na
\fB\fBMP\fR R
.ad

.RS 21n

yank

.RE

.sp
.ne 2

.na
\fB\fBMr\fRfR
.ad

. RS 21n

vi -repl ace- char
. RE

.sp
.ne 2

.na
\fB\fBMRfR fR
.ad

.RS 21n
vi-overwite

3124 . RE

3126
3127
3128
3129
3130
3131
3132

.sp
.ne 2

. ha
\fB\fBMs\fR fR

. al
.RS 21n
vi - f or war d- change- char

3133 . RE

3135
3136
3137
3138
3139
3140
3141

.sp
.ne 2

.na
\fB\fBMS\fR fR
.ad

. RS 21n

vi - change-1i ne

3142 . RE

3144
3145
3146
3147
3148
3149
3150
3151

3153
3154
3155
3156
3157
3158
3159

.sp
.ne 2

. na
\fB\fBMt\fRfR
.ad

. RS 21n

f orwar d-to-char
. RE

.sp
.ne 2

. na
\fB\fBMT\fR fR
.ad

. RS 21n

backwar d-t o- char

48
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3160

3162
3163
3164
3165
3166
3167
3168
3169

3171
3172
3173
3174
3175
3176
3177

. RE

.sp
.ne 2

. na
\fB\fBMUu\fRfR
.ad

.RS 21n

vi - undo

.RE

.sp
.ne 2

. na
\fB\fBMW fR fR
.ad

.RS 21n

f orward-to-word

3178 . RE

3180
3181
3182
3183
3184
3185
3186

.sp
.ne 2

. ha
\fB\fBMWfR fR

.a
. RS 21n
f orward-to-word

3187 . RE

3189
3190
3191
3192
3193
3194
3195
3196

3198
3199
3200
3201
3202
3203
3204
3205

3207
3208
3209
3210
3211
3212
3213

.sp
.ne 2

.na
\fB\fBMX\fRfR
ad

.RS 21n
f or war d- del et e- char
. RE

.sp
.ne 2

.na
\fB\fBM X\ fRfR
.ad

. RS 21n

backwar d- del et e- char
. RE

.sp

.ne 2

. na
\fB\fBMyh\fR fR

ad

_RS 21n
backwar d- copy- char

3214 . RE

3216
3217
3218
3219
3220
3221
3222

.sp
.ne 2

.na
\fB\fBMy*"H\fR fR
ad

RS 21n
backwar d- copy- char

3223 . RE

3225

.sp
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3226 .
3227

. ha
3228 \fB\fBMy*"\fRfR

3229 .
3230 .

3231 backwar d- copy- char

ne 2

ad
RS 21n

3232 . RE

3234 .
3235 .
3236 .
3237 \
3238 .
3239 .

3240 forward-copy-char

sp
ne 2

na
fB\fBMylI\fRfR
ad

RS 21n

3241 . RE

3243 .
3244 .
3245 .
3246 \
3247 .
3248 .

3249 forward-copy-char

sp
ne 2

na
f BM y<space>\f R
ad

RS 21n

3250 . RE

3252 .
3253 .
3254 .
3255 \
3256 .
3257 .

3258 forward- copy-word
.RE

3259

3261 .
3262 .
3263 .
3264 \
3265 .
3266 .

3267 forward-copy-word

sp
ne 2

na
fB\fBMye\fRfR

ad
RS 21n

sp
ne 2

na
fB\fBMYE\fR fR
ad

RS 21n

3268 . RE

3270 .
3271 .
3272 .
3273\
3274 .
3275 .

3276 forward-copy-word

sp
ne 2

na
fB\fBMywfR fR
ad

RS 21n

3277 .RE

3279 .
3280 .
3281 .
3282\
3283 .
3284 .

3285 forward-copy-word
.RE

3286

3288 .
3289 .
3290 .
3291 \

sp
ne 2

na
fB\fBMyWfR fR

ad
RS 21n

sp
ne 2

na
fB\fBMyb\fR fR

( META-y- space)
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3292
3293
3294

.ad
. RS 21n
backwar d- copy- wor d

3295 . RE

3297
3298
3299
3300
3301
3302
3303

.sp
.ne 2

.na
\fB\fBMYB\fRfR
ad

.RS 21n
backwar d- copy- wor d

3304 . RE

3306
3307
3308
3309
3310
3311
3312
3313

3315
3316
3317
3318
3319
3320
3321
3322

3324
3325
3326
3327
3328
3329
3330

.Sp
.ne 2

.na
\fB\fBMyYyf\fRfR
ad

RS 21n
f orwar d- copy-find
. RE

.sp

.ne 2

.nha

\fB\fBMYyR\ fRfR

.ad

.RS 21n

backwar d- copy-fi nd

. RE

.sp

.ne 2

.nha

\fB\fBMyt\fRfR
d

. al
.RS 21n
f or war d- copy-to

3331 . RE

3333
3334
3335
3336
3337
3338
3339
3340

3342
3343
3344
3345
3346
3347
3348
3349

3351
3352
3353
3354
3355
3356
3357

.sp
.ne 2

. na
\fB\fBMYyT\fR fR
ad

_RS 21n
backwar d- copy-to
.RE

.sp
.ne 2

. na
\fB\fBMy;\fRfR
.ad

.RS 21n
copy-refind

. RE

.sp
.ne 2

.na

\fB\fBMy, \fRfR
ad

RS 21n
copy-invert-refind
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3358

3360
3361
3362
3363
3364
3365
3366
3367

3369
3370
3371
3372
3373
3374
3375
3376

3378
3379
3380
3381
3382
3383
3384
3385

3387
3388
3389
3390
3391
3392
3393
3394

3396
3397
3398
3399
3400
3401
3402
3403

3405
3406
3407
3408
3409
3410
3411
3412

3414
3415
3416
3417
3418
3419
3420
3421

3423

. RE

.sp
.ne 2

.na
\fB\fBMy"\fRfR
.ad

. RS 21n

copy-t o- bol

. RE

.sp
.ne 2

. na
\fB\fBMYyO\fR fR
ad

_RS 21n
copy-to-bol
. RE

.sp
.ne 2

. nha

\fB\fBMy$S\fR fR
d

. al
.RS 21n
copy-rest-of-line
.RE

.sp
.ne 2

. na
\fB\fBMyy\fR fR
.ad

. RS 21n
copy-1line

. RE

.sp

.ne 2

. na
\fB\fBMY\fR fR
.ad

. RS 21n
copy-line

.RE

.sp

.ne 2

.na
\fB\fBMyY|\fRfR
.ad

. RS 21n
copy-to-col um
.RE

.sp

.ne 2

.na
\fB\fBMy®nfRfR
.ad

. RS 21n

copy-t o- parent hesi s
. RE

.sp
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3424
3425
3426
3427
3428
3429

.ne 2

. na
\fB\fBMA"E\fR fR
.ad

.RS 21n

emacs- node

3430 . RE

3432
3433
3434
3435
3436
3437
3438

.sp
.ne 2

. ha
\fB\fBM "H\fR fR

.a
. RS 21n
cursor-|left

3439 . RE

3441
3442
3443
3444
3445
3446
3447

.sp
.ne 2

. na
\fB\fBM A"\ fRfR
.ad

.RS 21n
cursor-|eft

3448 . RE

3450
3451
3452
3453
3454
3455
3456
3457

3459
3460
3461
3462
3463
3464
3465

.sp
.ne 2

. na
\fB\fBMAL\fR fR
.ad

.RS 21n

cl ear-screen

. RE

.sp
.ne 2

.na
\fB\fBM "N\ fR fR
.ad

. RS 21n

down- hi story

3466 . RE

3468
3469
3470
3471
3472
3473
3474
3475

3477
3478
3479
3480
3481
3482
3483
3484

3486
3487
3488
3489

.sp
.ne 2

. ha
\fB\fBM "P\fR fR

.a

.RS 21n
up- hi story
. RE

.sp
.ne 2

. na
\fB\fBMAR fR fR
.ad

. RS 21n

redi spl ay
.RE

.sp
.ne 2

. ha
\fB\fBM D\fRfR
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3490
3491
3492

.ad
. RS 21n
l'i st-or-eof

3493 . RE

3495
3496
3497
3498
3499
3500
3501

.sp
.ne 2

. na
\fB\fBMA\fR R
.ad

.RS 21n

conpl et e-word

3502 . RE

3504
3505
3506
3507
3508
3509
3510
3511

3513
3514
3515
3516
3517
3518
3519

.sp
.ne 2

. na
\fBM\er\fR
.ad

. RS 21n
new i ne

. RE

.sp
.ne 2

.na
\fB\fBM\en\fRfR
.ad

.RS 21n

new i ne

3520 . RE

3522
3523
3524
3525
3526
3527
3528

.sp
.ne 2

. ha
\fB\fBM*X"R fR fR

.a
.RS 21n
read-init-files

3529 . RE

3531
3532
3533
3534
3535
3536
3537
3538

3540
3541
3542
3543
3544
3545
3546
3547

3549
3550
3551
3552
3553
3554
3555

.sp
.ne 2

.na
\fB\fBMA"Xh\fR f R
.ad

. RS 21n
list-history

.RE

.sp
.ne 2

. na

\fB\fBM O, M1,
.ad

. RS 21n

digit-argunment (see bel ow)
.RE

.sp
.LP

Note that \fB"\fR is what the TAB key generates.
.SS "Entering Repeat Counts"

.LP

Many of the key binding functions described previously,
typed in before the target key sequence.

take an optional
This is interpreted as a repeat count

54
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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

3579

3580
3581
3582
3583

3584

3585

3586
3587

3589

3590
3591
3592
3593
3594
3595
3596
3597
3598
3599
3600
3601
3602
3603

3605
3606
3607
3608

by nmost bindings. A notable exception is the goto-colum binding, which
interprets the count as a col um nunber.

- Sp

.LP

By default you can specify this count argunent by pressing the META key while
typi ng |n t he numerlc count. This relies on the digit-argunent action being
bound to ' META-0’', 'META-1' etc. Once any one of these bindings has been
activated, you can optionally take your finger off the META key to type in the
rest of the nunber, since every nuneric digit thereafter is treated as part of
the nunber, unless it is preceded by the literal -next binding. As soon as a
non-digit, or literal digit key is pressed the repeat count is termninated and
either causes the just typed character to be added to the line that many tines,
or causes the next key binding function to be given that argunent.

.sp

.LP

For exanpl e,
.sp

Lin +2

in \fBemacs\fR node, typing:

causes the letter 'a wher eas
- Sp

Cin 42

to be added to the line 12 times,

Capltallzes the next 4 words.

- Sp

.LP

In \fBvi\fR comand mode the neta nodifier is automatically added to all
characters typed in, so to enter a count in \fBvi\fR command- node, just
involves typing in t he nunber, just as it does in the \fBvi\fR editor itself.
So for exanple, in vi command node, typing:

.sp

Lin 42

. nf

Aw2x

i

.in -2

.sp
.LP
noves the cursor four words to the right,

.sp

then deletes two characters.

3609 .LP

3610
3611
3612
3613
3614
3615
3616

You can al so bind digit-argunent to other key sequences. If these end in a
nuneric digit, that digit gets appended to the current repeat count. If it
doesn’t end in a nuneric digit, a newrepeat count is started with a val ue of
zero, and can be conpleted by typing in the nunber, after letting go of the key
whi ch triggered the digit-argunent action.

. SH FI LES

.ne 2

3617 .na

3618
3619
3620
3621

\fB\fB/usr/lib/libtecla.so\fRfR
.ad

.RS 27n

The tecla library
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3622

3624
3625
3626
3627
3628
3629
3630

. RE

.sp
.ne 2

. na
\fB\fB/usr/include/libtecla. h\fRfR
.ad

. RS 27n

The tecla header file

3631 . RE

3633
3634

.sp
.ne 2

3635 . na

3636
3637
3638
3639

\fB\fB~/.teclarc\fRfR

.ad

.RS 27n

The personal tecla custonization file

3640 . RE

3642
3643
3644
3645

3647
3648
3649
3650
3651
3652
3653
3654

SH ATTRI BUTES

See \fBattributes\fR(5) for descriptions of the follow ng attributes:
- Sp

.sp
. TS
box;
c| c

ATTRI BUTE TYPE ATTR BUTE VALUE

Tnterface Stability Evol vi ng

3655 . TE

3657
3658
3659
3660
3661

. SH SEE ALSO

. LP

\fBvi\fR(1), \fBcpl _conplete_word\fR(3TECLA), \fBef_expand_file\fR(3TECLA),
\fBgl _get _|ine\fR(3TECLA), \fBgl _i o_npde\fR(3TECLA), \fBlibtecla\fR(3LIB),
\ f Bpca_l ookup_file\fR(3TECLA), \fBattributes\fR(5)
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1#
2 # CDDL HEADER START
3 #
4 # The contents of this file are subject to the ternms of the
5 # Common Devel opnent and Distribution License (the "License").
6 # You may not use this file except in conpliance with the License.
7 #
8 # You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
9 # or http://ww. opensol aris.org/os/licensing.
10 # See the License for the specific |anguage governing pernissions
11 # and limtations under the License.
12 #
13 # When distributing Covered Code, include this CDDL HEADER in each
14 # file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
15 # |f applicable, add the follow ng below this CDDL HEADER with the
16 # fields enclosed by brackets "[]" replaced with your own identifying
17 # information: Portions Copyright [yyyy]l [nane of copyright owner]
18 #
19 # CDDL HEADER END
20 #
22 #
23 # Copyright 2016 Joyent, Inc.

#

26 inport re, sys

28 spell Msg = "%: Line % contains "%", a common msspelling of "%"\n’
29 altMsg = "¥: Line % contains "9%"; please use "%" instead for consistency wt
31 misspellings = {

32 " absense’ : ' absence’,

33 "accessable’: 'accessible’,

34 "acconodat e’ : 'accomopdate’,

35 "acconpdation’: ’accommpdation’,

36 ‘accross’: 'across’,

37 "acheive': 'achieve’,

38 "addional ’: ’additional’,

39 “addres’: 'address’,

40 “admininistrative': 'adm nistrative’,
41 "admi nstered’: 'adm nistered’,

42 "adminstrate’: 'admnistrate’,

43 "adminstration': 'administration’,
44 “adminstrative' : 'admnistrative',
45 "adminstrator’: 'administrator’,

46 "admi ssability': "admssibility’,
47 “adress’: 'address’,

48 "adressabl e’: ' addressabl e’

49 "adressed’: ’addressed’,

50 "adressing’ : 'addressing, dressing’,
51 ‘aginst’: 'against’,

52 ‘agression’: ’aggression’,

53 "agressive': 'aggressive’,

54 "alot’: "a lot, allot’,

55 "and and’: 'and’,

56 “apparantly’: ’apparently’,

57 ' appearence’: 'appearance’,

58 ‘arguenent’: ’argunent’,

59 'assasi nation’: 'assassination’,

60 Tauxilliary’: auxiliary’,
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61 "basicly’: 'basically’,
62 "begining’: ’'beginning,
63 "belive : 'believe’,
64 "beteen’: 'between’,
65 "betwen’: 'between’,
66 " beween’ : ' between’,
67 "bewt een’ : ' between’,
68 " bizzare': 'bizarre’,
69 " bui sness’: ' business’,
70 "cal ender’: ’'cal endar’,
71 ‘cemetary’': 'cenetery’,
72 "chauffer’: 'chauffeur’,
73 "col | egue’: ’col | eague’,
74 ‘comming’: ’'coming,
75 "commited : 'commtted,
76 ‘commitee’: 'conmittee’,
77 ‘commiting : 'committing',
78 ‘conparision’: ’'conparison’,
79 'conparisions’: ’'conparisons’,
80 "conpatability' : 'conpatibility’,
81 "conpatable’: 'conpatible’,
82 ‘conpatablity’: 'conpatibility’,
83 ‘conpatiable’: ’'conpatible’,
84 ‘conpatiblity : ’conpatibility’,
85 "conpletly’: 'conpletely’,
86 'conci ous’: ’'conscious’,
87 "condidtion’: 'condition’,
88 "conected’: ’'connected’,
89 ‘conjuction’: 'conjunction’,
90 "continous’: 'continuous’,
91 ‘curiousity’: 'curiosity’,
92 " deanon’ : ' daenon’,
93 "definately’ : "definitely’,
94 "desireable’: 'desirable’,
95 "diffrent’: "different’,
96 "dilemma’: 'dilema’,
97 " di ssapear’: ’disappear’,
98 " di ssapoi nt’: ’disappoint’,
99 ‘ecstacy’: ’ecstasy’,
100 " enbarass’: 'enbarrass’,
101 ‘environment’: ’'environnment’,
102 ‘exept’: ’except’,
103 "exi stance’': 'existence’,
104 "familar’: "famliar’,
105 “finaly' : "finally’,
106 "folowmng': 'follow ng',
107 "foriegn' : 'foreign',
108 "forseeable’: 'foreseeable’,
109 “fourty' : 'forty’,
110 "foward : 'forward',
111 "freind : 'friend,
112 "futher’: 'further’,
113 "gaurd’ : ’'guard,
114 gl anourous’: gl anmorous’,
115 ‘goverment’: ’'government’,
116 " happend’ : ' happened’,
117 "harrassnment’: ' harassnent’,
118 "hierachical’': 'hierarchical’,
119 "hierachies’: 'hierarchies’,
120 "hierachy’: 'hierarchy’,
121 "hierarcical’: 'hierarchical’,
122 “hierarcy’: 'hierarchy’,
123 "honourary’: 'honorary’,
124 " humour ous’ : ' hunorous’,
125 "idiosyncracy’: 'idiosyncrasy’,

126 "imrediatly’: 'inmediately’,
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127 "inaccessable': 'inaccessible',
128 "inbetween’ : ' between’,

129 “incidently’: ’incidentally’,
130 "independant’: 'independent’,
131 "infomation’: 'information’,
132 “interupt’: 'interrupt’,

133 intial’: "initial’,

134 “intially' : "initially’,

135 "irresistable’ : 'irresistible’,
136 Tjist’: 'gist’,

137 "know ege’: ' know edge’,

138 "lenght’: 'length’,

139 "liase’: 'liaise’,

140 "liason’: 'liaison,

141 "libary’: 'library’,

142 "maching’ : ' machine, marching, matching’,
143 "millenia: "millennia,

144 "mllenium: "mllenniun,
145 'neccessary’': 'necessary’,
146 ‘negotation’: 'negotiation,
147 "nont hel ess’: ' nonet hel ess’,
148 "noticable : 'noticeable’,
149 'occassion’: ’'occasion’,

150 ’occassional’: ’occasional’,
151 "occassionally' : 'occasionally’,
152 ‘occurance’: 'occurrence’,
153 "occured : 'occurred,

154 ’occurence’: ’occurrence’,
155 ‘occuring’: 'occurring’,

156 "ommi sion’: ’omssion,

157 "orginal’: 'original’,

158 ‘orginally' : 'originally’,
159 ‘ouput’: ’output’,

160 "overriden’: ’'overridden’,
161 "particuliar’: 'particular’,
162 "pavillion : ’'pavilion’,

163 'peice’ : ’'piece’,

164 "persistant’: 'persistent’,
165 "politican’: ’'politician’,
166 ' posession’: ’'possession’,
167 "possiblity’: 'possibility’,
168 "preceed’ : ’precede’,

169 " preceeded’ : ' preceded’,

170 "preceeding’ : 'preceding’,
171 " preceeds’: 'precedes’,

172 "prefered : 'preferred,

173 "prefering’ : 'preferring’,
174 ' presense’: 'presence’,

175 ‘proces’: 'process’,

176 ' propoganda’ : ' propaganda’,
177 ' psuedo’ : ' pseudo’,

178 "publically’: "publicly’,

179 ‘realy’ : 'really’,

180 ‘reciept’: 'receipt’,

181 "recieve': 'receive’,

182 "recieved : 'received ,

183 ‘reciever’': 'receiver’,

184 "recievers’': 'receivers’,

185 ‘recieves’': ’'receives’,

186 ‘recieving': 'receiving',

187 "reconend’ : 'recommend’,

188 "reconmended’ : ' recommended’
189 "reconending’: 'recommendi ng’,
190 'reconends’ : ’'recommends’,
191 "recurse’: 'recur’,

192 ‘recurses’: 'recurs’,
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193 ‘recursing’: 'recurring’,

194 "refered’ : 'referred,

195 "refering’: 'referring’,

196 "religous’: ’'religious’,

197 "renber’: 'renenber’,

198 ‘renmeber’: ’'renenber’,

199 ‘repetion’: ’'repetition’,

200 "reponsible’: 'responsible’,
201 ‘resistence’: 'resistance’,
202 ‘retreive': 'retrieve’,

203 "seige’ : ’'siege’,

204 'sence’: 'since’,

205 'seperate’: ’'separate’,

206 "seperated’ : ’'separated ,

207 "seperately’: 'separately’,
208 'seperates’: 'separates’,

209 ‘simliar’: "simlar’,

210 'somwhere’: ' sonewhere’,

211 "sould’: ’could, should, sold, soul’,
212 "sturcture’: ’structure’,

213 "succesful ': ’"successful’,

214 "succesfully': 'successfully’,
215 "successfull’: ’successful’,
216 "sucessful ’: ’successful’,

217 " supercede’ : ' supersede’,

218 ‘supress’: ’'suppress’,

219 "supressed’: ’suppressed’,

220 ‘suprise’: 'surprise’,

221 "suprisingly : "surprisingly’,
222 ‘sytem : 'system,

223 "tendancy’: ’tendency’,

224 "the the’: 'the’,

225 "the these’': ’'these’,

226 "therefor’: 'therefore’,

227 "threshhold’ : "threshold’,

228 "tolerence’: 'tolerance’,

229 ‘tommorow : tonorrow ,

230 ‘tommorrow : 'tonorrow ,

231 "tounge’: ’'tongue’,

232 "tranformed’ : 'transforned ,
233 "transfered’: 'transferred,
234 “truely' : "truly’,

235 "trustworthyness’: ’'trustworthiness’,
236 "uncommited’ : 'uncommitted’,
237 “unforseen’: ’unforeseen’,

238 “unfortunatly’: ’unfortunately’,
239 "unsuccessful | ': ’"unsuccessful ',
240 untill’: Tuntil’,

241 ‘upto’: 'up to’,

242 "whereever’: ’wherever’,

243 "wich': "which',

244 "wierd : 'weird,

245 "wtih': "with',

246 }

__unchanged_portion_omtted_



