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. SH NAME

crle \- configure runtine |inking environnent

. SH SYNOPSI S

LP

. nf

\fBcrle\fR[\fB-64\fR] [\fB-a\fR\flnane\fR] [\fB-AfR\flnane\fR] [\fB-c\fR \fl
[\fB-fA\fR\fIflags\fR] [\fB-i\fR \flname\fR] [\fB-I\fR \flname\fR] [\fB-g\f
[\fB-I\fR\fIdir\fR] [\fB-o\fR\fIdir\fR [\fB-s\fR\fIdir\fR [\fB-t\fR [

. SH DESCRI PTI ON
.sp

.LP

The \fBcrle\fR utility provides for the creation and display of a runtine
l'inking configuration file. The configuration file is read and interpreted by
the runtine linker, \fBld.so.1\fR(1), during process startup. The runtine
linker attenpts to read a default configuration file for all processes. For
32-bit processes, the default configuration file is \fB/var/ld/ld.config\fR
For 64-bit processes, the default configuration file is
\fB/var/ld/64/1d.config\fR

.sp

.LP

W thout any argunments, or with just the \fB-c\fR option, \fBcrle\fR displays
configuration information. This information includes the contents of a
configuration file, any systemdefaults and the command-line required to
regenerate the configuration file. Wen used with any other options, a new
configuration file is created or updated.

.sp

.LP

The runtine linker can also be directed to an alternative configuration file by
setting one of the \fBLD CONFIG fR fam |y of environnment variable.

\fBLD CONFI G fR applies to both 32-bit and 64-bit programs. Since 32-bit and
64-bit configuration files differ, a single configuration file cannot be used
for both class of object. Hence, \fBLD CONFI G fR can adversely affect program
execution in cases where a program of one class executes a program of the other
class. In particular, it is common practice for the 32-bit version of standard
Solaris utilities to execute their 64-bit counterpart. \fBLD_CONFI G fR cannot
be successfully used in this case. Therefore, the use of the \fBLD CONFI G 32\fR
and \fBLD CONFI G 64\ fR environnent variables, that precisely target the
appropriate class of process, is recomrended.

.sp

.LP

Creating an incorrect configuration file in the standard | ocation,
\fB/var/l1d\fR can prevent programs fromrunning, and can therefore be
difficult to recover from To guard against this situation, it is recomended
difficult to recover from To guard against this situation, it is recomented
that new configuration files first be created in a tenporary |ocation. Then set
the appropriate \fBLD_CONFI G fR environnent variable to this new configuration
file. This setting causes the new configuration file to be used by the runtine
l'inker instead of any default. After verification, the new configuration file
can be noved to the default location if desired. At any time, the environnment
variabl e \f BLD_NOCONFI G fR can be set to any value to instruct the runtine
linker to ignore any configuration files. This setting can prove useful during
experi mentation.

.sp
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.LP
A configuration file can contain the follow ng information.

.sp
.ne 2

.na
\fBDefault Search Paths\fR

.ad

.sp .6

.RS 4n

The runtine linker uses a prescribed search path for |ocating the dynamc
dependenci es of an object. This search path starts with the conmponents of any
\f BLD LI BRARY_PATH\fR definition, followed by the conponents of an object’s
\fBrunpath\fR Finally, any default search paths specific to the object’s class
are used. This |ast conponent of the search path can be expressed wthin the
configuration file. Typically, use of this facility should be augnented with
any systemdefault. See the \fB-I\fR and \fB-u\fR options.

.RE

.sp
.ne 2

.na
\fBTrusted Directories\fR

.ad

.sp .6

.RS 4n

When processing a secure application, the runtime |inker restricts the use of
\f BLD_LI BRARY_PATH\ f R searches, and \fB$ORI G N\fR token expansi on. See
\flSecurity\fR in \flLinker and Libraries GQuide\fR In addition, the
directories fromwhich preload and audit libraries can be |ocated are al so
restricted. The path names that are associated with preload and audit libraries
are restricted to known trusted directories. Trusted directories can be
expressed within the configuration file. Typically, use of this facility should
be augnented with any system defaults. See the \fB-s\fR and \fB-u\fR options.
.RE

.sp
.ne 2

. na

\ f BEnvi ronnment Vari abl es\fR
.ad

.sp .6

. RS 4n

Any environnent variable interpreted by the runtime |inker can be specified
within the configuration file.

. RE

.sp
.ne 2

.na
\fBDirectory Cache\fR
ad

.sp .6

. RS 4n

The | ocation of shared objects within defined directories can be naintained as
a cache within the configuration file. This directory cache can reduce the
overhead of searching for application dependenci es.

. RE

.sp
.ne 2

. ha

\fBAl ternative Objects\fR

.ad

.sp .6

. RS 4n

In conjunction with the directory cache, shared objects can have alternative
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obj ects specified for use at runtinme. These alternate objects, can be supplied
by the user. Alternative objects can also be created by \fBcrle\fR as copi es of
shared objects fixed to known nenory |ocations. These fixed alternative objects
can require | ess processing at runtine than their original shared object
counterpart.

. RE

.sp
.LP

Defining additional default search paths, or additional trusted directories can
be useful for adm nistrators who wish to install third party software in a
central location, or otherwise alter the search path of applications that m ght
not have been coded with a suitable runpath.

.sp

.LP

The declaration of alternative objects provides a neans of replacing

dependenci es ot her than by using synbolic |inks or requiring

\fBLD_LI BRARY_PATH\ f R settings.

.sp

.LP

The decl aration of environnent variables that are interpreted by the runtine

i nker provides a nmeans of centralizing their definition for all applications.
.sp

.LP

The directory cache, and \fBcrle\fR generated al ternate objects, can provide a
neans of reducing the runtinme startup overhead of applications. Alternative

obj ects can be useful for applications that require many dependenci es, or whose
dependenci es are expensive to relocate. Shared objects that contain

\ f Bposi ti on-dependent\fR code are often expensive to relocate. Note, the system
has many caching facilities that help mtigate expenses such as negative path

| ookups, and thus enploying \fBcrle\fR to create a directory cache may have

m ni mal effect other than for some very specific cases.

.sp

.LP

Wien alternate objects that are generated by \fBcrle\fR are specified within a
configuration file, the runtine l'inker perfornms some miniml consistency
verification. The alternative objects are verified against their originating
objects. This verification is intended to avert application failure should an
appl i cations configuration information become out-of-sync with the underlying
system conponents. When this situation arises the flexibility offered by

dynami c |inking system conponents can be conpromised. This type of application
failure can be very difficult to diagnose. No verification of directory cache
information is performed. Any changes to the directory structure are not seen
by a process until the cache is rebuilt.

.sp

.LP

System shared objects are often well tuned, and can show little benefit from
bei ng cached. The directory cache and alternative object features are typically
applicable to user applications and shared objects, and may only show

i nprovenent in some very specific cases.

.sp

. LP

\fBcrle\fR creates alternate objects for the shared objects that are di scovered
when using the \fB-1\fR and \fB-G fR options, using \fBdl dunp\fR(3C). The
alternate object is created in the directory specified by the preceding
\fB-o\fR option, or defaults to the directory in which the configuration file
is created. The flags used by \fBdl dunp()\fR are specified using the \fB-f\fR
option, or default to \fBRTLD REL_RELATI VE\fR

. SH OPTI ONS

.sp

.LP

The foll owi ng options are supported.

.sp

.ne 2

. ha
\fB\fB-64\fRfR
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.ad
.sp .6
. RS 4n

Specify to process 64-bit objects, the default is 32-bit. Use \fB-64\fR to
create a 64-bit specific configuration file.
. RE

.sp
.ne 2

.na
\fB\fB-a\fR \flnane\f R fR

.ad

.sp .6

. RS 4n

Create an alternative path nane for \flnane\fR The alternative path name is
added to the configuration file.

.sp
The actual alternative file nmust be supplied by the user. Miltiple occurrences
of this option are pernmitted. If \flnane\fR is a directory, each shared object
within the directory is added to the cache. If \flnane\fR does not exist, then
\flnane\fR is marked in the cache as a nonexistent file.

.sp
Typically, this option is used with the \fB-o\fR option.
.RE

.sp
.ne 2

. na
\fg:\fB-A\fR \flname\fRfR
.a

.sp .6

. RS 4n

Create an optional alternative path name for \flnane\fR This alternative path
name is added to the configuration file.

.sp
This option mimcs the \fB-a\fR option, except that if the alternative is
unavail able at runtinme, the original object \flnane\fR is used. This nodel
mmcs the use of auxiliary filters. See \flGenerating Auxiliary Filters\fR in
\flLinker and Libraries Guide\fR

.sp
Typically, this option is used with the \fB-o\fR option.
.RE

.sp
.ne 2

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

.sp .6

.RS 4n

Specify to use the configuration file name \flconf\fR |If this option is not
supplied, the default configuration file is used.

. RE

.sp

.ne 2

.na

\fB\fB-e\fR \flenv\fRfR

.ad

.sp .6

. RS 4n

Specify a \fBrepl aceabl e\ fR environnent variable, \flenv\fR Only environnent
variables that are applicable to the runtime linker are neaningful. Miltiple
occurrences of this option are permitted. This option is simlar to the
\fB-E\fR option. However, the options differs in how configuration file
definitions, and process environment definitions of the same nane are resol ved
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257 at runtinme.

258 .sp

259 A definition established in a configuration file can be \fBoverridden\fR by a
260 process environment definition, or be \fBsuppressed\fR by a null-val ue process
261 environment definition.

262 .sp

263 In other words, these configuration file definitions can be replaced, or

264 renoved by the process environnent at runtine.

265 . RE

267 .sp

268 .ne 2

269 .na

270 \fB\fB-E\fR \flenv\fRfR

271 . ad

272 .sp .6

273 . RS 4n

274 Specify a \fBpernmanent\fR environnent variable, \flenv\fR Only environnent
275 variables that are applicable to the runtine |inker are nmeaningful. Miltiple
276 occurrences of this option are permtted. This option is simlar to the

277 \fB-e\fR option. However, the option differs in how configuration file

278 definitions, and process environnent definitions of the same name are resol ved
279 at runtinme.

280 .sp

281 Environnment variable definitions that are meaningful to the runtine |inker fall
282 into one of two categories. Singular definitions are definitions such as

283 \f BLD_NOLAZYLOAD=1\fR and \fBLD_DEBUG QUTPUT=\fR fIfile\fR List definitions,
284 which can take one or nore values, are definitions such as

285 \fBLD_LI BRARY_PATH=\fR\ fIpath\fR, and \fBLD DEBUG-\fR\fIfiles\fR \fldetails\fR
286 .sp

287 A singular definition that is established in a configuration file takes

288 precedence over a process environnent definition. Alist definition that is
289 established in a configuration file is \fBappended\fR to a process environnent
290 definition. Any definition that is established in a configuration file can
291 \fBnot\fR be suppressed by a null-val ue process environnment definition.

292 .sp

293 In other words, these configuration file definitions can \fBnot\fR be repl aced,
294 or renpved by the process environment at runtine.

295 . RE

297 .sp

298 .ne 2

299 .na

300 \fB\fB-f\fR\fIflags\fRfR

301 . ad

302 .sp .6

303 . RS 4n

304 Provide the synbolic \flflags\fR argunent to the \fBdl dunp\fR(3C) calls used to
305 generate alternate objects. Any of the \fBRTLD REL\fR flags that are defined in
306 \fB/usr/include/dlfcn.h\fR can be used. Multiple flags can be \fBor\fR ed

307 together using the "\fB|\fR' character. In this case, the string should be
308 quoted to avoid expansion by the shell. If no \flflags\fR values are provided
309 the default flag is \fBRTLD_REL_RELATI VE\fR.

310 . RE

312 .sp

313 .ne 2

314 .na

315 \fB\fB-i\fR \flname\fR fR

316 . ad

317 .sp .6

318 . RS 4n

319 Add an individual \flname\fR to the configuration cache. Miltiple occurrences
320 of this option are pernmitted. \flnane\fR can be a shared object or a directory.
321 If \flname\fR is a directory, each shared object within the directory is added
322 to the cache. If \flname\fR does not exist, the \flname\fR is marked in the
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cache as a nonexistent directory.
. RE

.sp
.ne 2

.na
\fB\fB-I\fR \flnane\fRfR

.ad

.sp .6

.RS 4

Mmc the \fB-i\fR, and in addition any shared object that is processed has an
alternative created using \fBdl dunp\fR(3C). If the \fB-f\fR flag contains
\fBRTLD_REL_EXEC\fR, then \flnane\fR can be a dynanmic executable, for which an
alternative is created. Only one dynanmi c executable can be specified in this
manner, as the cache that is created is specific to this application.

338 . RE

340
341
342
343
344
345
346
347
348

.sp
.ne 2

.na
\fB\fB-g\fR \flnane\f R fR
.ad

.sp .6

. RS 4n

Add the group \flnane\fR to the configuration cache. Each object is expanded to
determne its dependencies. Miltiple occurrences of this option are permtted.

349 \flname\fR can be a dynani c executable, shared object or a directory. If

350 \flname\fR is a shared object, the shared object and its dependenci es are added
351 to the cache. If \flname\fRis a directory, each shared object within the

352 directory, and its dependencies, are added to the cache.

353 . RE

355 .sp

356 .ne 2

357 .na

358 \fB\fB-GfR \flname\fR fR

359 . ad

360 .sp .6

361 . RS 4n

362 Mmc the \fB-g\fR option, and in addition any shared object that is processed
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has an alternative created using \fBdl dunp\fR(3C). If \flnane\fR is a dynam c
executable, and the \fB-f\fR flag contains \fBRTLD REL_EXEC\fR, then an
alternative for the dynanic executable is also created. Only one dynam c
executabl e can be specified in this manner as the cache that is created is
specific to this application.

.RE

.sp
.ne 2

.na
\fB\fB-I\fR\fIdir\fRfR

.ad

.sp .6

. RS 4n

Specify a new default search directory \fldir\fR for \fBELF\fR or \fBAQUT\fR
obj ects. Multiple occurrences of this option are permtted. The type of object
that is applicable to the search, is specified by the preceding \fB-t\fR
option, or defaults to \fBELF\fR

.sSp
The default search paths for 32-bit \fBELF\fR objects are \fB/lib\fR fol | owed
by \fB/usr/lib\fR For 64-bit \fBELF\fR objects, the default search paths are
\fB/1ib/64\fR followed by \fB/usr/lib/64\fR

.sp
The default search paths for \fBAOQUT\fR objects are \fB/usr/4lib\fR followed
by \fB/usr/lib\fR and finally \fB/usr/local/lib\fR

.sp
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389 Use of this option \fBreplaces\fR the default search path. Therefore, a

390 \fB-I\fR option is nornally required to specify the original systemdefault in
391 relation to any new paths that are being applied. However, if the \fB-u\fR
392 option is in effect, and a configuration file does \fBnot\fR exist, the system
393 defaults are added to the new configuration file. These defaults are added
394 before the new paths specified with the \fB-1\fR option.

395 . RE

397 .sp

398 .ne 2

399 .na

400 \fB\fB-o\fR\fIdir\fRfR

401 . ad

402 .sp .6

403 . RS 4n

404 When used with either the \fB-a\fR or \fB-AfR options, specifies the directory
405 \fIdir\fR in which any alternate objects exist. Wen alternative objects are
406 created by \fBcrle\fR this option specified where the alternative are created.
407 Wthout this option, alternate objects exist in the directory in which the
408 configuration file is created. Miltiple occurrences of this option are

409 permtted, the directory \fldir\fR being used to |ocate alternatives for any
410 fol l owi ng conmand-1ine options. Alternative objects are not pernitted to

411 override their associated originals.

412 .sp

413 Typically, this option is used with the \fB-a\fR or \fB-AfR options.

414 . RE

416 .sp

417 .ne 2

418 . na

419 \fB\fB-s\fR\fIdir\fRfR

420 . ad

421 .sp .6

422 . RS 4n

423 Specify a new trusted directory \fldir\fR for \flsecure\fR \fBELF\fR or

424 \f BAOUT\ f R obj ects. See \fBSECURITY\fR in \fBld.so.1\fR(1) for a definition of
425 secure objects. See \flSecurity\fR in \flLinker and Libraries Quide\fR for a
426 discussion of runtine restrictions inposed on secure applications.

427 .sp

428 Mul tiple occurrences of this option are permtted. The type of object that is
429 applicable to the search is specified by the preceding \fB-t\fR option, or

430 defaults to \fBELR\fR

431 .sp

432 The default trusted directories for secure 32-bit \fBELF\fR objects, and

433 \f BAOUT\ f R obj ects, are \fB/lib/secure\fR followed by \fB/usr/lib/secure\fR
434 For 64-bit secure \fBELF\fR objects, the default trusted directories are

435 \fB/lib/secure/ 64\fR fol |l owed by \fB/usr/lib/secure/64\fR

436 .sp

437 Use of this option \fBreplaces\fR the default trusted directories. Therefore, a
438 \fB-s\fR option is normally required to specify the original systemdefault in
439 relation to any new directories that are being applied. However, if the

440 \fB-u\fR option is in effect, and a configuration file does \fBnot\fR exist,
441 the systemdefaults are added to the new configuration file. These defaults are
442 added before the new directories specified with the \fB-1\fR option.

443 . RE

445 . sp

446 .ne 2

447 . na

448 \fB\fB-t\fR\fBELF\fR | \fBAQUT\fR fR

449 . ad

450 .sp .6

451 . RS 4n

452 Toggl e the object type that is applicable to any \fB-I\fR or \fB-s\fR options
453 that follow The default object type is \fBELF\fR

454 | RE
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.sp
.ne 2

.na
\fB\fB-u\fRfR
.ad

.sp .6

. RS 4n

Request that a configuration file be updated, possibly with the addition of new
informati on. Wthout other options, any existing configuration file is
inspected and its contents reconputed. Additional argunents allow information
to be appended to the reconputed contents. See NOTES.

.sp

If a configuration file does not exist, the configuration file is created as
directed by the other argunents. In the case of the \fB-I1\fR and \fB-s\fR
options, any systemdefaults are first applied to the configuration file before
the directories specified with these options.

472 .sp

473 The configuration file can be in the older format that |acks the system

474 identification information that is normally witten at the beginning of the
475 file. In this case, \fBcrle\fR does not place systemidentification information
476 into the resulting file, preserving conpatibility of the file with ol der

477 versions of Solaris. See NOTES.

478 . RE

480 . sp

481 .ne 2

482 . na

483 \fB\fB-vVIfRfR

484 . ad

485 .sp .6

486 . RS 4n

487 Specify verbose nmpbde. Wien creating a configuration file, a trace of the files

488
489
490
491

493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512

514
515
516
517
518

520

that are being processed is witten to the standard out. Wen printing the
contents of a configuration file, nore extensive directory and file information
is provided.

. RE

.sp
.LP

By default, the runtinme linker attenpts to read the configuration file
\fB/var/ld/ld.config\fR for each 32-bit application processed.
\fB/var/ld/64/1d.config\fR is read for each 64-bit application. Wen processing
an alternative application, the runtine |inker uses a

\fBSORIG N I d.config.\flapp-nane\fRfR configuration file if present. See
NOTES. Applications can reference an alternative configuration file by setting
the \fBLD CONFI G fR environment variable. An alternative configuration file can
al so be specified by recording the configuration file name in the application
at the tine the application is built. See the \fB-c\fR option of \fBId\fR(1).

. SH EXAMPLES

. LP

\fBExanpl e 1 \fRExperinmenting Wth a Tenporary Configuration File

.sp

.LP

The fol |l owi ng exanpl e creates a tenporary configuration file with a new default
search path for ELF objects. The environnent variable \fBLD CONFIG 32\fR is
used to instruct the runtime linker to use this configuration file for all
32-bit processes.

.S
Lin 42

. nf

$ \fBcrle -c /tnp/ld.config -u -1 /local/lib\fR
$ \fBcrle -c /tnp/ld.config\fR

Configuration file [version 4]: /tnp/ld.config
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526
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532 .

533

535
536
537
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539
540
541

543 .
544 .
545 .

546
547

549
550
551
552
553

555
556

558 #
559 #

561
562
563
564
565

567
568

569 .f

570
571

573
574
575
576
577
578

580
581
582
583
584
585
586

Platform 32-bit MSB SPARC
Default Library Path (ELF):

/lib:/usr/lib:/local/lib
Trusted Directories (ELF): /
(

li
l'ib/secure:/usr/lib/secure \e
system def aul t)

Command i ne:
crle -c /tnp/ld.config -1 /lib:/usr/lib:/local/lib
$ \fBLD_CONFI G 32=/tnp/ld.config date\fR
Thu May 29 17:42:00 PDT 2008
Lfi
in-2
.sp

.LP
\ f BExanpl e 2 \fRUpdating and Di splaying a New Default Search Path for ELF
bj ects

.sp
.LP

The foll owi ng exanpl e updates and di spl ays a new default search path for ELF

obj ects.

-1 /local/lib\fR

Configuration file [version 4]: /var/ld/ld.config
Platform 32-bit MSB SPARC
Default Library Path (ELF):

/lib:/usr/lib:/local/lib
Trusted Directories (ELF): /
(

I
lib/secure:/usr/lib/secure \e
system defaul t)

Command | i ne:

crle -1 /lib:/usr/lib:/local/lib
\fBcrle -u -1 /ISV/IIib\fR
\fBcrle\fR

Configuration file [version 4]: /var/ld/ld.config
Pl atform 32-bit MSB SPARC
Default Library Path (ELF):

/lib:/usr/lib:/local/lib:/1SV/Ilib
Trusted Directories (ELF): /
(

i
lib/secure:/usr/lib/secure \e
system def aul t)

Command | i ne:

crie -1 /lib:/usr/lib:/local/lib:/usr/local/lib
i

.in -2

.sp

.sp

In thls exanple, the default configuration file initial
Therefore, the new search path \fB/local/lib\fR is appen
default. The next updat e appends the search path \fB/I
al ready established in the configuration file.

| exi st.

i t
he system
t

Ily did no
ended to t
SV/I1ib\fR

.LP

\ f BExanpl e 3 \fRRecovering Froma Bad Configuration File

.sp

.LP

The fol | owi ng exanple creates a bad configuration file in the default
The file can be renpved by instructing the runtime linker to ignore any
configuration file with the \fBLD _NOCONFI G fR environnment variable. Note,

it

o those paths

| ocati on.

is
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592 .

593
594
595
596
597
598
599
600
601

602 .

603
605

606 .

607
608
609
610
611
612
613
614
615
616
617

619
620
621
622
623 #

625
626
627
628

630
631

632 . f

633
634

636
637
638
639
640
641
642

644
645
646
647
648

650
651
652

recommended that tenporary configuration files be created and the environnent
variable \fBLD CONFIG fR used to experiment with these files.

s
.in +2
nf
# \fBcrle -1 /local/lib\fR
# \fBdate\fR
Id.so.1: date: fatal: libc.so.1: open failed: \e
No such file or directory
Killed
# \ f BLD_NOCONFI G=yes rm/var/ld/ld.config\fR
# \fBdate\fR
Thu May 29 17:52: 00 PDT 2008
Cfi
in-2
.sp
.sp
LP
Note, the reason the configuration file is bad is because the system default
search paths are not present. Hence, the \fBdate\fR utility is not able to

| ocate the system dependencies that it the \fB-u\fR

opt| on should have been used.
P

required. In this case,

\fBExaan e 4 \fRCreating and Di splaying a New Default Search Path and New
Trusted Directory for ELF Objects

.sp

.LP

The fol |l owi ng exanpl e creates and di spl ays a new default search path and new
trusted directory for ELF objects.

-Sp

Lin +2

nf

# \fBcrle -1
\fBcrle\fR

/local/lib -1 /lib -1 Jusr/lib -s /local/lib\fR

Configuration file [version 4]: /var/ld/ld.config
Pl atform 32-bit MSB SPARC
Default Library Path (ELF): /
Trusted Directories (ELF): /

local/lib:/lib:/usr/lib
local/lib

Command | i ne:

crle -I /local/lib:/lib:/usr/lib -s /local/lib

i

in -2

.sp

.sp
. LP

Wth this configuration file, third party applications could be installed in
\fB/local/bin\fR and their associ ated dependencies in \fB/local/lib\fR The
default search path allows the applications to |ocate their dependencies

wi thout the need to set \fBLD LI BRARY_PATH\fR The default trusted directories
have al so been replaced with this exanple.

. LP

\fBExanple 5 \fRCreating a Directory Cache for ELF Cbjects
.sp

.LP

The foll owi ng exanple creates a directory cache for ELF objects.
.sp

Lin 42

. nf
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653
654
655
656 \
657
658
659
660
661
662
663

665
666 \
667
668
669
670
671

672 .
673 .
674 .

676 .

677
678 W
679
680
681
682

684
685
686
687
688
689

691
692
693
694
695
696
697
698
699
700
701
702
703
704
705

707
708
709
710
711
712
713
714
715

717
718

$ \fBcrle -i /usr/dt/lib -i /usr/openwin/lib -i /lib -i /usr/lib \e
-c config\fR
$\fBIdd-s /main\fR

flnd object=libc.so.1; required by ./min
search path=/usr/dt/lib:/usr/openwin/lib
trying path=/usr/dt/lib/libc.so.1
trying path=/usr/openwin/lib/libc.so.1
search path=/lib (default)
trying path=/1ib/libc.so.1

libc.so.1 => /1ib/libc.so.1

$ \ f BLD_CONFI G=config ldd -s

( RUNPATH RPATH ./ mai n)

/main\fR

f|nd obj ect=libc.so.1; required by ./main
search pat h= /usr/dt/llb:/usr/openwi n/lib
search path=/1ib (default)
trying path=/1ib/libc.so.1

libc.so. 1 => /Ilib/libc.so.1

( RUNPATH RPATH . / mai n)

th this configuration, the cache reflects that the systemlibrary
\fBI i bc.so. 1\fR does not exist in the directories \fB/usr/dt/lib\fR or
\fB/usr/openwin/lib\fR Therefore, the search for this systemfile ignores
these directories even though the application’s runpath indicates these paths
shoul d be searched.
. LP
\fBExanpl e 6 \fRCreating an Alternative Object Cache for an ELF Executable
.sp
.LP
The foll owi ng exanpl e creates an alternative object cache for an ELF
execut abl e.

.sp
in +2

$ \chrIe -c /local /$HOST/ . xternf | d. config.xterm \e
-f RTLD_REL_ALL -G /usr/openw n/bin/xtermfR

$ \fBIn -s /local/$HOST/.xterm xterm /local/$HOST/ xterm R

$ \fBldd /usr/local / $HOST/ xterm f R

/'l ocal / $HOST/ . xt ermi | i bWaw. so. 5

/'l ocal / $HOST/ . xt ermi | i bXnu. so. 4

I'i bXaw. so.5 =>
I'i bXmu. so. 4 =>

(alternate)
(alternate)
libc.so. 1 => /1l ocal / $HOST/ . xternmlibc.so.1 (alternate)
g

.in -2

.sp

.sp
.LP

Wth this configuration, a new \fBxtermifR and its dependencies are created.
These new objects are fully relocated to each other, and result in faster
startup than the originating objects. The execution of this application uses
its own specific configuration file. This nodel is generally nore flexible than
using the environnment variable \fBLD CONFIGfR, as the configuration file can
not be erroneously used by other applications such as \fBldd\fR(1) or
\fBtruss\fR(1).

. LP
\fBExanple 7 \fRCreating an Alternative Object Cache to Replace an ELF Shared
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719
720
721
722
723

725
726
727
728
729
730

732 #
733 #

735
736
737
738
739

741
742
743

745
746
747
748
749
750

752
753
754
755
756

758
759
760
761
762

764
765
766
767
768
769

770 \ &

771
772
773

775 \
776
777 \
778
779
780
781
782
783

784 .

The fol l ow ng exanple creates an alternative object cache to replace an ELF
shared object.

.sp
Lin +2

. nf
$ \fBldd /usr/bin/vi\fR
libcurses.so.1 => /lib/libcurses.so.1

\fBcrle -a /lib/libcurses.so.1 -0 /usr/uchlib\fR

\fBcrle\fR

Configuration file [version 4]: /var/ld/ld.config
Pl atform 32-bit MSB SPARC

Default Library Path (ELF):

/lib:/usr/lib
Trusted Directories (ELF): /
(

(
i b/ secure:/ us;

li system defaul t)
li /
system def aul t

l'ib/secure \e

Directory: /lib
l'i bcurses.so. 1
\& ...

(alternate: /usr/ucblib/libcurses.so.1)

$ \fBldd /usr/bin/vi\fR
libcurses.so.1 => /usr/ucblib/libcurses.so.1 (alternate)

i
.in -2
.sp

.sp
.LP

Wth this configuration, any dependency that would normally resolve to
\fBlusr/lib/libcurses.so.1\fR instead resolves to
\fB/usr/uchblib/libcurses.so.1\fR

. LP

\f BExanpl e 8 \fRSetting Repl aceabl e and Per manent Environnent Vari abl es
.sp

.LP

The foll owi ng exanpl e sets repl aceabl e and permanent environment vari abl es.

.sp
.in +2

# \chrI e -e LD LI BRARY_PATH=/local/lib \e
-E LD _PRELOAD=prel oad. so. 1\ fR
# \fBcrle\fR
Envi ronnent Vari abl es:
LD LI BRARY_PATH=/local /1ib
LD_PRELOAD=pr el oad. so. 1

(repl aceabl e)
(per manent)

""" ./ mai m\f R
.... =prel oad. so. 2; prel oaded
=/local /lib/ prel oad.so0.2 [ ELF ]; generating link nap

el oad. so. 1; prel oaded
ocal /lib/preload.so.1 [ ELF ]; generating |ink map

12



new usr/src/ man/ manl/crle. 1 13
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838
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.in -2
.sp

.sp
.LP

Wth this configuration file, a replaceable search path has been specified
together with a pernanent preload object which becones appended to the process
environment definition.

.SH EXI T STATUS

.sp

.LP

The creation or display of a configuration file results in a \fBO\fR being
returned. therwi se, any error condition is acconpanied with a diagnostic
nmessage and a non-zero val ue bei ng returned.

. SH NOTES

.sp

.LP

The ability to tag an alternative application to use an application-specific
configuration file, is possible if the original application contains one of the
\fl\& dynam c\fR tags \fBDT_FLAGS_1\fR or \fBDT_FEATURE 1\fR W thout these
entries, a configuration file nust be specified using the \fBLD_CONFI G fR
environment variable. Care should be exercised with this latter method as this
environment variable is visible to any forked applications.

.sp

.LP

The use of the \fB-u\fR option requires at |least version 2 of \fBcrle\fR This
version level is evident fromdisplaying the contents of a configuration file.
.sp

.in +2

. nf
$ \fBcrle\fR

Configuration file [2]: /var/ld/ld.config

.sp

Wth a version 2 configuration file, \fBcrle\fR is capable of constructing the
command- | i ne argunents required to regenerate the configuration file. This
command- | i ne construction, provides full update capabilities using the \fB-u\fR
option. Although a version 1 configuration file update is possible, the
configuration file contents might be insufficient for \fBcrle\fR to conpute the
entire update requirenents.

.sp

.LP

Configuration files contain platformspecific binary data. A given
configuration file can only be interpreted by software with the same nmachine
class and byte ordering. However, the information necessary to enforce this
restriction was not included in configuration files until \fBSXCE\fR build
\fB41\fR As of this \fBSXCE\fR build, configuration files have system
identification information at the beginning of the file. This additional
information is used by \fBcrle\fR and the runtine to check their conpatibility
with configuration files. This information also allows the \fBfile\fR(1)
conmand to properly identify configuration files. For backward conpatibility,
older files that are mssing this information are still accepted, although

wi thout the identification and error checking that woul d otherw se be possible.
Wien processing an update (\fB-u\fR) operation for an older file that |acks
systeminformation, \fBcrle\fR does not add systemidentification information
to the result.

. SH FI LES

.sp

.ne 2
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848
849
850
851
852
853

.na

\fB\fB/var/ld/ld.config\fRfR

.ad

.sp .6

.RS 4n

Default configuration file for 32-bit applications.

854 . RE

856
857
858
859
860
861
862
863
864

866
867
868
869
870
871
872
873
874

876
877
878
879
880
881
882
883
884

886
887
888
889
890
891
892
893
894

896
897
898
899
900
901
902
903
904

906
907
908
909
910
911
912
913

.sp
.ne 2

.na
\fB\fB/var/l1d/64/1d.config\fRfR
.ad

.sp .6

. RS 4n

Default configuration file for 64-bit applications.
.RE

.sp
.ne 2

.na
\fB\fB/var/tnp\fRfR
.ad

.sp .6

.RS 4n

Default location for tenmporary configuration file. See \fBtenpnam fR(3C).
. RE

.sp
.ne 2

. na
\fB\fB/usr/lib/lddstub\fRfR
.ad

.sp .6

. RS 4n

Stub application that is enployed to \fBdl dunp\fR(3C) 32-bit objects.
.RE

.sp
.ne 2

.na

\fB\fB/usr/lib/64/1ddstub\fR fR

.ad

.sp .6

. RS 4n

Stub application that is enployed to \fBdl dunp\fR(3C) 64-bit objects.
. RE

.sp
.ne 2

. na
\fB\fB/usr/lib/libcrle.so. 1\fRfR
.ad

.Sp .6

.RS 4n

Audit library that is enployed to \fBdl dunp\fR(3C) 32-bit objects.
.RE

.sp
.ne 2

. ha

\fB\fB/usr/lib/64/1ibcrle.so. 1\fRfR

.ad

.sp .6

. RS 4n

Audit library that is enployed to \fBdl dunp\fR(3C) 64-bit objects.
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914

916
922
917
918
919
920
921
922
923
924

925 .

926
927
928

. RE

. SH ENVI RONVENT VARI ABLES

.sp

.LP

There are no environnent variables that are referenced by \fBcrle\fR However,
several environnent variables affect the runtime linkers behavior in regard to
the processing of configuration files that are created by \fBcrle\fR

.sp

.ne 2

.na

\fB\fBLD_CONFI G fR, \fBLD CONFI G 32\fR and \fBLD_CONFI G 64\fR fR
ad

.sp .6

. RS 4n
Provide an alternative configuration file.

929 . RE

931
932
933
934
935
936
937
938

.sp
.ne 2

.na
\fB\f BLD_ NOCONFI G f R, \fBLD_NOCONFI G 32\fR and \fBLD_NOCONFI G 64\ f R fR
.ad

.sp .6

.RS 4n

Di sabl e configuration file processing.

939 . RE

941
942
943
944

945 .

946
947
948

.sp
.ne 2

.nha

\ f B\ f BLD_NODI RCONFI G f R, \fBLD NODI RCONFI G 32\ f R and \ f BLD_NODI RCONFI G 64\ f R\ f R
ad

.sp .6

. RS 4n
Di sabl e directory cache processing froma configuration file.

949 . RE

951
952
953
954
955
956
957
958

.sp
.ne 2

.na
\f B\ f BLD_NOENVCONFI G f R, \f BLD_NCENVCONFI G _32\f R and \f BLD_NCENVCONFI G_64\f R f R
.ad

.sp .6

. RS 4n

Di sabl e environnent variable processing froma configuration file.

959 . RE

961
962
963
964

965 .

966
967
968

.sp
.ne 2

. na

\f B\ f BLD_ NOOBJALTER\f R, \fBLD NOOBJALTER 32\fR and \fBLD NOOBJALTER 64\fR fR
ad

.sp .6

.RS 4n
Di sabl e alternative object processing froma configuration file.

969 . RE

971
978
972
973
974

976
977

. SH ATTRI BUTES

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

.sp

.sp
. TS

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

978 box;

979 ¢ | ¢

980 I | I .

981 ATTRI BUTE TYPE ATTRI BUTE VALUE
982

983 Interface Stability Conmmi tted
984 . TE

986 . SH SEE ALSO

994 .sp

987 . LP

988 \fBfile\fR(1), \fBld
989 \fBtenpnam f R(3C), \
990 .sp

991 . LP

992 \flLinker and Libraries Guide\fR

\fR(1), \fBld.so.1\fR(1),
fBattributes\fR(5)

\ f Bdl dunp\ f R(30),

16
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A\

.\" Sun Mcrosystens, Inc. gratefully acknow edges The Open G oup for
.\" permission to reproduce portions of its copyrighted docunentation.
.\" Oiginal docunentation from The Open G oup can be obtained online at
\" http://ww. opengroup. or g/ bookstore/.

A\

.\" The Institute of Electrical and El ectronics Engineers and The Open

.\" Goup, have given us permission to reprint portions of their

\" docunent ati on.

A\

.\" In the followi ng statement, the phrase ‘‘this text’’ refers to portions
.\" of the system docunentation.

S\

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

" Standard for Information Technol ogy -- Portable Operating System
Interface (PCSI X), The Open G oup Base Specifications |Issue 6,
Copyright (C 2001-2004 by the Institute of Electrical and El ectronics
Engi neers, Inc and The Qpen Group. In the event of any discrepancy
bet ween these versions and the original |EEE and The Open G oup
Standard, the original |EEE and The Open G oup Standard is the referee
docunment. The original Standard can be obtained online at

htt p: / / www. opengr oup. or g/ uni x/ onl i ne. htm .

This notice shall appear on any product containing this material.

The contents of this file are subject to the terns of the
Common Devel opnent and Distribution License (the "License").
You may not use this file except in conpliance with the License.

or http://ww. opensol aris.org/os/licensing.
See the License for the specific |anguage governi ng perni ssions
and limtations under the License.

" When distributing Covered Code, include this CDDL HEADER in each

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

I f applicable, add the follow ng bel ow this CDDL HEADER, with the
fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [name of copyright owner]

\

\

\

\

\

\

\

\

\

\

\

\

\

\

A\

.\" You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE
\

\

\

\

\

\

\

\

\

\

\

\" Copyright 1989 AT&T
\" Portions Copyright (c) 1992, X/ Qpen Conpany Limted All Rights Reserved
\" Copyright (c) 2008, Sun Mcrosystens, Inc. All Rights Reserved
\" Copyright 2011 Nexenta Systens, Inc. Al rights reserved.

\" Copyright (c) 2013 Andrew Stornmont. All rights reserved.

A\
.THFIND 1 "Sep 5, 2011"

. SH NAME

find \- find files
. SH SYNOPSI S

.LP

. nf

\fB/usr/bin/find\fR[\fB-E\NfR] [\fB-H\fR | \fB-L\fR] \flpath\fR .. \flexpression
i

.LP
. nf
\fB/usr/xpg4/bin/find\fR [\fB-H\fR | \fB-L\fR] \flpath\fR .. \flexpression\fR
i
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122
123
124

. SH DESCRI PTI ON
.sp

.LP

The \fBfind\fR utility recursively descends the directory hierarchy for each
\flpath\fR seeking files that match a Bool ean \flexpression\fR witten in the
primaries specified bel ow

.sp

.LP
\fBfind\fRis able to descend to arbitrary depths in file hierarchy and does
t

|
h\f R operand specified

a
not fail due to path length limtations (unless a \flpa
by the application exceeds \flPATH MAX\fR requirenents).
.sp
. LP

\fBfind\fR detects infinite loops; that is, entering a previously visited
directory that is an ancestor of the last file encountered.

. SH OPTI ONS

.sp

.LP

The foll owi ng options are supported:

.sp

.ne 2

. ha
\fB\fB-EAfRfR

. al
. RS 6n

Interpret regular expressions followed by \fB-regex\fR and \fB-iregex\fR
primari es as extended regul ar expressions.

.RE

.sp
.ne 2

.na
\fB\fB-HfR fR

.ad

. RS 6n

Causes the file information and file type evaluated for each synbolic |ink
encountered on the conmand |line to be those of the file referenced by the Iink,
and not the link itself. If the referenced file does not exist, the file
information and type is for the link itself. File information for all synbolic
l'inks not on the coomand line is that of the link itself.

. RE

.sp
.ne 2

.na
\fB\fB-LAfRfR

.ad

. RS 6n

Causes the file information and file type evaluated for each synbolic link to
be those of the file referenced by the Iink, and not the link itself. See

\ f BNOTES\ f R

. RE

.sp
.LP

Speci fying nmore than one of the nutually-exclusive options \fB-H fR and
\fB-L\fR is not considered an error. The |ast option specified determ nes the
behavior of the utility.

. SH OPERANDS

.sp

.LP

The fol |l owi ng operands are supported:

.sp

.ne 2

.na
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125
126
127
128

\fB\flpath\fRfR
.ad

. RS 14n
A pathname of a starting point in the directory hierarchy.

129 . RE

131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148

.Sp
.ne 2

.na
\fB\flexpression\fRfR

.ad

. RS 14n

The first argument that starts with a \fB\(m\fR or is a \fBI\fRor a \fB(\fR
and all subsequent argunents are interpreted as an \flexpression\fR made up of
the followi ng primaries and operators. In the descriptions, wherever \fINNfRis
used as a primary argunment, it is interpreted as a decinmal integer optionally
preceded by a plus (\fB+t\fR) or mnus (\fB\(m\fR) sign, as follows:

.sp

.ne 2

. na
\fBHNfINVfRfR
.ad

.RS 6n

nore than \fIn\fR

149 . RE

151
152
153
154
155
156
157
158

160
161
162
163
164
165
166
167

171
175
172
173
174
175
176
177
178
179
180

.sp
.ne 2

.na
\fB\fINNfRfR
.ad

. RS 6n

exactly \fIn\fR
.RE

.sp
.ne 2

. na
\fB-\fINNfRfR
.ad

. RS 6n

less than \fIn\fR
. RE

. RE

. SS "Expressi ons"

.sp

.LP

Val i d expressions are:

.sp
.ne 2

. na

\fB\fB-acl \fRfR

.ad

.RS 17n

True if the file have additional ACLs defined.

181 . RE

183
184
185
186
187
188
189

.sp
.ne 2

. na
\fB\fB-amn\fR\fINNfRfR

.ad

.RS 17n

File was | ast accessed \fIn\fR m nutes ago.
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190

192
193
194
195
196
197
198
199
200

202
203

204 .

205
206
207
208

. RE

.sp
.ne 2

. na
\fB\fB-atime\fR\fINfRfR

.ad

.RS 17n

True if the file was accessed \fl

n\ f R days ago. The access tine of directories
in\flpath\fR is changed by \fBfind\ i
. RE

fRitself.

.sp
.ne 2

na
\fB\fB-cmn\fR\fINNfRfR

.ad

.RS 17n

File's status was |ast changed \flIn\fR m nutes ago.

209 . RE

211
212
213
214
215
216
217
218
219

221
222

223 .

224
225
226
227

.sp
.ne 2

. na
\fg\fB—cpi o\fR \fldevice\fRfR
a

RS 17n

Always true. Wites the current file on \fldevice\fRin \fBcpio\fR fornat
(5120- byte records).

.RE

.sp
.ne 2

na
\fB\fB-ctime\fR\fINfRfR

.ad

.RS 17n

True if the file' s status was changed \fIn\fR days ago.

228 .RE

230
231
232
233
234
235
236
237
238

.sp
.ne 2

. na
\fB\fB-depth\fR fR
d

. al

.RS 17n

Al ways true. Causes descent of the directory hierarchy to be done so that all
entries in a directory are acted on before the directory itself. This can be
useful when \fBfind\fRis used with \fBcpio\fR(1) to transfer files that are

239 contained in directories without wite permn ssion.

240 .RE

242 .sp

243 .ne 2

244 . na

245 \fB\fB-exec\fR \fl command\ f R f R

246 . ad

247 . RS 17n

248 True if the executed conmand returns a zero value as exit status. The end of
249 command nust be punctuated by an escaped sem colon (\fB;\fR). A comrand

250 argunment \fB{}\fR is replaced by the current pathnanme. |If the |last argument to
251 \fB-exec\fRis \fB{}\fR and you specify \fB+\fR rather than the sem col on

252 (\fB;\fR), the conmand is invoked fewer times, with \fB{}\fR replaced by groups

253
254
255

of pathnames. If any invocation of the command returns a non-zero value as exit
status, find returns a non-zero exit status.
.RE
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257
258
259
260
261
262
263
264
265
266
267
268
269
270
271

273
274
275
276
277
278
279
280

282
283
284
285
286
287
288
289

.sp
.ne 2

.na
\fB\fB-fol lowWfR fR

.ad

.RS 17n

Al ways true and al ways eval uated no matter where it appears in
\flexpression\fR The behavior is unspecified if \fB-followfR is u

\fBfind\fR conmand is invoked with either the \fB-H\fR or the \fB-L option.
Causes synbolic links to be followed. Wen follow ng synbolic links, \fBfind\fR
keeps track of the directories visited so that it can detect infinite |oops.

For exanple, such a | oop would occur if a symbolic link pointed to an ancestor.
Thi s expression should not be used with the find-type \fBI\fR expression. See

\ f BNOTES\ f R

. RE

i sed when the
f \fR

| ,

f

.sp
.ne 2

.na
\fB\fB-fstype\fR \fltype\fRfR
ad

RS 17n
True if the filesystemto which the file belongs is of type \fltype\fR
.RE

.sp
.ne 2

.na
\fB\fB-group\fR \flgname\fR fR
ad

.RS 17n
True if the file belongs to the group \flgnane\fR If \fl

gnane\fR i s nuneric
and there’'s no such group nane, it is taken as a group \fBID\f

R

290 . RE

292
293

294 .

295
296
297
298
299
300
301

303
304

305 .

306
307
308
309
310

312
313

314 .

315
316
317
318
319

321

.sp
.ne 2

na
\fB\fB-groupacl\fR \flgname\f R fR
ad

RS 17n

True if the file's ACL contains an entry for the group \flgnanme\fR
If \flgname\fR is nunmeric and there’s no such group nane, it is taken
as a group \fBID\fR

.RE

.sp
.ne 2

na
\fB\fB-inane\fR \flpattern\fRfR

.ad

.RS 17n

Li ke \fB-name\fR, but the match is case insensitive.
. RE

.sp
.ne 2

na
\fB\fB-inumM fR\fINNfRfR

.ad

.RS 17n

True if the file has inode nunmber \fIn\fR
. RE

.sp
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322
323
324
325
326
327

.ne 2

. na
\fB\fB-ipath\fR \flpattern\fRfR

.ad

.RS 17n

Li ke \fB-path\fR, but the match is case insensitive.

328 . RE

330
331

332 .

333
334
335
336

.sp
.ne 2

na
\fB\fB-iregex\fR \flpattern\fRfR
ad

RS 17n
Li ke \fB-regex\fR, but the match is case insensitive.

337 .RE

339
340
341
342
343
344
345
346

348
349
350
351
352
353
354
355
356
357
358
359

361
362
363
364
365
366
367
368
369

370 .
371 .

372
373
374
375
376
377
378
379
380
381

382 .
383 .

384
385
386
387

.sp
.ne 2

. na

\fB\fB-links\fR\fINNfRfR

.ad

.RS 17n

True if the file has \fIn\fR Iinks.
. RE

.sp
.ne 2

.na
\fB\fB-local \fRfR

.ad

.RS 17n

True if the file systemtype is not a rempte file systemtype as defined in the
\fBletc/dfs/fstypes\fR file. \fBnfs\fRis used as the default renote filesystem
type if the \fB/etc/dfs/fstypes\fRfile is not present. The \fB-local\fR option
descends the hierarchy of non-local directories. See \fBEXAMPLES\fR for an
exanpl e of how to search for local files wi thout descending.

.RE

.sp
.ne 2

.na
\fB\fB-1s\fRfR

.ad

.RS 17n

Al ways true. Prints current pathname together with its associated statistics.
These include (respectively):

.RS +4

.el o

i node nunber

. RE

.RS +4

.TP

.iet \(bu

.el o

size in kilobytes (1024 bytes)
RE

RS +4
.el o
protection node

. RE
.RS +4
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388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404

405 .
406 .
407 .

408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425

427
428

429 .

430
431
432
433
434
435
436
437

TP

.iet \(bu

.el o

nunber of hard |inks
RE

.RS +4
TP

.iet \(bu
.el o
user

. RE

.RS +4

.TP

.iet \(bu
.el o

gr oup

.el o
size in bytes
RE

RS +4

.TP

.iet \(bu

.el o

nodi fication tine.

. RE
If the file is a special file, the size field instead contains the nmajor and
m nor devi ce nunbers.

.sp
If the file is a synbolic link, the pathname of the linked-to file is printed
preceded by ‘\fB\(->\fR & . The format is identical to that of \fBIs\fR
\fB-gilds\fR (see \fBIs\fR(1B)).

s

. Sp
Formatting is done internally, w thout executing the \fBIs\fR program
.RE

.sp
.ne 2

na
\fB\fB-maxdepth\fR \fIN\fRfR

.ad

.RS 17n

Al ways true; descend at nost \fIn\fR directory |evels bel ow the conmrand
line arguments. |f any \fB-maxdepth\fR primary is specified, it

applies to the entire expression even if it would not normally be

eval uated. \fB-nmaxdepth O\fR linmits the whole search to

the command |ine argunents.

438 . RE

440
441

442 .

443
444
445
446
447
448
449
450

452
453

.Sp
.ne 2

na
\fB\fB-mindepth\fR\fIN\fRfR
.ad
.RS 17n

Al ways true; do not apply any tests or actions at |evels |less

than \fINN\fR If any \fB-mindepth\fR primary is specified, it applies to the
entire expression even if it would not nornally be eval uated.

\fB-m ndepth 1\fR processes all but the command |ine argunents.

.RE

.sp
.ne 2
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454
455
456
457
458
459

461
462

463 .

464
465
466
467
468

.na
\fB\fB-mmin\fR\fINNfRfR

.ad

.RS 17n

File's data was |ast nodified \fIn\fR m nutes ago.
. RE

.sp
.ne 2

na
\fB\fB-mount\f R fR

.ad

.RS 17n

Al ways true. Restricts the search to the file systemcontaining the directory
speci fied. Does not list nount points to other file systens.

469 . RE

471
472
473
474
475
476
477

.sp
.ne 2

. na
\fB\fB-mime\fR\fINNfRfR

.ad

.RS 17n

True if the file's data was nodified \fln\fR days ago.

478 . RE

480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496

498
499

500 .

501
502
503
504
505
506

508
509

510 .

511
512
513
514
515
516

518
519

.sp
.ne 2

.na
\fB\fB-nane\fR \flpattern\fRfR

.ad

.RS 17n

True if \flpattern\fR matches the basename of the current file nane. Nornal
shell file name generation characters (see \fBsh\fR(1)) can be used. A

backsl ash (\fB\|\e\|\fR) is used as an escape character within the pattern. The
pattern shoul d be escaped or quoted when \fBfind\fR is invoked fromthe shell.

.sp
Unl ess the character "\fB\&\fR is explicitly specified in the beginning of
\flpattern\fR, a current file name beginning with '\fB\& \fR does not natch
\flpattern\fR when using \fB/usr/bin/find\fR \fB/usr/xpg4/bin/find\ fR does not
make this distinction; wildcard file nanme generation characters can match file
names beginning with "\fB\&\fR .

. RE

.sp
.ne 2

na
\fB\fB-ncpio\fR \fldevice\fRfR
d

.a

.RS 17n

Al ways true. Wites the current file on \fldevice\fRin \fBcpio\fR\fB-c\fR
format (5120 byte records).

. RE

.sp
.ne 2

na
\fB\fB-newer\fR\fIfile\fRfR

.ad

.RS 17n

True if the current file has been nodified nore recently than the argunent
\flfile\fR

.RE

.sp
.ne 2



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

520
521
522
523
524
525

527
528

529 .

530
531
532
533

.na
\ f B\ f B- nogroup\ f R f R

.ad

.RS 17n

True if the file belongs to non-existing group.
. RE

.sp
.ne 2

na
\fB\fB-nouser\fRfR

.ad

.RS 17n

True if the file belongs to non-existing user.

534 . RE

536
537
538
539
540
541
542
543
544

546
547
548
549
550
551
552

.sp
.ne 2

.na
\fB\fB-ok\fR \fl command\f R f R

.ad

.RS 17n

Li ke \fB-exec\fR, except that the generated cormand line is printed with a
question mark first, and is executed only if the response is affirmative.
.RE

.sp
.ne 2

.na
\fB\fB-path\fRfR

.ad

.RS 17n

Li ke \fB-name\fR, but matches the entire file path and not just basenane.

553 . RE

555
556

557 .

558
559
560
561
562
563
564
565
566
567
568
569
570
571
572

574
575
576
577
578
579
580
581

583
584
585

.sp
.ne 2

na
\fB\fB-permfR [\fB-\fR|\flnode\fRfR
ad

.RS 17n

The \flnode\fR argunent is used to represent file node bits. It is identical in
format to the synbolic node operand, \flsynbolic_node_list\fR described in
\fBchnod\fR(1), and is interpreted as follows. To start, a tenplate is assuned
with all file node bits cleared. An \flop\fR synbol of:

.sp

.ne 2

.na
\fB\fBH\fRfR

.ad

. RS 8n

Set the appropriate node bits in the tenplate
.RE

.sp
.ne 2

.na
\fB\fB\(m\fRfR

.ad

. RS 8n

Clear the appropriate bits
.RE

.sp
.ne 2
.na
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586 \fB\fB=\fR fR

587 . ad

588 . RS 8n

589 Set the appropriate node bits, without regard to the contents of the file node
590 creation mask of the process

591 . RE

593
594
595
596
597
598
599
600
601
602
603
604

606
607

608 .

609
610
611
612
613
614
615
616

618
619

620 .

621
622
623
624

The \flop\fR synmbol of \fB\(m\fR cannot be the first character of \flnopde\fR
to avoid anbiguity with the optional |eading hyphen. Since the initial node is
all bits off, there are no synbolic nodes that need to use \fB\(m\fR as the
first character.

.sp
If the hyphen is onmitted, the prinary evaluates as true when the file

perm ssion bits exactly match the value of the resulting tenplate.

.sp

Oherwise, if \fInode\fR is prefixed by a hyphen, the primary eval uates as true
if at least all the bits in the resulting tenplate are set in the file

permi ssion bits.

. RE

.sp
.ne 2

na
\fB\fB-permfR [\fB-\fR|\flonumMfR fR
ad

.RS 17n

True if the file permission flags exactly match the octal nunber \flonumfR
(see \fBchnod\fR(1)). If \flonumfR is prefixed by a minus sign (\fB\(m\fR),
only the bits that are set in \flonumfR are conpared with the file perm ssion
flags, and the expression evaluates true if they match.

. RE

.sp

.ne 2

na

\fB\fB-print\fRfR
d

. al
.RS 17n
Al ways true. Causes the current pathname to be printed.

625 . RE

627
628
629
630
631
632
633
634
635

637
638

639 .

640
641
642
643
644
645
646

648
649

650 .

651

.sp
.ne 2

.na
\fB\fB-printO\fRfR
.ad

.RS 17n

Al ways true. Causes the current pathname to be printed, term nated by an ASCl |
NUL character (character code 0) instead of a newine.
.RE

.sp
.ne 2

na

\fB\fB-prune\fRfR

.ad

.RS 17n

Al ways yields true. Does not exami ne any directories or files in the directory

structure below the \flpattern\fR just matched. (See EXAMPLES). If \fB-depth\fR
is specified, \fB-prune\fR has no effect.
. RE

.sp
.ne 2

na
\fB\fB-regex\fR \flpattern\fRfB
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652
653
654
655

.ad

.RS 17n

True if the full path of the file matches \flpattern\fR using regul ar
expressi ons.

656 . RE

658
659
660
661
662
663
664
665

.Sp
.ne 2

.na
\fB\fB-size\fR\fINMfR\fBc\fRI\fR

.ad

.RS 17n

True if the file is \flIn\fR bl ocks Iong (512 bytes per bl ock).
followed by a \fBc\fR the size is in bytes.

If \fInNNfRis

666 . RE

668
669

.sp
.ne 2

670 .na

671

\fB\fB-type\fR\fIc\fRfR

672 .ad

673
674
675
676
677

.RS 17n

True if the type of the file is \flc\fR where \flc\fRis \fBb\fR, \fBc\fR
\fBA\fR, \fBD\fR \fBf\fR \fBI\fR \fBp\fR or \fBs\fR for block special file,
character special file, directory, door, plain file, synbolic link, fifo (naned
pi pe), or socket, respectively.

678 . RE

680
681

.sp
.ne 2

682 .na

683

\fB\fB-user\fR \fluname\f R f R

684 . ad

685
686
687

.RS 17n
True if the file bel ongs to the user \flunane\fR |If \flunane\fR is numeric and
there’s no such user name, it is taken as a user \fBID\fR

688 . RE

690
691

.sp
.ne 2

692 . n

693
694
695
696
697
698

a
\fB\fB-useracl\fR \flunane\fRfR

.ad

RS 17n

True if the file's ACL contains an entry for the user \fluname\fR
If \fluname\fR is nuneric and there’'s no such user nane, it is
taken as a user \fBID\fR

699 . RE

701
702
703
704
705
706
707

.sp
.ne 2

.na
\fB\fB-xdev\fR fR

.ad

.RS 17n

Sanme as the \fB-mount\fR prinary.

708 . RE

710
711

.sp
.ne 2

712 . na

713
714
715
716

\fB\fB-xattr\fRfR

.ad

.RS 17n

True if the file has extended attributes.

717 . RE
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719
724
720
721
722
723
724
725
726

. SS "Conpl ex Expressions"

.sp

.LP

The primaries can be conbined using the follow ng operators (in order of
decreasi ng precedence):

.sp

.ne 2

.na
\fBL)\fB(\fR flexpression\fRfB)\fRfR
d

727 . al

728
729
730
731

.sp .6

.RS 4n

True if the parenthesized expression is true (parentheses are special to the
shell and nust be escaped).

732 . RE

734
735
736
737

.sp
.ne 2

.na
\fB2)\fBI\fR flexpression\fRfR
d

738 . al

739
740
741

.sp .6
. RS 4n
The negation of a primary (\fBI\fRis the unary \flnot\fR operator).

742 . RE

744
745
746
747
748
749
750
751
752

.sp
ne 2

\fB3) \flexpression\fRfB[\fRfB-a\fRfB]\fR \flexpression\fRfR
ad

.Sp .6

RS 4n

Concat enati on of primaries (the \fland\fR operation is inplied by the
juxtaposition of two primaries).

753 . RE

755
756
757
758
759
760
761
762

.sp
ne 2

\fB4) \flexpression\fRfB\fRfB-o\fRflexpression\fRfR
ad
.sp .6

RS 4n
Alternation of primaries (\fB-o\fRis the \flor\fR operator).

763 . RE

765

.sp

766 .LP

767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782

When you use \fBfind\fR in conjunction with \fBcpio\fR, if you use the \fB-L\fR
option with \fBcpio\fR, you nust use the \fB-L\fR option or the \fB-followfR
primtive with \fBfind\fR and vice versa. Oherwise the results are

unspeci fi ed.

.sp

.LP

If no \flexpression\fRis present, \fB-print\fRis used as the expression.

G herwi se, If the specified expression does not contain any of the primaries
\fB-exec\fR \fB-ok\fR \fB-Is\fR or \fB-print\fR the specified expression is
effectively replaced by:

.sp

.LP

(\flspecified\fR) \fB-print\fR

.sp

.LP

The \fB-user\fR, \fB-group\fR, and \fB-newer\fR primaries each evaluate their
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783
784
785
791
786
787
788
789
790
791
792

793 .

794

796
797
798
799
800

801 .

802
803

805
806
807

respective argunents only once. Invocation of \flcomand\fR specified by
\fB-exec\fR or \fB-ok\fR does not affect subsequent primaries on the sane file.
. SH USAGE

.sp

.LP

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

. SH EXAMPLES

.LP

\fBExanple 1 \fRWiting Qut the H erarchy Directory

.sp

LP

The fol |l owi ng cormands are equi val ent:

.sp
Lin 42

. nf

exanpl e% \ f Bf i nd
exanpl e% \ fBfind .
fi

.in -2

.sp

.sp
.LP
They both wite out the entire directory hierarchy fromthe current directory.

AfR
-print\fR

809 .L

810
811
812
813
819
814

816
817
818
819
820
821
822
823

825
826
827
828
829
830

832
833

P
\f BExanpl e 2 \f RRenpving Files
.sp
.LP
The foll owi ng conmand renoves al |
The follow ng comand renoves all
or \fB*.o\fR that have not

files in your hone directory naned \fBa.out\fR
files in your home directory naned \fBa.out\fR
been accessed for a week:

.sp

Lin +2

. nf

exanpl e% \ f Bf i nd $HOME \e( -nane a.out
-atime +7 -exec rm{} \e;\fR

-0 -nane '*.0" \e) \e
i
.in -2

.sp
. LP

\fBExanple 3 \fRPrinting All
.sp

.LP
The foll owing command recursively print all file nanes in the current directory
and bel ow, but skipping \fBSCCS\fR directories:

Fil e Nanmes But Skipping SCCS Directories

.sp
.in +2

834 . n

835

f
exanmpl e% \fBfind . -name SCCS -prune -o -print\fR

836 .fi

837
838

840
841
842
843
844
845
846

.in -2
.sp

.LP

\fBExanple 4 \fRPrinting all
.sp

.LP

Recursively print all file
the contents of \fBSCCS\fR
directory name:

file nanes and the SCCS directory nanme

names in the current directory and bel ow, ski pping
directories, but printing out the \fBSCCS\fR

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

848
849

.sp
.in +2

850 .n

851

f
exanmpl e% \fBfind . -print -name SCCS -prune\fR

852 . fi

853
854

856
857
858
859
860
861

863
864
865
866
867

869

.in -2
.sp

.LP

\fBExanple 5 \fRTesting for the Newer File

.sp

.LP

The fol | ow ng command is basically equivalent to the \fB-nt\fR extension to
\fBtest\fR(1):

.sp
Lin +2

. nf

exanple$ \fBif [ -n "$(find
filel -prune -newer file2)" ]; then

printf %\elen "filel is newer than file2"\fR

870 . fi

871
872

.in -2
.sp

874 . L

875
876
877
878
879
880

882
883
884
885

P
\fBExanpl e 6 \fRSel ecting a File Using 24-hour Mde
.sp
.LP
The descriptions of \fB-atime\fR, \fB-ctime\fR, and \fB-ntine\fR use the
termnology \fIn\fR ‘‘24-hour periods’’. For exanple, a file accessed at 23:59
is selected by:

.sp
.in +2
. nf

exanple% \fBfind . -atine -1 -print\fR

886 .fi

887
888

890
891
892
893

895
896
897
898
899
900
901

903
904
905
906

.in -2
.sp

.sp
.LP

at 00:01 the next day (less than 24 hours later, not nore than one day ago).
The nidni ght boundary between days has no effect on the 24-hour cal cul ation.

. LP
\fBExanple 7 \fRPrinting Files Matching a User’s Permi ssion Mde
SP

P
The fol | ow ng command recursively print all file nanes whose pernission node
exactly matches read, wite, and execute access for user, and read and execute
access for group and other:

.sp
.in +2
. nf

exanpl e% \fBfind . -permu=rwx, g=rx, o=rx\fR

907 . fi

908
909

911
912

.in -2
.sp

.sp
.LP

14



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

913

915
916
917
918

The above could alternatively be specified as follows:

.sp
Lin +2

. nf
exanpl e% \fBfind . -perma=rwx, g-w, o-wfR
i

919 .f

920
921

923
924
925
926
927
928

930
931
932
933
934
935
936

938
939
940
941
942
943

.in -2
.sp

.LP
\fBExanple 8 \fRPrinting Files with Wite Access for \fBother\fR

.sp
.LP

The following conmand recursively print all file names whose pernission
includes, but is not limted to, wite access for other:

.sp
.in +2

. nf
exanpl e% \fBfind . -perm-o+wfR
i

.in -2
.sp
.LP
\fBExanple 9 \fRPrinting Local Files w thout Descending Non-local Directories
.sSp
.in +2
. nf
exanple% \fBfind . ! -local -prune -o -print\fR
i

944 . f

945
946

948
949
950
951
952
953
954

.in -2
.sp

. LP

\fBExanpl e 10 \fRPrinting the Files in the Nane Space Possessing Extended
Attributes

.sp

Lin 42

. nf
exarmpl e% \fBfind . -xattr\fR
i

955 . f

956
957

959
966
960
961
962
963
964
965
966
967
968
969
970
971
972

974
975
976
977

.in -2
.sp

. SH ENVI RONVENT VARI ABLES

.sp

.LP

See \fBenviron\fR(5) for descriptions of
that affect the execution of \fBfind\

\f BLC_COLLATE\f R, f \ f
.sp

.ne 2

ng environnment variabl es
\fBLC ALL\fR

\f BLC_CTYPE\ " and \ T BNLSPATH f R

.na
\fB\f BPATH f R f R

.ad

. RS 8n

Deternmine the location of the \flutility_name\fR for the \fB-exec\fR and
\fB-ok\fR prinmaries.

. RE

.sp
.LP

Affirmative responses are processed using the extended regul ar expression
defined for the \fByesexpr\fR keyword in the \fBLC MESSAGES\fR category of the

15
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978
979
980
981
982
983
984
992
985
986
987
988
989
990
991

16

user’s locale. The locale specified in the \fBLC COLLATE\fR category defines

t he behavi or of ranges, equival ence classes, and multi-character collating

el ements used in the expression defined for \fByesexpr\fR The |ocale specified
in \fBLC_CTYPE\fR determ nes the locale for interpretation of sequences of
bytes of text data a characters, the behavior of character classes used in the
expression defined for the \fByesexpr\fR See \fBlocale\fR(5).

.SH EXIT STATUS

.sp

.LP

The following exit values are returned:

.sp

.ne 2

.na
\fB\fBO\fR fR
.ad

992 . RS

993

6n
Al \flpath\fR operands were traversed successfully.

994 . RE

996
997
998
999
1000
1001
1002

.sp
.ne 2

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

.RS 6n

An error occurred.

1003 . RE

1005
1014
1006
1007
1008
1009
1010
1011
1012

1014
1015
1016
1017
1018
1019
1020
1021

1023
1024
1025
1026
1027
1028
1029
1030

1032
1042
1033
1034
1035

1037
1038
1039
1040

. SH FILES

.sp
.ne 2

.na
\fB\fB/etc/passwd\ fR fR
ad

-RS 20n
Password file
. RE

.sp
.ne 2

.na
\fB\fB/etc/group\fR R
.ad

. RS 20n

Goup file

.RE

.sp
.ne 2

.na
\fB\fB/etc/dfs/fstypes\fRfR

.ad

. RS 20n

File that registers distributed file system packages
.RE

. SH ATTRI BUTES

.sp

.LP

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

.sp
.TS
box;
c| c
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1041
1042
1043
1044
1045
1046
1047
1048
1049

1051
1062
1052
1053
1054
1055
1056

1057

1069
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069

1071
1072

1073

1074
1075
1076
1077
1078

1079

1081
1094
1082

1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101

Ll
ATTRI BUTE TYPE ATTRI BUTE VALUE

Csl Enabl ed
Tnterface Stability Committed

St andard See \fBstandards\fR(5).
. TE

. SH SEE ALSO
.sp

LP
Bechmod\ f R(1), \fBcpi o\fR(1), \fBs

\ f h\fR(1), \fBtest\fR(1), \fBIs\fR(1B),
\fBacl\fR(5), \fBregex\fR(5), \fBstat\fR(2), \fBumask\fR(2),
\fBattributes\fR(5), \fBenviron\fR(5), \fBfsattr\fR(5), \fBlargefile\fR(5),
\fBlocal e\ fR(5), \fBstandards\fR(5)

SH WARNI NGS

.sp

.LP

The foll owi ng options are obsolete and will not be supported in future
rel eases:

.sp

.ne 2

.na
\fB\fB-cpio\fR \fldevice\fRfR

.ad

.RS 17n

Always true. Wites the current file on \fldevice\fR in \fBcpio\fR fornat
(5120- byte records).

. RE

.sp
.ne 2

na
\fB\fB-ncpio\fR \fldevice\fRfR
d

. al
.RS 17n

Always true. Wites the current file on \fldevice\fRin \fBcpiol\fR\fB-c\fR
format (5120-byte records).

When using \fBfind\fR to determne files nodified within a range of tine, use
the \fB-ntine\fR argument \fBbefore\fR the \fB-print\fR argunent. O herwi se,
\fBfind\fR gives all files.

.sp

.LP

Sone files that might be under the Solaris root file systemare actually nount
points for virtual file systems, such as \fBmtfs\fR or \fBnanefs\fR Wen
conparing against a \fBufs\fR file system such files are not selected if
\fB-mount\fR or \fB-xdevi\fR is specified in the \fBfind\fR expression

.sp

.LP

Using the \fB-L\fR or \fB-followlfR option is not reconmended when descendi ng a
file-systemhierarchy that is under the control of other users. In particular,
when using \fB-exec\fR, synbolic links can |lead the \fBfind\fR conmand out of
the hierarchy in which it started. Using \fB-type\fRis not sufficient to
restrict the type of files on which the \fB-exec\fR command operates, because
there is an inherent race condition between the type-check perforned by the
\fBfind\fR command and the time the executed command operates on the file

ar gunent .
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1'\" te

2 .\" Copyright (c) 2006, Sun M crosystens, Inc. All Rights Reserved.

3 .\" The contents of this file are subject to the terms of the Cormon Devel opnent
4 .\" You can obtain a copy of the license at usr/src/ OPENSOCLARI S. LI CENSE or http:
5 .\" Wen distributing Covered Code, include this CDDL HEADER in each file and In
6 .TH LGRPINFO 1 "April 9, 2016"

7 . SH NAME

8 Igrpinfo \- display information about |ocality groups

9 . SH SYNOPSI S

10 . LP

11

. nf
12 \fBIgrpinfo\fR [\fB-aced Lnmrt\fR] [\fB-u \fRflunit\fR] [\fB-QfR | \fB-P\fR] \f
fi

15 . LP
16 . nf
17 \fBlgrpinfo\fR\fB-h\fR
18 . fi
20 .LP
21 .nf

22 \fBlgrpinfo\fR\fB-I\fR [\fB-c\fR] [\fB-GfR [\fB-QfR| \fB-P\fR \fllgrp\fR .
fi

25 . LP

26 . nf

27 \fBlgrpinfo\fR [\fB-T\fR| [\fB-aced Lm\fR [\fB-u \fRflunit\fR]
fi

30 . SH DESCRI PTI ON

. LP
32 \fBlgrpinfo\fR prints infornati on about the locality group (\fBlgroup\fR)
33 hierarchy and its contents.
34 .sp
35 . LP
36 An | group represents the set of CPU and nenory-like hardware devices that are
37 at nost sone distance (latency) apart fromeach other. Al Igroups in the
38 systemare identified by a unique integer called an \fBlgroup IDfR
39 .sp
40 . LP
41 | groups are organized into a hierarchy to facilitate finding the nearest
42 resources. Leaf Igroups each contain a set of resources that are cl osest
43 (local) to each other. Each parent Igroup in the hierarchy contains the
44 resources of its child Igroups plus their next nearest resources. Finally, the
45 \fBroot\fR I group contains all the resources in the donmain within the |argest
46 | atency.
47 .sp
48 . LP
49 A Uniform Menory Access (UMA) machine is sinply represented by the root |group.
50 A Non Uniform Menory Access (NUMA) machine is represented by a hierarchy of
51 I groups to show the corresponding levels of locality. For exanple, a NUVA
52 machine with two latencies (local and rempte) has an \fBl group\fR hierarchy
53 consisting of two levels with its |eaves and the root.
54 .sp
55 . LP
56 Every application thread is assigned a \fBhome\fR | group. Wen the system needs
57 to allocate a CPU or nenory resource for a thread, it searches | group hierarchy
58 fromthe thread’ s hone | group for the closest available resources to the
59 thread’s hone. See \fBplgrp\fR(1) for details.
60 .sp
61 .LP
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W thout argunents, \fBlgrpinfo\fR prints general information about all |groups

in the system If any lgroup IDs are specified on the conmand |ine, the command

only prints information about the specified | groups. Various options control

Y\Ini ch I groups are displayed and the exact information that is printed for each
group.

.sp

.LP

| groups can be specified on the command line as Igroup IDs or by using specific

keywords. See \fBOPERANDS\fR

. SH OPTI ONS

.LP

You can conbi ne options together and the order in which options are specified

is not inportant. Lowercase options select what information should be printed

about | groups.

.sp

.LP

I nvoking \fBl grpinfo\fR w thout arguments is equivalent to:

. nf
lgrpinfo -c -e -1 -m-r -t all
fi

.in -2
.sp

.sp
.LP
The foll owi ng options are supported:

.sp
.ne 2

. na
\fB\fB-a\fRfR

. al
.RS 12n

Print topol ogy, CPU, nenory, |oad and |atency information.
.sp

This option is a shorthand for

.sp

.in +2

. nf

lgrpinfo -t -c -e -m-r -1 -L

i

.in -2

.sp

unless \fB-T\fR is specified as well. Wen \fB-T\fR is specified, the \fB-t\fR

108 option is not included.
109 . RE

111 .sp

112 .ne 2

113 .na

114 \fB\fB-c\fRfR

115 . ad

116 . RS 12n

117 Print CPU information.
118 .sp

119 This is the defaul t.
120 . RE

122 .sp

123 .ne 2

124 .na

125 \fB\fB-QfRfR

126 . ad

127 . RS 12n
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128
129
130
131
132
133

135
136
137
138
139
140
141
142
143
144

145 .

147
148
149
150
151
152
153
154
155
156
157
158
159

161
162
163
164
165
166
167

Repl ace each Igroup in the list with its children.

.sp
This option cannot be used with the \fB-P\fR or the \fB-T\fR option. Wen no
argunents are specified, this option is applied to the | groups displayed by
defaul t.

. RE

.sp
.ne 2

.na
\fB\fB-e\fRfR

.ad

.RS 12n

Print Igroup |oad average. The |l group | oad averages are only displayed for |eaf
| groups.

.sp
This is the default.
RE

.sp
.ne 2

.na
\fB\fB-GfRfR

.ad

.RS 12n

Print OS view of |group hierarchy.

.sp
By default, the caller’s view of the Igroup hierarchy is displayed which only
includes what the caller can use, for exanple, only the CPUs in the caller’s
processor set is displayed. See \fBlIgrp_init\fR(3LGRP) on the operating system
and the caller’s view

. RE

.sp
.ne 2

.nha
\fB\fB-h\fRfR
.ad

.RS 12n

Print short help nessage and exit.

168 . RE

170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185

187
188
189
190
191
192
193

.sp
.ne 2

. na
\fB\fB-I\fRfR

.ad

.RS 12n

Print matching I1Ds only.

.sp
This option is intended for scripts and can be used with \fB-c\fR \fB-GfR
and \fB-QfRor \fB-P\fR If \fB-c\fR is specified, print list of CPUs
contained in all matching | groups. OQtherw se, the IDs for the natching | groups
i s displayed. See \fBEXAWPLES\fR

.sp

Wien no argunents are specified, this option is applied to the |groups

di spl ayed, which, by default is all |groups.

.RE

.sp
.ne 2

. na
\fB\fB-I\fRfR

.ad

.RS 12n

Print information about |group |atencies.
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194
195
196
197
198
199

201
202
203
204
205
206
207
208

.sp
The | atency val ue specified for each Igroup is defined by the operating system
and is platformspecific. It can only be used for relative conparison of

| groups on the running system |t does not necessarily represent the actual

| atency between hardware devices and m ght not be applicable across platformns.
. RE

.sp
.ne 2

.na
\fB\fB-LA\fRfR

.ad

.RS 12n

Print the Igroup latency table. The lIgroup |atency table displays the relative
| atency fromeach I group to each of the other Igroups including itself.

209 . RE

211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226

228
229
230
231
232
233
234
235
236
237
238
239

241
242
243
244
245
246
247
248
249
250
251

.sp
.ne 2

.na

\fB\fB-mMfRfR

.ad

.RS 12n

Print nmenory information.

.sp

Menory sizes are scaled to the unit of neasure that yields an integer from
\fBO\fR to \fB1023\fR unless the \fB-u\fR option is specified as well. The
fractional part of the nunber is only displayed for values less than \fB1O\fR
This behavior is simlar to using the \fB-h\fR option of \fBIs\fR(1) or
\fBdf\fR(1M to display a human readabl e fornat.

.sp
This is the default.
. RE

.sp
.ne 2

. na
\fB\fB-P\fRfR

.ad

.RS 12n

Repl ace each Igroup in the list with its parents.

.sp
Thi s option cannot be used with the \fB-CQfR or \fB-T\fR option. Wen no
argunments are specified, this option is applied to the |groups displayed,
which, by default is all |groups.

.RE

.sp
.ne 2

.na
\fB\fB-r\fRfR

.ad

.RS 12n

Print information about |group resources.

.sp

The resources are represented by a set of |Igroups in which each nenber | group
directly contains CPU and nenory resources. If \fB-T\fR is specified as well,
only information about resources of the internmediate |groups is displayed.

252 .RE

254
255
256
257
258
259

.sp
.ne 2

.na
\fB\fB-t\fRfR
.ad

.RS 12n
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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
287
288
289
290

292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312

314
315
316
317
318
319
320
321
322

324
325

Print information about |group topol ogy.

.sp
This is the default.
. RE

.sp
.ne 2

.na
\fB\fB-T\fRfR

.ad

.RS 12n

Print the I group topology of a systemgraphically as a tree. This option can
only be used with the \fB-a\fR \fB-c\fR \fB-e\fR \fB-GfR
\fB-I\fR\fB-L\fR, \fB-mfR \fB-r\fR and \fB-u\fR options. It only prints

| group resources for internmediate | groups when used with the \fB-r\fR The
\fB-t\fR option is onmtted when \fB-T\fR is used with \fB-a\fR No infornation
is printed for the \fBroot\fR | group unless it is the only Igroup.

. RE

.sp
.ne 2

.ha
\fB\fB-u\fR \flunits\fRfR

.ad

.RS 12n

Specify nmenory units. Units should be b, k, m g, t, p, or e for bytes,

ki | obytes, megabytes, gigabytes, terabytes, petabytes, or exabytes
respectively. The fractional part of the nunber is only displayed for val ues
| ess than 10. This behavior is simlar to using the \fB-h\fR option of
\fBIs\fR(1) or \fBdf\fR(1M to display a human readabl e format.

. RE

. SH OPERANDS

.LP

The foll owi ng operands are supported:
.sp

.ne 2

. na

\fB\fllgrp\fRfR

.ad

. RS 8n

| groups can be specified on the command line as I group ID, by using one of the
foll owi ng keywords:

.sp
.ne 2

.na
\fBalI\fR
.ad

. RS 16n

Al |groups.

.sp
This is the default.
. RE

.sp
.ne 2

.na

\fBinternmedi ate\fR

.ad

. RS 16n

Al internediate Igroups. An internediate Igroup is an I group that has a parent
and children.

.RE

.sp
.ne 2
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326
327
328
329
330
331

.na
\f Bl eaves\fR

.ad

.RS 16n

Al leaf Igroups. A leaf Igroup is an Igroup that has no children in the | group
hi erarchy.

332 .RE

334
335

336 .

337
338
339
340
341
342

344

346
347
348
349
350
351
352
353
354
355
356
357

359
360
361
362
363

365
366
367
368
369

371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391

.sp
.ne 2

na
\fBroot\fR

.ad

. RS 16n

Root | group. Root |group contains all the resources in the domain within the
| argest latency and has no parent |group.

.RE

.RE

.sp
.LP

If an invalid lIgroup is specified, the Igrpinfo conmand prints a nessage on
standard error showing the invalid ID and continues processing other |groups
specified on the command |ine. When none of the specified | groups are valid,
\fBlgrpinfo\fR exits with an exit status of \fB2\fR

. SH EXAMPLES

.LP

\fBExanpl e 1 \fRPrinting Information about |groups

.sp

.LP

The followi ng exanple prints general information about |Igroups in the system

.sp
.LP

In this exanple, the systemis a 2 CPU AVMD Opteron nachine with two nodes, each
havi ng one CPU and 2 gi gabytes of nenory. Each of these nodes is represented by
a | eaf lgroup. The root |Igroup contains all the resources in the machine:

.sp
Lin 42
. nf
$ I grpinfo
I group 0 (root):
Children: 1 2
CPUs: 01
Menory: installed 4.0G allocated 2.2G free 1.8G
Lgroup resources: 1 2 (CPU); 1 2 (nenory)
Latency: 83
Igroup 1 (leaf):
Chil dren: none, Parent: O
CPU: 0
Menory: installed 2.0G allocated 1.2G free 788M
Lgroup resources: 1 (CPU); 1 (nenory)
Load: 0.793
Latency: 56
I group 2 (leaf):
Chil dren: none, Parent: O
CPU: 1
Menory: installed 2.0G allocated 1017M free 1.0G
Lgroup resources: 2 (CPU); 2 (menory)
Load: 0.817
Latency: 56
fi
.in -2
.sp
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393
394
395
396
397
398

400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415

417
418
419
420
421
422

424
425
426
427
428
429
430
431
432
433
434
435
436
437
438

440

442
443
444
445
446
447
448

449 .
450 .
451 .

453
454
455
456
457

.LP

\fBExanpl e 2 \fRPrinting | group Topol ogy

.sp

.LP

The followi ng exanple prints the | group topology tree on a 4 CPU AVMD Opt eron
machi ne:

.sp
.in +2
. nf
$ Igrpinfo -T
0
|-- 5
| fe- 1
|-- 6
| -2
|-- 7
| f-- 3
‘-- 8
i
.in -2
.sp
.LP
\fBExanple 3 \fRPrinting | group Topol ogy
.sp

.LP
The fol |l owi ng exanple prints the | group topology tree, resources, nmenory and
CPU information on a 2 CPU AMD Opt eron nachi ne:

.sp

.in +2

. nf

$ Igrpinfo -Ta
0

|-- 1

| CPU: 0

| Menory: installed 2.0G allocated 1.2G free 790M
| Load: 0.274
| Latency: 56

.- 2

CPU 1

Menory: installed 2.0G allocated 1019M free 1.0G
Load: 0.937

Latency: 56

Lgroup | atenci es:

| 0 1 2

0| 83 83 83
1| 83 56 83
2| 83 83 56
fi

in-2

sp

. LP

\fBExanpl e 4 \fRPrinting | group IDs

.sp

.LP

The followi ng exanple prints Igroup IDs for children of the root I|group:
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459
460
461
462
463
464
465
466

468
469
470
471
472

474
475
476
477
478
479
480
481

483
484
484
485
486
487

489
490
491
492
493
494
495
496
497
498
499
500
501

503
504
505
506
507
508
509
510
511
512
513

515
516
517
518
519
520
521
522

.sp
.in +2

. nf

$ Igrpinfo -1 -C root
12

Cfi

.in -2

.sp

.LP

\fBExanpl e 5 \fRPrinting CPU | Ds

.sp

.LP

The following exanple prints CPU IDs for all CPUs in | group 1:

.sp

.in +2

. nf

$ Igrpinfo -c -1 1
0

i
.in -2
.sp

.LP
\fBExanple 6 \fRPrinting |Information about |group Latencies
\fBExanpl e 6 \fRPrinting Information about |gropu Latencies
.sp
.LP
The following exanple prints information about |group |atencies:
.sp
.in +2
. nf
$ lgrpinfo -I
I group 0 (root):
Latency: 83
Igroup 1 (leaf):
Latency: 56
Igroup 2 (leaf):
Latency: 5
i
.in -2
.sp

.SH EXIT STATUS

.LP
The followi ng exit values are returned:

.sp
.ne 2

.na

\fB\fBO\fRfR

.ad

.RS 5n

Successful conpletion.
.RE

.sp
.ne 2

.na

\fB\fBI\fRfR

.ad

. RS 5n

Unabl e to get Igroup information fromthe system
.RE
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524 .sp
525 .ne 2

526 .na

527 \fB\f B2\ f R fR

528 . ad

529 . RS 5n

530 All Igroups specified are invalid.
531 . RE

533 .sp
534 .ne 2

535 .na

536 \fB\fB3\fRfR
537 . ad

538 . RS 5n

539 Invalid syntax.
540 . RE

542 . SH ATTRI BUTES

543 . LP

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

547 .sp

548 . TS

549 box;

550 c | ¢

550 1 | I .

552 ATTRI BUTE TYPE ATTRI BUTE VALUE
553

554 Interface Stability See bel ow.
555 . TE

557 .sp
558 . LP

559 The human readabl e output is Unstable.
560 . SH SEE ALSO

561 .LP

562 \fBIs\fR(1), \fBplgrp\fR(1), \fBpmap\fR(1), \fBproc\fR(1), \fBps\fR(1),

563 \fBdf\fR(1M, \fBprstat\fR(1M, \fBlgrp_init\fR(3LGRP), \fBliblgrp\fR(3LIB),
564 \fBproc\fR(4), \fBattributes\fR(5)
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1.\

2 .\" Sun Mcrosystens, Inc. gratefully acknow edges The Open G oup for

3 .\" permission to reproduce portions of its copyrighted docunentation.
4 \" Oiginal docunentation from The Open G oup can be obtained online at
5 .\" http://ww. opengroup. or g/ bookst ore/ .

6 .\"

7 .\" The Institute of Electrical and El ectronics Engi neers and The Qpen
8 .\" Goup, have given us permission to reprint portions of their

9 .\" docunentation.

10

A\
11 .\" In the follow ng statement, the phrase '‘this text’’ refers to portions

12 .\" of the system docunentation.
13 .\"
14 " Portions of this text are reprinted and reproduced in electronic form

A\
15 .\" in the SunCS Reference Manual, from|EEE Std 1003.1, 2004 Edition,

16 .\" Standard for Information Technol ogy -- Portable Operating System
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30 .\"
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34 .\" and limtations under the License.

35 .\"

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

37 .\" file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
38 .\" If applicable, add the follow ng below this CDDL HEADER, with the
39 .\" fields enclosed by brackets "[]" replaced with your own identifying
40 Q information: Portions Copyright [yyyy] [nane of copyright owner]

41 .\"

42 \"

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

44 \" Portions Copyright (c) 2003, Sun Mcrosystens, Inc. Al R ghts Reserved
45 t Portions Copyright 2013 DEY Storage Systens, |nc.

46 .\"

47 . TH LOCALEDEF 1 "April 9, 2016"

48 . SH NAME

49 | ocal edef \- define |ocal e environnent

50 . SH SYNOPSI S

51 .LP

52 . nf

53 \fBlocal edef\fR [\fB-c\fR [\fB-V\fR] [\fB-WfR] [\fB-f\fR \flcharmap\fR]
54 [\fB-WfR \flwidthfile\fR] [\fB-i\fR \flsourcefile\fR]

55 [\fB-u\fR \flcode_set_nane\fR] \fllocal enane\fR

56 .fi

58 . SH DESCRI PTI ON
59 .

LP
60 The \fBlocal edef\fR utility converts source definitions for |ocale categories
61 into a format usable by the functions and utilities whose operational behavior
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is determined by the setting of the |ocale environnment variables; see

\ f Benvi ron\ f R(5) .

.sp

.LP

The utility reads source definitions for one or nore |ocal e categories

bel onging to the sanme locale fromthe file nanmed in the \fB-i\fR option (if
specified) or fromstandard input.

.sp

.LP

Each category source definition is identified by the correspondi ng environnment
variable nane and termnated by an \fBEND\fR \flcategory-nane\fR statenent. The
foll owing categories are supported.

.sp

.ne 2

. na

\fB\f BLC_ CTYPE\fR fR

.ad

. RS 15n

Defines character classification and case conversion.
RE

.sp
.ne 2

. na

\fB\f BLC_COLLATE\fR f R
.ad

.RS 15n

Defines collation rules.
RE

.sp
.ne 2

.na
\fB\f BLC_ MONETARN\ f R f R

.ad

. RS 15n

Defines the format and synbols used in formatting of nonetary infornation.
.RE

.sp
.ne 2

.na
\fB\f BLC NUMERIQ\f R f R

.ad

. RS 15n

Defines the decimal delimter, grouping and groupi ng synbol for non-nonetary

108 nuneric editing.

109 . RE

111 .sp

112 .ne 2

113 .na

114 \fB\fBLC_TIME\fR fR

115 . ad

116 . RS 15n

117 Defines the format and content of date and tine infornation.
118 . RE

120 .sp

121 .ne 2

122 .na

123 \fB\f BLC_MESSAGES\f R f R

124 . ad

125 . RS 15n

126 Defines the format and values of affirnmative and negative responses.

127 .RE
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129
130
131
132
133
134
135
136
137
138

. SH OPTI ONS

.LP

The foll owi ng options are supported:
.sp

.ne 2

.na

\fB\fB-c\fRfR

. al
.RS 23n
Creates permanent output even if warning nessages have been issued.

139 . RE

141
142
143
144
145
146
147

.sp
.ne 2

. na
\fB\fB-vV\fR fR

.ad

. RS 23n

Emt verbose debuggi ng output on standard output.

148 . RE

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

164
165
166
167
168
169
170
171
172
173
174
175

177
178
179
180
181
182
183
184
185
186
187
188
189
190

192
193

.sp
.ne 2

.na
\fB\fB-UWfR R

.ad

. RS 23n

I gnore the presence of character synbols that have no nmatching character
definition. This facilitates the use of a commopn locale definition file
to be used across nultiple encodings, even when sonme synbols are not
present in a given encoding.

.sp

Support for this option is an illunps extension.

. RE

.sp
.ne 2

.na
\fB\fB-fA\fR \flcharmap\f R fR

. al
.RS 23n

Specifies the pathnane of a file containing a mapping of character synbols and
collating element synbols to actual character encodings. This option nust be
specified if synbolic nanes (other than collating synbols defined in a
\fBcol | ati ng-synmbol \f R keyword) are used. |f the \fB-f\fR option is not
present, the default character mapping will be used.

. RE

.sp
.ne 2

.nha
\fB\fB-WfR \flwidthfile\fRfR

.ad

. RS 23n

The path nane of the file containing character screen width definitions.

If not supplied, then default screen widths will be assuned, which will
general |y not account for East Asian encodings requiring nore than a single
character cell to display, nor for conbining or accent nmarks that occupy

no additional screen wdth.

.sp
The support for width files is an illunps extension.
.RE

.sp
.ne 2
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194 .na

195 \fB\fB-i\fR \flsourcefile\fRfR

196 . ad

197 . RS 23n

198 The path nanme of a file containing the source definitions. If this option is
199 not present, source definitions wll be read from standard i nput.

200 . RE

202 .sp

203 .ne 2

204 .na

205 \fB\fB-u\fR \flcode_set_nane\fR fR

206 . al

207 . RS 23n

208 Specifies the nane of a codeset used as the target mapping of character synbols
209 and coll ating el enent synbols whose encodi ng values are defined in ternms of the
210 1SO'|I EC 10646-1: 2000 standard position constant values. See NOTES.

211 . RE

213 . SH OPERANDS

214 . LP

215 The foll owi ng operand is supported:

216 .sp

217 .ne 2

218 .na

219 \fB\fllocal ename\ f R fR

220 . ad

221 . RS 14n

222 ldentifies the locale. If the nane contains one or nore slash characters,
223 \fllocalenane\fR will be interpreted as a path name where the created |ocal e
224 definitions will be stored. This capability may be restricted to users with
225 appropriate privileges. (As a consequence of specifying one \fllocal ename\fR,

226
227
228

230
231
232
233
233
234

al though several categories can be processed in one execution, only categories
bel onging to the sane | ocal e can be processed.)
. RE

. SH QUTPUT

.LP

\fBl ocal edef\fR creates a directory of files that represents the locale’'s
data. The contents of this directory should generally be copied into the
data. The contants of this directory should generally be copied into the
appropriate subdirectory of /usr/lib/locale in order the definitions to

235 be visible to prograns linked with Iibc.

236 .sp

237 . SH ENVI RONMENT VARI ABLES

238 . LP

239 See \fBenviron\fR(5) for definitions of the follow ng environment variables
240 that affect the execution of \fBlocaledef\fR \fBLANGfR \fBLC ALL\fR,
241 \fBLC COLLATE\fR, \fBLC CTYPE\fR, \fBLC MESSAGES\fR, and \fBNLSPATH fR
242 . SH EXIT STATUS

243 . LP

244 The follow ng exit values are returned:

245 .sp

246 .ne 2

247 .na

248 \fB\fBO\f R fR

249 . ad

250 . RS 6n

251 No errors occurred and the | ocal es were successfully created.

252 .RE

254 .sp

255 .ne 2

256

257
258

.na
\fB\fBI\fRfR
.ad
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259
260

. RS 6n
War ni ngs occurred and the | ocal es were successfully created.

261 . RE

263
264
265
266
267
268
269
270
271
272

274
275
276
277
278
279
280

.sp
.ne 2

.na

\fB\fB2\fRfR

.ad

. RS 6n

The | ocal e specification exceeded inplenentation limts or the coded character
set or sets used were not supported by the inplenentation, and no | ocal e was
created.

. RE

.sp
.ne 2

.na
\fB\fB>3\fR fR

.ad

.RS 6n

Warni ngs or errors occurred and no output was created.

281 . RE

283
284
285
286
287

288 .

289
290
291
292
293

.sp
.LP

If an error is detected, no permanent output will be created.
. SH FI LES

.ne 2

na
\fB/usr/lib/locale/\fRfllocal ename\fRfB/\fR
.ad

.Sp .6

.RS 4n

The directory containing |ocal e data.

294 . RE

296
297
298
299

301
302
303
304
305
306
307
308

. SH ATTRI BUTES

.LP

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

.sp
. TS

box;

c| c

.

ATTRI BUTE TYPE ATTRI BUTE VALUE

Tnterface Stability St andar d

309 . TE

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

. SH SEE ALSO
LP

\fBlocal e\fR(1), \fBiconv_open\fR(3C), \fBnl_langinfo\fR(30),
\fBstrftine\fR(3C), \fBattributes\fR(5), \fBcharmap\fR(5), \fBenviron\fR(5),
\ f Bext ensi ons\f R(5), \fBlocal e\fR(5), \fBstandards\fR(5)

. SH WARNI NGS

.LP

If warnings occur, permanent output will be created if the \fB-c\fR option was
specified. The following conditions will cause warning nessages to be issued:
.RS +4

. TP

.iet \(bu

.el o

If a synbolic name not found in the \flcharmap\fR file is used for the

new usr/src/ man/ manl/ | ocal edef. 1

325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353

descriptions of the \fBLC_CTYPE\fR or \fBLC COLLATE\fR categories (for other
categories, this will be an error condition).
RE

RS +4

. TP

.iet \(bu

.el o

I f optional keywords not supported by the inplenentation are present in the
sour ce.

. RE

. SH NOTES

.LP

When the \fB-u\fR option is used, the \flcode_set_nane\fR option-argunent is
interpreted as a nanme of a codeset to which the 1SQO | EC 10646-1: 2000 standard
position constant val ues are converted. Both the 1SQO | EC 10646-1: 2000 standard
position constant val ues and other formats (decinal, hexadeci mal, or octal) are
valid as encoding values within the charmap file. The codeset can be any
codeset that is supported by the \fBiconv_open\fR(3C) function on the system
.sp

.LP

When conflicts occur between the charnmap specification of \flcode_set_nane\fR
\fInb_cur_max\fR, or \flnmb_cur_m n\fR and the corresponding val ue for the
codeset represented by the \fB-u\fR option-argunent \flcode_set_name\fR, the
\fBlocal edef\fR utility fails as an error.

.sp

. LP

Wien conflicts occur between the charmap encodi ng val ues specified for synbolic
names of characters of the portable character set and the character encoding
val ues defined by the US-ASCI|, the result is unspecified.
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1.\
2 .\" Sun Mcrosystens, Inc. gratefully acknow edges The Open G oup for
3 .\" permission to reproduce portions of its copyrighted docunentation.
4 \" Oiginal docunentation from The Open G oup can be obtained online at
5 .\" http://ww. opengroup. or g/ bookst ore/ .
6 \"
7
8
9

‘\" The Institute of Electrical and El ectronics Engi neers and The Open

.\" Goup, have given us permission to reprint portions of their

.\" docunentati on.
10 .
11 .\" In the followi ng statenent, the phrase ‘‘this text’' refers to portions
12 .\" of the system docunent at i on.
13 .\"
14 .\" Portions of this text are reprinted and reproduced in electronic form
15 .\" in the SunOCS Reference Manual, from|EEE Std 1003.1, 2004 Edition,
16 .\" Standard for Information Technol ogy -- Portable Operating System
17 .\" Interface (PCSI X), The Open G oup Base Specifications |ssue 6,
18 .\" Copyright (C) 2001-2004 by the Institute of Electrical and El ectronics
19 .\" Engineers, Inc and The Open Group. In the event of any discrepancy
20 .\" between these versions and the original | EEE and The Open G oup
21 .\" Standard, the original |EEE and The Open G oup Standard is the referee
22 .\" docunent. The original Standard can be obtained online at
23 Q htt p: / / www. opengr oup. or g/ uni x/ onl i ne. htm .
24 \"
25 .\" This notice shall appear on any product containing this material.
26 .\"
27 .\" The contents of this file are subject to the terms of the
28 .\" Common Devel opment and Distribution License (the "License")
29 .\" You may not use this file except in conpliance with the License.
30 .\"
31 .\" You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
32 .\" or http://ww. opensol aris.org/os/licensing.
33 .\" See the License for the specific |anguage governi ng pernissions
34 .\" and limtations under the License.
35 .\"
36 .\" Wien distributing Covered Code, include this CDDL HEADER in each
37 .\" file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
38 .\" If applicable, add the follow ng below this CDDL HEADER, with the
39 .\" fields enclosed by brackets "[]" replaced with your own identifying
40 Q information: Portions Copyright [yyyy] [name of copyright owner]
41 .\"
42 \"
43 .\" Copyright 1989 AT&T
44 \" Portions Copyright (c) 1992, X/ Open Conpany Limted All Rights Reserved
45 t Copyright (c) 2006, Sun Mcrosystem; Inc. All Rights Reserved
46 .\"
47 .TH LP 1 "Feb 25, 2017"
48 . SH NAME
49 Ip \- submt print request
50 . SH SYNOPSI S
51 .LP
52 . nf
53 \fBIp\fR [\fB-c\fR] [\fB-mMfR [\fB-p\fR [\fB- \fR] [\fB-WfR [\fB-d\fR\
54 [\fB-H\fR \flspecial-handl ing\fR] [\fB-n\fR \flnunber\fR] [\fB-o\fR \f
55 [\fB-P\fR \flpage-list\fR] [\fB-q\fR \flpriority-level\fR]
56 [\fB-S\fR \flcharacter-set\fR | \flprint-wheel\fR [\fB-t\fR\fltitle\
57 . [\fB-T\fR \flcontent-type\fR [\fB-r\fR]] [\fB-y\fR \flnonde-list\f [\
58 .fi
60 .LP
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62 \fBIp\fR\fB-i\fR \flrequest-ID\fR .. [\fB- c\fR] [\fBMfR [\f Bp\ R [\fB-s\fR
63 [\fB-d\fR \fldestination\fR] [\fB-f\fR\flformname\fR] [\fB-H\fR \flspecia
64 [\fB-n\fR \flnumber\fR] [\fB-o\fR \floption\fR [\fB-P\fR \flpage-list\fR]
65 [\fB-g\fR \flpriority-level\fR] [\fB-S\fR \flcharacter-set\fR | \flprint-wh
66 [\fB-t\fR\fItitle\fRl [\fB-T\fR \flcontent-type\fR [\fB-r\fR]] [\fB-y\fR\
67 . fi
69 . SH DESCRI PTI ON
70

127

.LP

The \fBIp\fR utility submts print There are two
formats of the \fBI p\fR conmand.

.sp

.LP

The first formof \fBIp\fR prints files (\flfile\f
(collectively called a \flprint request\fR). If \f
\fBl p\fR assunes the standard input.
to specify the standard input.
appear on the command |ine.

- Sp

LP

The second form of \fBl p\fR changes print request options. This form of
\fBIp\fR can only be used with print services and protocols that support job
nodi fication. The LP print service allows print requests to be nodified when
they are in a queue local to the systemthat the | p commands was executed on.
The Internet Print Protocol (I1PP) allows job nodification on renote ipp print

requests to a destination.

and associ ated information
ile\fR is not specified,
fBD(mM\fR) with \flfile\fR
the order in which they

R)
| f
Use a hyphen (\
Files are printed in

services.
.sp

.LP

The print request identified by \flrequest-1D\fR is changed according to the
printing options specified. The printing options available are the same as

those with the first formof the \fBIp\fR If the request has finished printing
when the \fBI p\fR conmand i s executed, the change is rejected. If the request
isin the process of printing, it is stopped and restarted from the begi nning
(unless the \fB-P\fR option has been given).

.sp

LP

The print client commands | ocate destination infornation using the
dat abase in the name service switch. See \fBnsswitch.conf\fR(4),
\fBprinters\fR(4), and \fBprinters.conf\fR(4) for details.

. SH OPTI ONS

.LP

Printers that have a 4.\fIx\fR or \fBBSD based print server\fR are not
configured to handl e \fBBSD\ fR protocol extensions. \fBlp\fR handl es print
requests sent to such destinations differently (see NOTES).

.sp

.LP

The followi ng options are supported:

.sp

.ne 2

"printers"

.na

\fB\fB-c\fRfR

.ad

. RS 23n

Copies \fIfile\fR before printing.

.sp
Unless \fB-c\fR is specified,

users should not renmove any \flfile\fR before the
print request has conpletely printed. Changes nade to \flfile\fR after the
print request is made but before it is printed mght be reflected in the
\flfile\fRis linked (as opposed to copied).

printed output.
. RE

.sp

.ne 2

. na
\fB\fB-d\fR \fldestination\fRfR
.ad
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128 . RS 23n

129 Prints \fIfile\fR on a specific destination. The \fB-d\fR option is used to set
130 the destination only when the job is first created. (\fBNote:\fR To nobve

131 existing jobs to a different destination, see \fBlpnove\fR(1M. )

132 \fldestination\fR can be either a printer or a class of printers (see

133 \fBl padmin\fR(1M ). Specify \fldestination\fR using atomc, URl-style

134 (\flscheme\fR //\flendpoint\fR), or POSIX-style

135 (\flserver\fRfB:\fR fldestination\fR) nanes. See \fBprinters.conf\fR(4) for
136 nore information

137 . RE

139 .sp

140 .ne 2

141 .na

142 \fB\fB-f\fR \flformnane\fRfR

143 . ad

144 . RS 23n

145 Prints \fIfile\fR on \fIformname\fR The \fBLP\fR print service ensures that
146 the formis mounted on the printer. The print request is rejected if the

147 printer does not support \flformnane\fR, if \flformnane\fR is not defined for
148 the system or if the user is not allowed to use \flformnanme\fR (see

149 \fBl pforms\fR(1M).

150 . RE

152 .sp

153 .ne 2

154 .na

155 \fB\fB-H\fR \fl speci al -handl i ng\fRfR

156 . a

157 . RS 23n

158 Prints the print request according to the value of \flspecial-handling\fR The
159 follow ng \flspecial-handling\fR values are acceptable:

160 . sp

161 .ne 2

162 .na

163 \fB\fBhol d\fRfR

164 . a

165 . RS 13n

166 Do not print the print request until notified. If printing has already begun,
167 stop it. Other print requests are placed ahead of a request that has been put
168 on hold (\flheld print request\fR) until the print request is resuned.

169 . RE

171 .sp

172 .ne 2

173 .na

174 \fB\fBresune\fR fR

175 . ad

176 . RS 13n

177 Resune a held print request. If the print request had begun to print when held,
178 it is the next print request printed, unless it is superseded by an

179 \flinmredi ate\fR print request.

180 . RE

182 .sp

183 .ne 2

184 .na

185 \fB\f Bimedi ate\fR fR

186 . ad

187 . RS 13n

188 Print the print request next. If nore than one print request is assigned, the
189 nost recent print request is printed next. If a print request is currently
190 printing on the desired printer, a \fBhold\fR request nust be issued to allow
191 the i mmedi ate request to print. The \fBimedi ate\fR request is only available
192 to \fBLP\fR admi ni strators.

193

. RE
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195

197
198

. RE

.sp
.ne 2

199 .na

200
201
202
203
204

\fB\fB-i\fR \flrequest-ID\fRfR

.ad

.RS 23n

Changes options for the print request identified by \flrequest-ID\fR There
nmust be a space between \fB-i\fR and \flrequest-1D\fR

205 .s

206
207
208

p
This option applies to jobs that are in a |local queue on a print server. This
al so applies to renpte queues on when the renote print server supports IPP with
job nodification.

209 . RE

211
212
213
214
215
216
217
218

.sp
.ne 2

.na

\fB\fB-mMfRfR

.ad

. RS 23n

Sends mail after \fIfile\fR has printed (see \anmI\fR(l))
nmaeil is sent upon nornal conpletion of a print request

By default, no

219 . RE

221
222

.sp
.ne 2

223 .na

224
225
226
227
228

\fB\fB-n\fR \fl nunber\fRfR

.ad

. RS 23n

Prints a specific nunber of copies of \flfi

Ifile\fR Specify \flnunber\fR as a
digit. The default for \flnunber\fR is \fBI\f

R

229 . RE

231
232
233
234
235
236
237
238
239
240
241

242 .

243
244
245
246
247
248
249
250
251
252

.sp
.ne 2

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

.ad

RS 23n

Spemfles printer-dependent \floptions\fR Specify several options by
specifying \fB-o\fR \floption\fR nultiple tines (\fB-o\fR\roptlon\fR\fB-o\fR
\floption\fR\fB-o\fR \floption\fR ). Printer-dependent options can also be
speci fied using the \fB-o\fR keyletter once, followed by a |ist of options

encl osed in double quotes (\fB-o\fR'\floption\fR \floption option\fR").

sp
\floption\fRs take the follow ng forns:

.sp
.ne 2

.na

\fB\flkey\fRfB=\fR flvalue\fRfR

.ad

. RS 13n

Associates information with the request for use by the backend print service.
The keys and val ues that can be used are specific to the backend print service
and queue configuration.

253 . RE

255
256
257
258

.sp
.ne 2

. ha
\fB\f B[ no] key\ f R f R
d

259 . al
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260
261
262
263

. RS 13n

Associ ates bool ean information with the request for use by the backend print
service. The keys that can be used are specific to the backend print service
and queue configuration.

264 . RE

266
267
268

269 .

270
271
272
273
274
275
276
277
278

The followi ng options are commonly used with the LP print service:

.sp
.ne 2

na
\ f B\ f Bhobanner\f R fR

.ad

.sp .6

. RS 4n

Does not print a banner page with the request. This option can be disallowed by
the \fBLP\fR admi ni strator.

.sp
On a systemthat is configured with Trusted Extensions, use of this option
requires the \fBsol aris.print.nobanner\fR authori zation.

279 . RE

281
282
283
284
285
286
287
288
289

291
292
293
294
295
296
297
298
299
300
301

303
304
305
306
307
308
309
310
311
312
312
313
314
315
316
317

.sp
.ne 2

. na
\fg\anofilebreak\fR\fR
. al

.sp .6

. RS 4n

Prints nultiple files without inserting a formfeed between them
.RE

.sp
.ne 2

.na
\fB\f Bnol abel s\fRfR

.ad

.sp .6

.RS 4n

On a systemthat is configured with Trusted Extensions, specifies suppression
of page header and footer |abels. Use of this option requires the
\fBsolaris.print.unlabel ed\fR aut hori zati on.

.RE

.sp
.ne 2

.na
\fB\fBlength=\fR flnunber\fRfBI\fR | \flnunmber\fRfBc\fR | \flnunber\fRfR
ad

.sp .6

.RS 4n

Prints the print request with pages of a specific length in inches,
centimeters, or nunber of lines. Append the letter \fBi\fR for inches or
\fBc\fR for centineters to \flnunber\fR |Indicate the nunber of |ines by
\fBc\fR for centinenters to \flnunber\fR |Indicate the nunber of lines by
specifying \flnunber\fR al one. \fBlength=66\fR indicates a page | ength of
\fB66\fR l'ines. \fBlength=11i\fR indicates a page |length of \fB11\fR inches.
\ f Bl engt h=27.94c\fR i ndi cates a page length of \fB27.94\fR centineters.

.sp
This option can not be used with the \fB-f\fR option.

318 . RE

320
321
322
323
324

.sp
.ne 2

. na
\fB\fBwidt h=\fR fl nunber\fRfBi\fR | \flnunber\fRfBc\fR | \flnunber\fRfR
.ad
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325
326
327
328
329
330
331
332
333
334

.sp .6

. RS 4n

Prints the print request with pages of a specific width in inches, centineters,
or nunber of colums. Append the letter \fBi\fR for inches or \fBc\fR for
centinmeters to \flnunmber\fR |Indicate the number of colums by specifying
\flnunber\fR alone. \fBw dth=65\fR indicates a page width of \fB65\fR col ums.
\fBw dt h=6.5i\fR i ndi cates a page width of \fB6.5\fR inches. \fBw dth=10c\fR
indicates a page width of \fBIO\fR centineters.

.sp
This option can not be used with the \fB-f\fR option.

335 . RE

337
338
339
340
341
342
343
344
345
346
347

.sp
.ne 2

.nha
\fB\fBlpi=\fR flnunber\fRfR

.ad

.sp .6

. RS 4n

Prints the print request with the line pitch set to \flnunmber\fR lines in an
inch. Use \flnunber\fR to specify the nunber of lines in an inch.

.sp
This option can not be used with the \fB-f\fR option.

348 . RE

350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366

368
369

370 .

371
372
373
374
375
376
377

.sp
.ne 2

.na
\fg:\chpi S\fRfFINTR\fBpical\fR \fBelite\fR \fBconpressed\fR fR
.a

.sp .6

. RS 4n

Prints the print request with the character pitch set to \flnunber\fR
characters in an inch. Use \flnunber\fR to specify the nunber of characters in
an inch. Use \fBpical\fR to set character pitch to pica (\fB10\fR characters per
inch), or \fBelite\fR to set character pitch to elite (\fB12\fR characters per
inch) Use \fBconpressed\fR to set character pitch to as many characters as the
printer can handle. There is no standard nunmber of characters per inch for all
printers; see the \fBterm nfo\fR database (see \fBternminfol\fR(4)) for the
default character pitch for your printer. This option can not be used with the
\fB-f\fR option.

.RE

.sp
.ne 2

na
\fB\fBstty=\fR flstty-option-list\fRfR
ad

.sp .6
.RS 4n
Prints the request using a list of options valid for the \fBstty
(see \fBstty\fR(1). Enclose the list in single quotes (\fB'\fR)
bl anks.

\f R command
if it contains

378 . RE

380

382
383
384
385
386
387
388
389
390

. RE

.sp
.ne 2

.ha
\fB\fB-P\fR \flpage-list\fRfR

.ad

.RS 23n

Prints the pages specified in \flpage-list\fR in ascending order. Specify
\flpage-list\fR as a of range of nunbers, single page nunber, or a conbination
of both.
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391
392
393
394

396
397
398
399
400
401
402
403
404

406
407
408
409
410
411
412
413
414
415
416
417

.sp
The \fB-P\fR option can only be used if there is a filter available to handl e
it; otherwise, the print request is rejected.

.RE

.sp
.ne 2

.na
\fB\fB-p\fRfR
ad

_RS 23n

Enabl es notification on conpletion of the print request. Delivery of the
notification is dependent on additional software.

. RE

.sp
.ne 2

.nha
\fB\fB-q\fR \flpriority-level \fRfR
ad

. RS 23n

Assigns the print request a priority in the print queue. Specify
\flpriority-level \fR as an integer between from\fBO\fR and \fB39\fR Use
\fBO\fR to indicate the highest priority; \fB39\fR to indicate the | owest
priority. If no priority is specified, the default priority for a print service
I's assigned by the \fBLP\fR adm nistrator. The \fBLP\fR admi nistrator can al so
assign a default priority to individual users.

418 . RE

420
421
422
423
424
425
426
427

429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455

.sp
.ne 2

.na
\fB\fB-s\fRfR

.ad

.RS 23n

Suppresses the display of nessages sent from\fBlp\fR
.RE

.sp
.ne 2

.na
\fB\fB-S\fR \flcharacter-set\fR\fB|\fRfR
.ad
. br

. na
\fB\fB-S\fR \flprint-wheel \fRfR

.ad

. RS 23n

Prints the request using the \flcharacter-set\fR or \flprint-wheel\fR If a
formwas requested and requires a character set or print wheel other than the
one specified with the \fB-S\fR option, the request is rejected. Printers using
nmount abl e print wheels or font cartridges use the print wheel or font cartridge
nounted at the time of the print request, unless the \fB-S\fR option is
speci fi ed.

.sp

Printers Using Print Weels: If \fBprint\fR\flwheel\fR is not one |listed by
the \fBLP\fR admi ni strator as acceptable for the printer the request is
rejected unless the print wheel is already nounted on the printer.

.sp
Printers Using Sel ectable or Programmabl e Character Sets: If the \fB-S\fR
option is not specified, \fBIp\fR uses the standard character set. If
\flcharacter-set\fR is not defined in the \fBterm nfo\fR database for the
printer (see \fBterm nfo\fR(4)), or is not an alias defined by the \fBLP\fR
adm nistrator, the request is rejected.

. RE
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457
458

459 .

460
461
462
463
464
465
466

468
469
470
471
472
473
474
475
476
477
478
479
480
481

483
484
485
486
487
488
489
490
491

493
494
495
496
497
498
499
500
501
502
503

.sp
.ne 2

na
\fg\fB-t\fR\fltitIe\fR\fR

. al
.RS 23n

Prints a title on the banner page of the output. Enclose \fltitle\fR in quotes
if it contains blanks. If \fltitle\fR is not not specified, the nane of the
file is printed on the banner page.

. RE

.sp
.ne 2

.na
\fB\fB\IfRfB-T\fR flcontent-type\fR [\fB-r\fRI\fR

.ad

.RS 23n

Prints the request on a printer that can support the specified
\flcontent-type\fR |f no printer accepts this type directly, a filter is used
to convert the content into an acceptable type. If the \fB-r\fR option is
specified, a filter is not used. If \fB-r\fRis specified, and no printer
accepts the \flcontent-type\fR directly, the request is rejected. |If the
\flcontent-type\fR is not acceptable to any printer, either directly or with a
filter, the request is rejected.

.RE

.sp
.ne 2

.na
\fB\fB-WfRfR

.ad

. RS 23n

Wites a nessage on the user’s termnal after the \flfile\fRs have been
printed. If the user is not logged in, then mail is sent instead.

. RE

.sp
.ne 2

.nha

\fB\fB-y\fR \flnode-list\fRfR

.ad

.RS 23n

Prints the request according to the printing nodes listed in \flnode-list\fR
The allowed values for \flnode-1ist\fR are locally defined.

.sp
This option can be used only if there is a filter available to handle it;
otherw se, the print request is rejected.

504 . RE

506
507
508
509
510
511
512
513
514
515
516
517
518

520
521
522

. SH OPERANDS

.LP

The foll owing operand is supported:
.sp

.ne 2

.na
\fB\fIfile\fRfR

.ad

. RS 8n

The nane of the file to be printed. Specify \flfile\fR as
hyphen (\fB\(m\fR) to indicate the standard input. If \f
specified, \fBI p\fR uses the standard i nput.

. RE

a pa
fil

thnane or as a
e\fR i

| R is not

. SH USAGE
.LP
See \fBlargefile\fR(5) for the description of the behavior of \fBlp\fR when
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523
524
525
526
527
528
529
530
531
532
533
534
535
536
537

539
540
541
542
543
544
545
546
547
548
549

encountering files greater than or equal to 2 Gohyte ( 2731 bytes).
. SH ENVI RONMENT VARI ABLES

.LP

See \fBenviron\fR(5) for descript
that affect the execution of \fBl
\fBLC CTYPE\fR, \fBLC MESSAGES\fR,
.sp

.ne 2

of the follow ng environnment variabl es
\fBLANG fR, \fBLC ALL\fR

f BNLSPATH\f R, and \fBPATH\ f R

=]

.na
\fB\fBLC_TIME\fR fR

.ad

.RS 11n

Determine the format and contents of date and tine strings displayed in the
\fBI p\ f R banner page, if any.

. RE

.sp
.ne 2

.na
\f B\ f BLPDEST\ f R f R

.ad

.RS 11n

Deternmine the destination. If the \fBLPDEST\fR environnent variable is not set,
the \fBPRINTER\ fR envi ronnent variable shall be used. The \fB-d\fR \fldest\fR
option takes precedence over \fBLPDEST\fR Results are undefined when \fB-d\fR
is not specified and \fBLPDEST\fR contains a value that is not a valid
destinati on namne.

550 . RE

552
553
554
555
556
557
558
559
560
561
562
563
564

566
567
568
569
570
571
572
573
574
575

577
578
579
580
581
582
583
584
585
586
587

.sp
.ne 2

.na
\fB\f BPRINTER f R f R

.ad

.RS 11n

Determine the output device or destination. If the \fBLPDEST\fR and

\ f BPRINTER\ f R envi ronnent variables are not set, an unspecified output device
is used. The \fB-d\fR \fldest\fR option and the \fBLPDEST\fR environnent
variabl e shall take precedence over \fBPRINTER fR Results are undefined when
\fB-d\fR is not specified, \fBLPDEST\fR i s unset, and \fBPRI NTER fR contains a
value that is not a valid device or destination nane.

.RE

.sp
.ne 2

.na
\fB\fBTZAfRfR

.ad

.RS 11n

Determine the tinmezone used to calculate date and tine strings displayed in the
\fBl p\f R banner page, if any. If \fBTZ\fR is unset or null, an unspecified
default tinezone shall be used.

. RE

.SH EXIT STATUS

.LP
The following exit values are returned:

.sp
.ne 2

.na
\fB\fBO\fRfR

.ad

.RS 12n

Successful conpletion.
.RE
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589
590
591
592
593
594
595

.sp
.ne 2

. na

\ fBnon-zero\fR

.a
.RS 12n
An error occurred.

596 . RE

598
599
600
601
602
603
604
605

607
608
609
610
611
612
613
614

616
617

618 .

619
620
621
622

623 .

625
626

627 .

628
629
630
631
632

634
635
636
637

639
640
641
642
643
644
645
646
647
648

. SH FI LES
.ne 2

.na
\fB\fB/etc/printers.conf\fRfR
ad

"RS 24n
System printer configuration database
.RE

.sp
.ne 2

.na
\fB\f BSHOME/ . printers\fRfR

.ad

. RS 24n

User - confi gurabl e printer database
. RE

.sp
.ne 2

na
\fB\fBou=printers\fRfR

.ad

. RS 24n

LDAP version of \fB/etc/printers.conf\fR
RE

.sp
.ne 2

na
\fB\fBprinters.conf.bynane\fR fR
ad

_RS 24n
\fBNIS\fR version of \fB/etc/printers.conf\fR
.RE

. SH ATTRI BUTES

.LP

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

.sp
. TS

box;

c| c

.

ATTRI BUTE TYPE ATTRI BUTE VALUE

Csl Enabl ed. See \fBNOTES\fR

Tnterface Stability St andar d

649 . TE

651
652
653
654

. SH SEE ALSO
.LP
\ f Bcancel

\ \fBI pg\fR(1B), \fBlpr\fR(1B), \fBl prmfR(1B),
\ f Bl pst at\

f , f Bl
f \fBpostprint\fR(1), \fBpr\fR(1), \fBstty\fR(1),
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655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673

674 .

675
676
677
678
679
680
681

\fBaccept\fR(1M, \
\fBIpm)ve\fR(ll\/p, \
\ f Bl pusers\fR(1M,
\fBprinters.conf\fR|
\ fBenviron\fR(5),
. SH NOTES

LP
\fBCSI\fR-capability assunes that printer nanes are conposed of \fBASCI\fR
characters.

.sp

LP

Print jobs are assuned to contain one type of data. That type of data is either
specified on the command |ine or autodetected (sinple, PostScript) based on the
contents of the first file in the job.

- Sp

LP

When usi ng the BSD printing protocol to send print requests to a renote print
service, functionality is limted.

- SPp

LP

Printers that have a 4.\fIx\fR or BSD based print server are not configured to
handl e BSD protocol extensions. \fBlp\fR handles print requests sent to such
printers in the foll ow ng ways:

.RS +4

. TP

1.

Print requests with nore than 52 filenanmes are truncated to 52 files.

padm n\ f R(1
psched\f R(1
¢}

fBl fBl pforms\ fR(1M),
f Bl

\fBnsswitch.c

R(4

f B

\ | psystem f R(1M ,
fR(4),
;s\fR(S),

5;/

M
M
n
), \fBterm nf
| argefilelfR(

g1 —+
~ = - -

\

682 . RE

683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701

703
704
705
706

.RS +4

. TP

2.

The \fB-f\fR \fB-HfR \fB-o\fR \fB-P\fR \fB-p\fR \fB-gq\fR \fB-S\fR,
\fB-T\fR, and \fB-y\fR options might require a protocol extension to pass to a
print server. If \f fR cannot handl e the print request, it displays a

war ni ng nessage.

Bl p\

sp
\fBLP\fR adni nistrators enabl e protocol extensions by setting a printer’s
\fBprinter-uri-supported\fR (or \fBbsdaddr\fR) entry in
\fB/etc/printers.conf\fR Changing the \fBprinter-uri-supportedifR entry in
\fB/etc/printers.conf\fRto:

\prrinter—uri—supportedzl pdie://\fRflserver\fRfB/\fRflprinters\fRfB/\fRfld
i

.in -2
.sp

.sp

Lin +2

. nf

\fBbsdaddr=\fR\ flserver\fRfB,\fR fldestination\fR fB, Solaris\fR

707 . fi

708
709

711
712
713

.in -2
.sp
Adding \fBSol aris\fR to either of these values causes the \fBI p\fR command to

generate a set of BSD print protocol extensions that can be processed by a
Sol aris print server.

714 . RE

715
716
717
718
719
720

.sp
.LP

As a result of several limtations in the BSD print protocol, it is recomended
that the | PP protocol be used for communication with print servers.

.sp

.LP

new usr/src/ man/ manl/ |l p. 1

721 When IPP is in use, the user is pronpted for a passphrase if the rempte print
722 service is configured to require authentication.

12
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.\" Copyright (c) 2008, Sun M crosystenms, Inc. Al Rights Reserved.

.\" Copyright 1989 AT&T

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

. SH NAME

pr| ocntl \- display or set scheduling paraneters of specified process(es)

. SH SYNOPSI S

LP

. nf
\fBpriocntI\fR\fB-1\fR
i
.LP

. nf
\fBpriocntI\fR\fB-d\fR [\fB-i\fR\flidtype\fR] [\flidlist\fR]
fi

.LP

nf

\prnocntI\fR\f S\fR[\fB-c\fR \flclass\fR] [\flclass-specific\fR \floptions\
f [\fB-i\fR\flidtype\fR [\flidlist\fR]

i

.LP

. nf

\fBpriocntI\fR\fB-e\fR
[\flargument (s)\fR]

[\fB-c\fR \flclass\fR] [\flclass-specific\fR \floptions\
Cfi

. SH DESCRI PTI ON

.sp

.LP

The \fBpriocntl\fR command di spl ays or sets scheduling paraneters of the
specified process(es). It can also be used to display the current configuration
information for the system s process scheduler or execute a conmand with

speci fi ed schedul i ng paraneters.

.sp

.LP

Processes fall into distinct classes with a separate scheduling policy applied
to each class. The process classes currently supported are the real-tine class,
tinme-sharing class, interactive class, fair-share class, and the fixed priority
class. The characteristics of these classes and the class-specific options they
accept are described below in the USAGE section under the headi ngs \fBReal - Ti me
Cass\fR, \fBTine-Sharing dass\fR, \fBlnter-Active Cass\fR, \fBFair-Share
Class\fR, and \fBFixed-Priority Class\fR Wth appropriate permissions, the
\fBpriocntl\fR conmand can change the class and ot her scheduling paraneters
associated with a running process.

.sp

.LP

In the default configuration, a runnable real-tine process runs before any

ot her process. Therefore, inappropriate use of real-tinme processes can have a
dramati ¢ negative inpact on system perfornance.

.sp

.LP

If an \flidlist\fRis present, it nust appear |ast on the conmand |ine and the
el ements of the list nust be separated by white space. If no \flidlist\fRis
present, an \flidtype\fR argument of \fBpid\fR \fBppid\fR \fBpgid\fR
\fBsid\fR \fBtaskid\fR \fBclass\fR \fBuid\fR, \fBgid\fR, \fBprojid\fR, or

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

\fBzonei d\fR specifies the process \fBID\fR, parent process \fBID\fR process
group \fBID\fR, session \fBIDIfR, task \fBID\fR class, user \fBIDIfR, group
\fBID\fR, project \fBIDIfR or zone \fBIDIfR respectively, of the
\fBpriocntI\fR conmand itself.

.sp

.LP

The command

.sp

.in +2

. nf

\fBpriocntl -d [-i \flidtype\fR [\flidlist\fRI\fR

fi

in -2
.sp

- Sp

.LP

dlspl ays the class and cl ass-speci

specified by \flidtype\fR and \fl

.sp

.LP

The command

.sp

.in +2

. nf

\fBpriocntl -s [-c I cl ass\
[-i \flidtyp\ R] [\fLi

ific scheduling paranmeters of the process(es)
idist\fR

ass-specific options\fR] \e
f

py)

Lfi
.in -2
.sp

.sp
.LP

sets the class and cl ass-specific parameters of the specified processes to the
val ues given on the conmand line. The \fB-c\fR \flclass\fR option specifies the
class to be set. (The valid \flclass\fR argunents are \fBRT\fR for real -tine,
\fBTS\fR for time-sharing, \fBIAfR for inter-active, \fBFSS\fR for fair-share,
or \fBFX\fR for fixed-priority.)

.sp

.LP

The cl ass-specific parameters to be set are specified by the class-specific
options as explained under the appropriate heading below. If the \fB-c\fR
\flclass\fR option is omtted, \flidtype\fR and \flidlist\fR nust specify a set
of processes which are all in the sane class, otherwise an error results. If no
cl ass-specific options are specified, the process’s class-specific paraneters
are set to the default values for the class specified by \fB-c\fR \flclass\fR
(or to the default paraneter values for the process’s current class if the
\fB-c\fR \flclass\fR option is also onmtted).

.sp

.LP

In order to change the scheduling paranmeters of a process using \fBpriocntl\fR
the real or effective user \fBID\fR (respectively, grouplD) of the user
invoking \fBpriocntl\fR must match the real or effective user \fBID\IfR
(respectively, grouplD) of the receiving process or the effective user \fBID\fR
of the user nmust be super-user. These are the m ni num perm ssion requirenents
enforced for all classes. An individual class can inpose additional perm ssions
requi rements when setting processes to that class or when setting

cl ass-specific scheduling paraneters.

.sp

.LP

Wien \flidtype\fR and \flidlist\fR specify a set of processes, \fBpriocntl\fR
acts on the processes in the set in an inplenentation-specific order. If
\fBpriocntl\fR encounters an error for one or nore of the target processes, it
can or cannot continue through the set of processes, depending on the nature of
the error.

.sp
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127 . LP

128 If the error is related to permssions, \fBpriocntI\fR prints an error nessage
129 and then continues through the process set, resetting the parameters for all
130 target processes for which the user has approprlate permi ssions. |f

131 \fBpriocntI\fR encounters an error other than perm ssions, it does not continue
132 through the process set but prints an error nessage and exits i medi ately.
133 .sp

134 .LP

135 A special \fBsys\fR scheduling class exists for the purpose of scheduling the
136 execution of certain special system processes (such as the swapper process). It
137 is not possible to change the class of any process to \fBsys\fR In addition,
138 any processes in the \fBsys\fR class that are included in the set of processes
139 specified by \flidtype\fR and \flidlist\fR are disregarded by \fBpriocntl\fR
140 For exanple, if \flidtype\fR were \fBuid\fR, an \flidlist\fR consisting of a
141 zero woul d specify all processes with a \fBU D fR of \fBO\fR, except processes
142 in the \fBsys\fR class and (if changing the paraneters using the \fB-s\fR

143 option) the \fBinit\fR process.

144 .sp

145 . LP

146 The \fBinit\fR process (process \fBIDIfR\fB1\fR) is a special case. In order
147 for the \fBpriocntl\fR command to change the class or other scheduling

148 paraneters of the \fBinit\fR process, \flidtype\fR nust be \fBpid\fR and

149 \flidlist\fR nmust be consist of only a \fBI\fR The \fBinit\fR process can be
150 assigned to any class configured on the system but the tinme-sharing class is
151 al npst al ways the appropriate choice. Other choices can be highly undesirable;
152 see the \flSystem Adninistration Guide: Basic Administration\fR for nore

153 information.

154 .sp

155 . LP

156 The command

157 .sp

158 .in +2

159 . nf

160 \fBpriocntl -e [-c \flc Iass\fR\fR\fB]\fR\fB [\flclass-specific options\fR] \flco
161 [\flargument.. \fRI\fR

162 .fi

163 .in -2

164 .sp

166 .sp

167 .LP

168 executes the specified command with the class and scheduling paraneters

169 specified on the command line (\flargunents\fR are the argunents to the

170 command). If the \fB-c\fR \flclass\fR option is onmtted the command is run in
171 the user’s current class.

172 . SH OPTI ONS

174 .sp

173 .LP

174 The followi ng options are supported:

175 .sp

176 .ne 2

177 .na

178 \fB\fB-c\fR \flclass\fRfR

179 . ad

180 . RS 13n

181 Specifies the \flclass\fR to be set. (The valid \flclass\fR argunents are

182 \fBRT\fR for real-tinme, \fBTS\fR for tinme-sharing, \fBIAfR for inter-active,
183 \fBFSS\fR for fair-share, or \fBFX\fR for fixed-priority.) If the specified
184 class is not already configured, it is automatically configured.

185 . RE

187 .sp

188 .ne 2

189 .na

190 \fB\fB-d\fR fR

191

.ad
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192
193
194

196
197

RS 13n
Di spl ays the scheduling paraneters associated with a set of processes.
.RE

.sp
.ne 2

198 .na

199
200
201
202

\fB\fB-e\fRfR

.ad

. RS 13n

Executes a specified command with the class and schedul i ng paraneters

203 associated wth a set of processes.

204 .RE

206 .sp

207 .ne 2

208 .na

209 \fB\fB-i\fR\flidtype\fRfR

210 . ad

211 . RS 13n

212 This option, together with the \flidlist\fR arguments (if any), specifies one
213 or nore processes to which the \fBpriocntlI\fR command is to apply. The

214 interpretation of \flidlist\fR depends on the value of \flidtype\fR If the
215 \fB-i\fR \flidtype\fR option is omtted when using the \fB-d\fR or \fB-s\fR
216 options the default \flidtype\fR of \fBpid\fR is assuned.

217
218
219
220
221

Sp
The valid \flidtype\fR argunments and correspondi ng interpretations of
\flidlist\fR are as foll ows:

.sp
.ne 2

222 .na

223
224
225
226
227
228

\fB\fB-i\fR\fBal I\fRfR

.ad

.RS 13n

The \fBpriocntI\fR command applies to all existing processes. No \flidlist\fR
shoul d be specified (if one is specified, it is ignored). The perm ssion
restrictions described below still apply.

229 .RE

231
232

.sp
.ne 2

233 .na

234
235
236
237
238

\fB\fB-i\fR\fBctid\fRfR

.ad

. RS 13n

idlist is alist of process contract IDs. The \fBpriocntl\fR command applies to
all processes with a process contract |ID equal to an ID fromthe |ist.

239 . RE

241
242
243
244
245
246
247
248
249
250

.sp
.ne 2

.na
\fB\fB-i\fR \fBclass\fRfR

.ad

.RS 13n

\flidlist\fR consists of a single class nanme (\fBRT\fR for real-tinme, \fBTS\fR
for tine-sharing, \fBIAfR for inter-active, \fBFSS\fR for fair-share, or
\fBFX\fR for fixed-priority). The \fBpriocntl\fR command applies to all
processes in the specified class.

251 . RE

253
254
255
256
257

.sp
.ne 2

. na
\fB\fB-i\fR\fBgid\fRfR
.ad
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258
259
260
261
262

264
265
266
267
268
269
270
271

.RS 13n

\flidlist\fRis a list of group \fBID\fRs. The \fBpriocntl\fR conmand applies
to all processes with an effective group \fBIDIfR equal to an \fBID\fR fromthe
list.

.RE

.Sp
.ne 2

.na
\fB\fB-i\fR \fBpgi d\f RfR

.ad

. RS 13n

\flidlist\fRis a list of process group \fBID\fRs. The \fBpriocntl\fR command
applies to all processes in the specified process groups.

272 . RE

274
275
276
277
278
279
280
281

.sp
.ne 2

.na
\fB\fB-i\fR\fBpid\fRfR

.ad

. RS 13n

\flidlist\fRis a list of process \fBID\fRs. The \fBpriocntl\fR conmand applies
to the specified processes.

282 . RE

284
285
286
287
288
289
290
291

.sp
.ne 2

.na
\fB\fB-i\fR \fBppid\fRfR

.ad

. RS 13n

\flidlist\fRis a list of parent process \fBID\fRs. The \fBpriocntl\fR command
applies to all processes whose parent process \fBIDIfRis in the |ist.

292 .RE

294
295
296
297
298
299
300
301
302
303

305
306
307
308
309
310
311
312

.sp
.ne 2

.na
\fB\fB-i\fR\fBprojid\fRfR

.ad

.RS 13n

\flidlist\fRis a list of project \fBID\fRs. The \fBpriocntl\fR conmand applies
to all processes with an effective project \fBIDIfR equal to an \fBID\fR from
the list.

.RE

.sp
.ne 2

.na
\fB\fB-i\fR\fBsid\fRfR

.ad

. RS 13n

\flidlist\fRis a list of session \fBID\fRs. The \fBpriocntl\fR command applies
to all processes in the specified sessions.

313 . RE

315
316
317
318
319
320
321
322

.sp
.ne 2

.na
\fB\fB-i\fR \fBtaskid\fRfR

.ad

.RS 13n

\flidlist\fRis a list of task \fBID\fRs. The \fBpriocntI\fR conmand applies to
all processes in the specified tasks.

323 . RE
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325
326
327
328
329
330
331
332
333
334

336
337
338
339
340
341
342
343
344
345

347 .

349
350
351
352
353
354
355
356
357

.sp
.ne 2

.na
\fB\fB-i\fR\fBuid\fRfR

.ad

. RS 13n

\flidlist\fRis a list of user \fBID\fRs. The \fBpriocntl\fR conmand applies to
all processes with an effective user \fBID\fR equal to an \fBID\fR fromthe
list.

. RE

.sp
.ne 2

.nha
\fB\fB-i\fR \fBzonei d\fRfR

.ad

.RS 13n

\flidlist\fRis a list of zone \fBID\fRs. The \fBpriocntI\fR conmand applies to
?!I processes with an effective zone \fBIDIfR equal to an \fBID\fR fromthe
ist.

. RE

RE

.sp
.ne 2

.na

\fB\fB-I\fRfR

.ad

. RS 13n

Displays a list of the classes currently configured in the systemalong with
cl ass-specific information about each class. The format of the class-specific
information displayed is described under USAGE

358 . RE

360
361
362
363
364
365
366

.sp
.ne 2

. ha
\fB\fB-s\fRfR

. al
.RS 13n
Sets the scheduling paraneters associated with a set of processes.

367 . RE

369
370
371
372
373
374
375
376
377
378
379

381
382
383
384
385
386
387
388
389

.sp
.LP

The valid class-specific options for setting real-tinme paraneters are:
.sp

.ne 2

.na
\EB\fB-p\fR\flIrtpri\fRfR
d

.a

. RS 21n

Sets the real -tinme priority of the specified process(es) to \flrtpri\fR
. RE

.sp
.ne 2

.ha
\fB\fB-t\fR\fltgntmMfR [\fB-r\fR \flres\fRI\fR

.ad

.RS 21n

Sets the time quantum of the specified process(es) to \fltgntmifR You can
optionally specify a resolution as expl ai ned bel ow.

.RE
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391
392
393
394
395
396
397
398

.sp
ne 2

\fB\fB—q\fR \fltgsig\fRfR
RS 21n

Sets the real -tine time quantum si gnal of the specified process(es) to
\fltgsig\fR

399 . RE

401
402
403
404
405
406
407
408
409
410
411

413
414
415
416
417
418
419
420

422

.sp
.LP

The valid class-specific options for setting tinme-sharing paranmeters are:
.sp

.ne 2

.na
\fB\fB-mMfR \fltsuprilimMfRfR

.ad

. RS 16n

Sets the user priority limt of the specified process(es) to \fltsuprilimfR
. RE

.sp
ne 2

\fB\fB—p\fR\fItsuprl\fR\fR
ad
.RS 16n

Sets the user priority of the specified process(es) to \fltsupri\fR
. RE

.sp

423 . LP

424
425
426

The valid class-specific options for setting inter-active paraneters are:

.sp
.ne 2

427 .na

428
429
430
431
432

434
435

\fB\fB-mMfR \fliauprilimfRfR

.ad

. RS 16n

Sets the user priority limt of the specified process(es) to \fliauprilimfR
. RE

.sp
.ne 2

436 . na

437

\fB\fB-p\fR \fliaupri\fRfR
d

438 . a

439
440
441

443
444
445
446
447

. RS 16n
Sets the user priority of the specified process(es) to \fliaupri\fR
. RE

.sp
.LP

The valid class-specific options for setting fair-share paraneters are:
.sp

.ne 2

448 . na

449
450
451
452
453

455

\fB\fB-mMfR\flfssuprilimfRfR
.ad
.RS 17n

Sets the user priority limt of the specified process(es) to \flfssuprilimfR

. RE

.sp
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456

.ne 2

457 . na

458
459
460
461
462

464
465
466
467
468

\fB\fB-p\fR \fIfssupri\fRfR

.ad

.RS 17n

Sets the user priority of the specified process(es) to \flfssupri\fR
.RE

.sp
.LP

The valid class-specific options for setting fixed-priority paraneters are:
.sp

.ne 2

469 . na

470
471
472
473
474

476
477
478
479
480
481
482

483 .

485
486
487
488
489
490
491
492
493

495
496
499
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515

\fB\fB-mMfR\flfxuprilimfRfR

.ad

.RS 16n

Sets the user priority linmt of the specified process(es) to \flfxuprilimfR
.RE

.sp
ne 2

\fB\fB-p\fR\flfxuprl\fR'\fR
ad

_RS 16n
Sets the user priority of the specified process(es) to \flfxupri\fR
RE

.sp
.ne 2

. na
\fB\fB-t\fR\fltgntmMfRfR
.ad

RS 16n
[\fB—r\fR\fIres\fR] Sets the time quantum of the specified process(es) to
\fltgntm fR You can optionally specify a resolution as expl ai ned bel ow.

. RE

. SH USACGE

.SS "Real -Time d ass"

.sp

LP

The real -tine class provides a fixed priority preenptive scheduling poI icy for
those processes requiring fast and determnistic response and absol ute
user/application control of scheduling priorities. If the real-tine class is
configured in the system it should have exclusive control of the highest range
of scheduling priorities on the system This ensures that a runnable real-tine
plrocess is given \fBCPUWfR service before any process bel onging to any other

cl ass.

.sp

.LP

The real -tine class has a range of real-time priority (\flrtpri\fR) values that
can be assigned to processes within the class. Real-tinme priorities range from
0 to \fIX\fR, where the value of \fIXx\fR is configurable and can be displ ayed
for a specific installation that has already configured a real-tine schedul er,
by using the command

.sp

.in +2

. nf
\fBpriocntl -I\fR

516 .fi

517
518

520

.in -2
.sp

.sp
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521 . LP

522 The real -time scheduling policy is a fixed priority policy. The scheduling
523 priority of a real-time process never changes except as the result of an

524 explicit request by the user/application to change the \flrtpri\fR value of the
525 process.

526 .sp

527 . LP

528 For processes in the real-time class, the \flrtpri\fR value is, for all

529 practical purposes, equivalent to the scheduling priority of the process. The
530 \flrtpri\fR value conpletely determ nes the scheduling priority of a real-tinme
531 process relative to other processes within its class. Nunerically higher

532 \flrtpri\fR values represent higher priorities. Since the real-tine class

533 controls the highest range of scheduling priorities in the system it is

534 guaranteed that the runnable real-tine process with the highest \flrtpri\fR
535 value is always selected to run before any other process in the system

536 .sp

537 .LP

538 In addition to providing control over priority, \fBpriocntl\fR provides for
539 control over the length of the tine quantumallotted to processes in the

540 real -time class. The tine quantum val ue specifies the maxi mum anmount of tinme a
541 process can run, assumng that it does not conplete or enter a resource or

542 event wait state (\fBsleep\fR). Notice that if another process becomes runnable
543 at a higher priority, the currently running process can be preenpted before
544 receiving its full time quantum

545 .sp

546 .LP

547 The conmmand

548 .sp

549 .in +2

550 . nf

551 \fBpriocntl -d [-i \flidtype\fR] [\flidlist\fRI\fR

552 . fi

553 .in -2

554 .sp

556 .sp

557 .LP

558 displays the real-tinme priority, time quantum (in mllisecond resolution), and
559 time quantum signal value for each real-tine process in the set specified by
560 \flidtype\fR and \flidlist\fR

561 .sp

562 . LP

563 Any conbi nation of the \fB-p\fR \fB-t\fR [\fB-r\fR], and \fB-g\fR options can
564 be used with \fBpriocntI\fR\fB-s\fR or \fBpriocntI\fR\fB-e\fR for the

565 real -time class. If an option is omtted and the process is currently

566 real -tinme, the associated paraneter is unaffected. If an option is omtted when
567 changing the class of a process to real-time fromsome other class, the

568 associ ated paraneter is set to a default value. The default value for

569 \flrtpri\fRis \fBO\fR and the default for tine quantumis dependent on the
570 value of \flrtpri\fR and on the systemconfiguration; see \fBrt_dptbl\fR(4).
571 .sp

572 . LP

573 When using the \fB-t\fR \fltqgntm fR opt |on, you can optionally specify a

574 resolution using the \fB-r\fR\flres\fR option. (If no resolution is specified,
575 millisecond resolution is assumed.) If \flres\fR is specified, it nust be a
576 positive integer between \fB1\fR and \fB1, 000, 000, 000\fR inclusively and the
577 resolution used is the reciprocal of \flres\fR in seconds. For exanple,

578 specifying \fB-t\fR\fBIO\fR \fB-r\fR \fB100\fR woul d set the resolution to
579 hundredths of a second and the resulting tinme quantum|ength would be 10/100
580 seconds (one tenth of a second). Although very fine (nanosecond) resolution can
581 be specified, the tine quantumlength is rounded up by the systemto the next
582 integral multiple of the systemclock’s resolution. Requests for time quantuns
583 of zero or quantuns greater than the (typically very |arge)

584 inpl ement ati on-specific maxi num quantumresult in an error.

585 .sp

586 .LP
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587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607

The real -tine time quantum signal can be used to notify runaway real -tine
processes about the consunption of their tine quantum Those processes, which
are nonitored by the real-tinme time quantum signal, receive the configured
signal in the event of time quantum expiration. The default val ue (\fBO\fR) of
the tinme quantum signal \fltgsig\fR denotes no signal delivery. A positive

val ue denotes the delivery of the signal specified by the value. Like

\fBki I \fR(1) and other commands operating on signals, the \fB-g\fR\fltqgsig\fR
option is also able to handl e synbolically named signals, |ike \fBXCPUfR or

\fBKILL\fR

.sp

.LP

In order to change the class of a process to real-tine (fromany other class),
the user invoking \fBpriocntl\fR nust have super-user privilege. In order to

change the \flrtpri\fR value or tinme quantumof a real-time process, the user
invoking \fBpriocntl\fR nust either be super-user, or nust currently be in the
real -time class (shell running as a real-tine process) with a real or effective
user \fBID\fR matching the real or effective user \fBID\fR of the target
process.

.sp

.LP

The real -tine

priority, time quantum and tinme quantum signal are inherited

608 across the \fBfork\fR(2) and \fBexec\fR(2) systemcalls. Wen using the tinme
609 quantum signal with a user defined signal handler across the \fBexec\fR(2)

610 systemcall, the new i mage nust install an appropriate user defined signal

611 handl er before the tinme quantum expires. O herw se, unpredictable behavior woul d
614 handl er before the tinme quantum expires. O herw se, unpredicable behavior woul d
612 result.

613 . SS "Ti me- Sharing d ass"

617 .sp

614 .LP

615 The time-sharing scheduling policy provides for a fair and effective allocation
616 of the \fBCPUWfR resource anong processes with varying \fBCPUWfR consunption
617 characteristics. The objectives of the tinme-sharing policy are to provide good
618 response tine to interactive processes and good throughput to \fBCPW fR-bound
619 jobs, while providing a degree of user/application control over scheduling.

620 .sp

621 . LP

622 The tine-sharing class has a range of tinme-sharing user priority (\fltsupri\fR)

623 val ues that can be assigned to processes within the class. User priorities

624 range from\(m\fIx\fRto +\fIX\fR where the value of \fIX\fR is configurable.
625 The range for a specific installation can be displayed by using the comrand
626 .sp

627 .in +2

628 . nf

629 \fBpriocntl -I\fR

630 . fi

631 .in -2

632 .sp

634 .sp

635 . LP

636 The purpose of the user priority is to provide some degree of user/application
637 control over the scheduling of processes in the tine-sharing class. Raising or
638 lowering the \fltsupri\fR value of a process in the tinme-sharing class raises
639 or lowers the scheduling priority of the process. It is not guaranteed,

640 however, that a tinme-sharing process with a higher \fltsupri\fR val ue runs

641
642
643
644
645
646
647
648
649
650

before one with a lower \fltsupri\fR value. This is because the \fltsupri\fR
value is just one factor used to determ ne the scheduling priority of a
time-sharing process. The system can dynamically adjust the internal scheduling
priority of a time-sharing process based on other factors such as recent

\ f BCPU f R usage.

.sp

.LP

In addition to
\fBpriocntI\fR
(\Mltsuprilimf

the systemwide linmts on user priority (displayed with
\fB-I\fR), there is a per process user priority limt
R), which specifies the maxinum\fltsupri\fR value that can be
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651 set for a given process.

652 .sp

653 . LP

654 The command

655 .sp

656 .in +2

657 . nf

658 \fBpriocntl -d [-i \flidtype\fR] [\flidlist\fRI\fR

659 . fi

660 .in -2

661 .sp

663 .sp

664 . LP

665 dlspl ays the user priority and user priority limt for each tinme-sharing

666 process in the set specified by \flidtype\fR and \flidlist\fR

667 .sp

668 . LP

669 Any time-sharing process can lower its own \fltsuprilimfR (or that of another
670 process with the same user \fBIDIfR). Only a tinme-sharing process with

671 super-user privilege can raise a \fltsuprilimfR Wen changing the class of a
672 process to time-sharing fromsone other class, super-user privilege is required
673 in order to set the initial \fltsuprlllmtho a val ue greater than zero.

674 .sp

675 . LP

676 Any tine-sharing process can set its own \fltsupri\fR (or that of another

677 process with the sane user \fBID\fR) to any value |less than or equal to the
678 process’s \fltsuprilimfR Attenpts to set the \fltsupri\fR above the

679 \fltsuprilimfR (and/or set the \fltsuprilimMfR below the \fltsupri\fR) result
680 in the \fltsupri\fR being set equal to the \fltsuprilimfR

681 .sp

682 . LP

683 Any conbination of the \fB-mMfR and \fB-p\fR options can be used with

684 \fBpriocntI\fR\fB-s\fR or \fBpriocntI\fR\fB-e\fR for the tinme-sharing class.
685 If an option is onitted and the process is currently time-sharing, the

686 associated parameter is normally unaffected. The exception is when the \fB-p\fR
687 option is onmitted and \fB-mfR is used to set a \fltsuprilimfR bel ow the

688 current \fltsupri\fR In this case, the \fltsupri\fRis set equal to the

689 \fltsuprilimfR which is being set. If an option is omtted when changing the
690 class of a process to tine-sharing fromsone other class, the associated

691 paraneter is set to a default value. The default value for \fltsuprilimfRis
692 \fBO\fR and the default for \fltsupri\fRis to set it equal to the

693 \fltsuprilimfR value which is being set.

694 .sp

695 . LP

696 The tine-sharing user priority and user priority limt are inherited across the
697 \fBfork\fR(2) and \fBexec\fR(2) systemcalls.

698 .SS "Inter-Active O ass"

703 .sp

699

700 The inter-active scheduling policy provides for a fair and effective allocation
701 of the \fBCPWfR resource anong processes with varying \fBCPUfR consunption
702 characteristics while providing good responsiveness for user interaction. The
703 objectives of the inter-active policy are to provide good response tinme to
704 interactive processes and good throughput to \fBCPWfR- bound jobs. The

705 priorities of processes in the inter-active class can be changed in the sane
706 manner as those in the tine-sharing class, though the nodified priorities

707 continue to be adjusted to provide good responsiveness for user interaction.
708 .sp

709 .LP

710 The inter-active user priority limt, \fliaupri\fR is equivalent to

711 \fltsupri\fR The inter-active per process user priority, \fliauprilimfR is
712 equivalent to \fltsuprilimfR

713 .sp

714 . LP

715 Inter-active class processes that have the \flianpode\fR ("interactive node")
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716
717
718
719
720
721
727
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740

bit set are given a priority boost value of \fBl1O\fR which is factored into
the user node prlorlty of the process when that calculation is made, that is,
every time a process’s priority is adjusted. This feature is used by the X

wi ndowi ng system which sets this bit for those processes that run inside of
the current active w ndow to give thema higher priority.

. SS "Fair-Share C ass"

.sp

.LP

The fair-share scheduling policy provides a fair allocation of system\fBCPUfR
resources anong projects, |1 ndependent of the nunber of processes they own.
Projects are given "shares" to control their entitlenent to \fBCPUfR
resources. Resource usage is renmenbered over tine, so that entitlenment is
reduced for heavy usage, and increased for |ight usage, with respect to other
projects. \fBCPWAfR time is schedul ed anong processes according to their
owner’s entitlenments, independent of the nunber of processes each project owns.
.sp

.LP

The \fBFSS\fR schedul i ng cl ass supports the notion of per-process user priority
and user priority linit for conpatibility with the time-share scheduler. The
fair share scheduler attenpts to provide an evenly graded effect across the
whol e range of user priorities. Processes with negative \flfssupri\fR val ues
receive time slices less frequently than nornmal, while processes with positive
\flfssupri\fR values receive tinme slices nore frequently than nornmal. Notice
that user priorities do not interfere with shares. That is, changing a
\flfssupri\fR value of a process is not going to affect its project’s overall
\f BCPU f R usage which only relates to the ampbunt of shares it is allocated

741 conpared to other projects.

742 .sp

743 . LP

744 The priorities of processes in the fair-share class can be changed in the sane
745 manner as those in the tine-share class.

746 .SS "Fixed-Priority d ass"

753 .sp

747 .LP

748 The fixed-priority class provides a fixed priority preenptive scheduling policy
749 for those processes requiring that the scheduling priorities do not get

750 dynamically adjusted by the systemand that the user/application have control
751 of the scheduling priorities.

752 .sp

753 . LP

754 The fixed-priority class shares the sane range of scheduling priorities with

755
756
757

the tine-sharing class, by default. The fixed-priority class has a range of
fixed-priority user priority (\flfxupri\fR) values that can be assigned to
processes within the class. User priorities range fromO to \fIxX\fR where the

758 value of \fIx\fR is configurable. The range for a specific installation can be
759 di spl ayed by using the conmand

760 .sp

761 .in +2

762 . nf

763 \fBpriocntl -I1\fR

764 . fi

765 .in -2

766 .sp

768 .sp

769 . LP

770 The purpose of the user priority is to provide user/application control over

771
772
773
774
775
776
77
778
779

the scheduling of processes in the fixed-priority class. For processes in the
fixed-priority class, the \flfxupri\fR value is, for all practical purposes,
equivalent to the scheduling priority of the process. The \flfxupri\fR val ue
conpl etely determi nes the scheduling priority of a fixed-priority process
relative to other processes within its class. Nunerically higher \flfxupri\fR
val ues represent higher priorities.

.sp

.LP

In addition to the systemw de limts on user priority (displayed with
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780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823

824 .

825
826
827
828
836
829
830
831
832
833
834
835
836
837
838
839

841
842
843
844

\fBpriocntI\fR \fB-I\fR), there is a per process user priority limt
(\MflfxuprilimfR), which specifies the maxi mum\flfxupri\fR value that can be
set for a given process.

.sp

.LP

Any fixed-priority process can lower its own \flfxuprilimfR (or that of

anot her process with the same user \fBIDIfR). Only a process with super-user
privilege can raise a \flfxuprilimfR Wen changing the class of a process to
fixed-priority fromsonme other class, super-user privilege is required in order
to set the initial \flfxuprilimfR to a value greater than zero.

sp

Any fixed-priority process can set its own \flfxupri\fR (or that of another
process with the same user \fBID\IfR) to any value | ess than or equal to the
process’ s \flfxuprlllmfR Attenpts to set the \flfxupri\fR above the
\flfxuprilimfR (or set the \flfxuprilimfR below the \flfxupri\fR) result in
the \flfxupri\fR being set equal to the \flfxuprilimfR

.sp

.LP

I'n addition to providing control over priority, \fBpriocntl\fR provides for
control over the length of the time quantumallotted to processes in the
fixed-priority class. The time quantum val ue specifies the maxi num anount of
tine a process can run, before surrendering the \fBCPUWfR, assunming that it
does not conplete or enter a resource or event wait state (sleep). Notice that
i f another process beconmes runnable at a higher priority, the currently running
process can be preenpted before receiving its full tine quantum

.sp

.LP

Any conbination of the \fB-mMfR \fB-p\fR and \fB-t\fR options can be used
with \fBpriocntI\fR\fB-s\fR or \fBpriocntI\fR\fB-e\fR for the fixed-priority
class. If an option is onmtted and the process is currently fixed-priority, the
associ ated paraneter is nornally unaffected. The exception is when the \fB-p\fR
option is omtted and the \fB-mfR option is used to set a \flfxuprilimfR

bel ow the current \flfxupri\fR In this case, the \flfxupri\fRis set equal to
the \flfxuprilimfR which is being set. If an option is onitted when changi ng
the class of a process to fixed-priority fromsonme other class, the associated
paranmeter is set to a default value. The default value for \flfxuprilimfRis
\fBO\fR The default for \flfxupri\fRis to set it equal to the \flfxuprilimfR
val ue which is being set. The default for time quantumis dependent on the
\flfxupri\fR and on the system configuration. See \fBfx_dptbl\fR(4).

.sp

.LP

The tine quantum of processes in the fixed-priority class
in the same manner as those in the real-tinme class.

sp

.LP

The fixed-priority user priority, user priority limt, and tine quantum are
inherited across the \fBfork\fR(2) and \fBexec\fR(2) system calls.

. SH EXAMPLES

.sp

.LP

The following are real -time class exanpl es:

. LP

\fBExanple 1 \fRSetting the dass

.sp

.LP

The followi ng exanpl e sets the class of any non-real -tinme processes sel ected by
\flidtype\fR and \flidlist\fRto real-tine and sets their real-time priority to
the default value of \fBO\fR The real-tinme priorities of any processes
currently in the real-tine class are unaffected. The time quantums of all of
the specified processes are set to \fB1l/10\fR seconds.

can be changed

.sp

.in +2

. nf

exanpl e% \fBpriocntl -s -¢c RT -t 1 -r 10 -i \flidtype idlist\fRfR
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845 . fi

846 .in -2

847 .sp

849 .LP

850 \fBExanple 2 \fRExecuting a Conmand in Real -tine

851 .sp

852 .LP

853 The fol | owi ng exanpl e executes \flcomand\fR in the real-tinme class with a

854 real -time priority of \fB15\fR and a tine quantum of \fB20\fR m||iseconds:
856 . sp

857 .in +2

858 . nf

859 exanpl e% \fBpriocntl -e -c RT -p 15 -t 20 \flcommand\fR fR

860 . fi

861 .in -2

862 .sp

864 .LP

865 \fBExanpl e 3 \fRExecuting a Command in Real-tinme with a Specified Quantum
866 Si gnal

867 .sp

868 . LP

869 The fol | owi ng exanpl e executes \flcommand\fR in the real-time class with a
870 real -time priority of \fB11\fR, a time quantumof \fB250\fR nilliseconds, and

871 where the specified real-tine quantum signal is \fBSI GXCPUfR:
873 .sp

874 .in +2

875 . nf

876 exanpl e% \fBpriocntl -e -c RT -p 11 -t 250 -gq XCPU \flcommand\fR fR
877 .fi

878 .in -2

879 .sp

881 .sp

882 .LP

883

The following are tine-sharing class exanples:
P

884 . L

885 \fBExanple 4 \fRSetting the O ass of non-tinme-sharing Processes

886 .sp

887 .LP

888 The foll owi ng exanple sets the class of any non-tinme-sharing processes sel ected
889 by \flidtype\fR and \flidlist\fRto ti me-sharing and sets both their user
890 priority limt and user priority to \fBO\fR Processes already in the

891 time-sharing class are unaffected.

893 .sp

894 .in +2

895 . nf

896 exanpl e% \fBpriocntl -s -c TS -i \flidtype idlist\fRfR

897 . fi

898 .in -2

899 .sp

901 . LP

902 \fBExanpl e 5 \fRExecuting a Command in the Tine-sharing C ass

903 .sp

904 .LP

905 The foll owi ng exanpl e executes \flcommand\fR with the argunments \flarguments\fR
906 in the time-sharing class with a user priority limt of \fBO\fR and a user
907 priority of \fB\(m15\fR

909 .sp

910 .in +2



new usr/src/ man/ manl/ priocntl.1 15

911
912
913
914
915

917
918
919
920
921
922
923

925 .
926 . i

927
928
929

930 .

931

933
942
934
935
936
937
938
939
940
941
942
943
944
945
946

948
949
950
951
952
953
954
955

957
958
959
960
961
962
963
964
965
966
967
968
969
970

. nf
exanmpl e% \fBpriocntl -e -c TS -mO0 -p \fRfB-15\fR \fB\fl command\fR [\ f | ar gunent
i

.in -2
.sp

.LP
\f BExanple 6 \fRExecuting a Command in Fixed-Priority O ass
.sp
.LP
The fol | owi
user prio

i
ri mt of \fB20\fR and user priority of \fBlLO\fR and tine quantum
of \fB250\f i

xanpl e executes a conmand in the fixed-priority class with a
i
I'l'i seconds:

ng e
ty |
R mi

. nf
exanpl e% \fBpriocntl -e -c FX -m20 -p 10 -t 250 conmmand\fR
i

in-2
.sp

.SH EXIT STATUS

.sp

.LP

The following exit val ues are returned:

.sp

.LP

For options \fB-d\fR \fB-I\fR and \fB-s\fR
.sp

.ne 2

.na
\fB\fBO\fR fR

.ad

. RS 5n

Successful operation.
.RE

.sp
.ne 2

. na
\fB\fBI\fRfR
.ad

.RS 5n

Error condition.
. RE

.sp
.LP

For option \fB-e\fR

.sp

.LP

Return of the Exit Status of the executed command denotes successful operation.
Q herw se,

.sp

.ne 2

.na
\fB\fBI\fRfR

.ad

. RS 5n

Command coul d not be executed at the specified priority.

971 . RE

973
983
974

. SH ATTRI BUTES

.sp
.LP
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975
976

978
979
980
981
982
983
984
985
986

988
999
989
990
991
992
993
994
995
996
1008
997
998
999
1000
1001
1002
1003
1004
1005
1006

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

.sp
. TS

box;

c| c

.

ATTRI BUTE TYPE ATTRI BUTE VALUE

Csl Enabl ed
.TE

. SH SEE ALSO
.sp

. LP

\EBkil I\fR(1), \fBnice\fR(1), \fBps\fR(1),
\fBfork\fR(2), \fBpriocntI\fR(2), \fBfx_dp
\fBrt_dptbl\fR(4), \fBattributes\fR(5), \f
.sp

.LP

\f | System Admi ni strati on CGuide: Basic Admi nistration\fR
. SH DI AGNCSTI CS

.sp

.LP

\fBpriocntI\fR prints the followi ng error nessages:

.sp

.ne 2

, \fBprocess\fR(4),

Bdi spadmi n\f R(1M, \fBexec\fR(2),
fR(4)
fR(5), \fBFSS\fR(7)

.na
\fB\f BProcess(es) not found\fRfR
ad

'sp .6
. RS 4n
None of the specified processes exists.

1007 . RE

1009
1010
1011
1012
1013
1014
1015
1016
1017
1018

1020
1021
1022
1023
1024
1025
1026
1027

.sp
.ne 2

.nha

\ f B\ f BSpeci fi ed processes fromdifferent classes\fRfR

.ad

.sp .6

. RS 4n

The \fB-s\fR option is being used to set paraneters, the \fB-c\fR \flclass\fR
option is not present, and processes fromnore than one class are specified.
.RE

.sp
.ne 2

.na
\fB\fBlnvalid option or argument\fRfR

.ad

.sp .6

. RS 4n

An unrecogni zed or invalid option or option argunment is used.

1028 . RE
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.\" Copyright (c) 2007, Sun Mcrosystens, Inc. All Rights Reserved.

.\" Copyright 1989 AT&T

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

. SH NAME
truss \- trace systemcalls and signals
. SH SYNOPSI S
.LP
. nf
\fBtruss\fR [\fB-fcaei |dDENfR] [\fB-\fR [tTvx] [!] \flsyscall\fR,...]
[\fB-\fR [sS] [!] \flsignal\fR,...] [\fB-\fR[mM [!] \flfault\fR, ]
[\fB-\fR [rw [!] \fIfd\fR,...]
[VfB-\fR [uU [!] \fIlib\fR,... : [:] [!] \flfunc\fR,...
[\fB-o\fR \floutfile\fR \flcommand\fR | \fB-p\fR \flpid\fRI\fI/lwps\fR]...

. SH DESCRI PTI ON

.sp

.LP

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

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

.sp

.LP

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

. SH OPTI ONS

.sp

.LP

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

.sp

.LP

The follow ng options are supported:

.sp

.ne 2

.na
\fB\fB-a\fRfR

.ad

.sp .6

. RS 4n

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

.sp
.ne 2
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112

114
115
116
117
118
119
120
121
122
123
124
125

. ha
\fB\fB-c\fRfR

.ad
.sp .6
.RS 4n

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

. RE

.sp
.ne 2

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

.sp .6

. RS 4n

Includes a tinme stanp on each line of trace output. The tine stanp appears as a
field containing \flseconds\fR|.\|[\flfraction\fR at the start of the line.
This represents a time in seconds relative to the beginning of the trace. The
first line of the trace output shows the base time from which the individual
tine stanps are neasured, both as seconds since the epoch (see \fBtine\fR(2))
and as a date string (see \fBctinme\fR(3C) and \fBdate\fR(1)). The tines that
are reported are the tinmes that the event in question occurred. For all system
calls, the event is the conpletion of the systemcall, not the start of the
systemcall.

.RE

.sp
.ne 2

.na
\fB\fB-DIfRfR

.ad

.sp .6

. RS 4n

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

. RE

.sp
.ne 2

. ha
\fB\fB-e\fR fR
.ad

.sp .6

. RS 4n

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

.sp
.ne 2

.na
\fB\fB-E\fRfR

.ad

.sp .6

. RS 4n

Includes a tinme delta on each line of trace output. The val ue appears as a
field containing \flseconds\fRfB\& \fR flfraction\fR and represents the
difference in tine el apsed between the beginning and end of a systemcall.
sp

In contrast to the \fB-D\fR option, this is the anount of tine spent within
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126
127

129
130
131
132
133
134
135
136
137
138
139
140

the systemcall.
RE

.sp
.ne 2

.na
\fB\fB-fA\fRfR

.ad

.sp .6

.RS 4

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

141 . RE

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

.sp
.ne 2

.na
\fB\fB-i\fRfR
.ad

.sp .6

. RS 4n

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

156 . RE

158
159
160
161
162
163
164
165
166
167
168

170
171
172
173
174
175
176
177
178
179
180
181
182

184
185
186
187
188
189
190
191

.sp
.ne 2

. na
\fB\fB-I\fRfR
.ad

.sp .6

. RS 4n

Includes the id of the responsible |ightweight process (\fILWAfR) with each
line of trace output. If \fB-f\fRis also specified, both the process-id and
the LWP-id are included.

. RE

.sp
.ne 2

. ha
\fFB\fB-mM fR [\fBI\fRI\flfault\fR ... \fR
.ad

.sp .6

. RS 4n

Machine faults to trace or exclude. Those faults specified in the
conmma-separated list are traced. Faults can be specified by name or nunber (see
\fB<sys/fault.h>\fR). If the list begins with a \fBI\fR, the specified faults
are excluded fromthe trace output. Default is \fB-mal I\fR\fB-mfR
\fB!'fltpage\fR

. RE

.sp
.ne 2

. na

\fB\fB-MfR [\fBI\fRI\flfaul t\fR ... \fR
.ad

.sp .6

. RS 4n
Machi ne faults that stop the process. The specified faults are added to the set
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192
193
194
195

197
198
199
200
201
202
203
204
205
206

208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225

227
228
229
230
231
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

specified by \fB-mifR If one of the specified faults i
| eaves the process stopped and abandoned (see the \fB-T
\fB\fRfB-MfRfBlall\fR

.RE

s incurred, \fBtruss\fR
\fR option). Default is

.sp
.ne 2

.na
\fB\fB-o\fR \floutfile\fRfR
.ad

.sp .6

. RS 4n

File to be used for the trace output.
error.

. RE

By default, the output goes to standard

.sp
.ne 2

. na
\fB\fB-p\fRfR
ad

.sp .6

. RS 4n

Interprets the \flcommand\fR argunents to \fBtruss\fR as a |list of process-ids
for existing processes (see \fBps\fR(1)) rather than as a command to be
executed. \fBtruss\fR takes control of each process and begins tracing it
provided that the userid and groupid of the process natch those of the user or
that the user is a privileged user. Users can trace only selected threads by
appending \fB/\fR flthread-id\fR to the process-id. Mitiple threads can be

sel ected using the \fB-\fR and \fB,\fR delimters. For exanple \fB/1,2,7-9\fR
traces threads \fBI\fR \fB2\fR, \fB7\fR, \fB8\fR, and \fB9\fR Processes can
al so be specified by their nanes in the \fB/proc\fR directory, for exanple,
\fB/ proc/ 12345\ f R

.RE

.sp
.ne 2

.na
\fB\fB-r\fR[\fBI\fRI\fIfd\fR ...\fR
.ad

.sp .6

.RS 4

Shows the full contents of the \fBI/OfR buffer for each \fBread()\fR on any of
the specified file descriptors. The output is formatted 32 bytes per line and
shows each byte as an \fBASCII\fR character (preceded by one blank) or as a
2-character C |anguage escape sequence for control characters such as
horizontal tab (\|\e\|t) and newine (\|\e\|n). If \fBASCII\fR interpretation
is not possible, the byte is shown in 2-character hexadeci nal representation.
(The first 12 bytes of the \fBI/OfR buffer for each traced \fBprint >read()\fR
are shown even in the absence of \fB-r\fR) Default is
\fB\fRfB-r\fRfBlall\fR

. RE

.sp
.ne 2

. na
\fB\fB-s\fR [\fBI\fR\flsignal\fR ...\fR
ad

.sp .6

. RS 4n

Signals to trace or exclude. Those signals specified in the comm-separated
list are traced. The trace output reports the receipt of each specified signal,
even if the signal is being ignored (not blocked). (Blocked signals are not
received until they are unbl ocked.) Signals can be specified by nane or nunber
(see \fB<sys/signal .h>\fR). If the list begins with a \fBI\fR, the specified
signals are excluded fromthe trace output. Default is \fB-sall\fR
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258

260
261
262
263

. RE

.sp
.ne 2

. ha
\fB\fB-S\fR [\fBI\fR[\fIsignal\fR ...\fR
d

264 . ai

265
266
267
268
269
270

.Sp .6

.RS 4n

Signals that stop the process.
specified by \fB-s\fR If one of the specified signals is received,
| eaves the process stopped and abandoned (see the \fB-T\fR option).
\fB\fR\fB S\fR\fBlaII\fR

The specified signals are added to the set
\fBtruss\fR
Default is

271 .

273
274

.sp
.ne 2

275 .na

276
277
278
279
280
281
282
283
284

286
287

\fB\fB—t\fR [\fBI\fR]\flsyscal I\fR,...\fR

"RS 4n

Syst emcalls to trace or exclude.
conmma- separated list are traced.
specified systemcalls are excluded fromthe trace output.
\fB-tall\fR

. RE

Those systemcalls specified in the
If the list begins with a \fBI\fR the
Default is

.sp
.ne 2

288 .na

289

\fBUfB-T\fR [\fBI\fR]\flsyscal I\fR,...\fR
d

290 . al

291
292
293
294
295
296
297
298
299
300
301
302 A
303
304
305
306
307

309
310

311 .na

312
313

314 . a

315
316
317
318
319
320
321
322
323

.sp .6

.RS 4n

Specifies systemcalls that stop the process. The specified systemcalls are
added to the set specified by \fB-t\fR |f one of the specified systemcalls is
encountered, \fBtruss\fR | eaves the process stopped and abandoned. That is,
\fBtruss\fR rel eases the process and exits but | eaves the process in the
stopped state at conpletion of the systemcall in question. A debugger or other
process inspection tool (see \fBproc\fR(1)) can then be applied to the stopped
process. \fBtruss\fR can be reapplied to the stopped process with the sane or
different options to continue tracing. Default is \fB\fRfB-T\fRfBlall\fR

sp

process left stopped in this manner cannot be restarted by the application of
\fBkilI\fR \fB-CONT\fR because it is stopped on an event of interest via
\fB/proc\fR not by the default action of a stopping signal (see
\fBsignal . h\fR(3HEAD)). The \fBprun\fR(1) conmmand described in \fBproc\fR(1)
can be used to set the stopped process running again.

.RE

.sp
.ne 2
\fB\fB-u\fR
[\VEBINFRINFITIiD\fR .. \AfBAFRIVEBAFRI[\fBINfRI\fIfunc\fR\|.\|.\|.\fR

d

.Sp .6

.RS 4n

User-level function call tracing. \fIlib\fR\|.\|.\|. is a conma-separated |i st
of dynamc library nanes, excluding the ‘‘\fB\& so.\fRfIn\fR ' suffix.
\flfunc\fR\|.\|.\|. is a comma-separated |ist of function names. In both cases
the nanes can include nane-matching nmetacharacters \fB*\fR\fBAfR\fB[]\fR
with the sane neanings as those of \fBsh\fR(1) but as applied to the
l'ibrary/function name spaces, not to files. An enpty library or function |ist

defaults to \fB*\fR, trace all libraries or functions in a library. A leading
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324

\fBI'\fR on either list specifies an exclusion list, names of libraries or

325 functions not to be traced. Excluding a library excludes all functions in that
326 library; any function list following a library exclusion list is ignored.

327 .sp

328 A single \fB:\fR separating the library list fromthe function list neans to
329 trace calls into the libraries fromoutside the libraries, but omt calls nade
330 to functions in a library fromother functions in the same library. A double
331 \fB:\|:\fR neans to trace all calls, regardless of origin.

332
333
334
335
336
337

338 i

339
340
341
342
343

345
346
347

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

\thruss -u a.out -uld...\fR

|n -2
.sSp
\fBa.out\fRis the literal name to be used for this purpose; it does not stand

for the nane of the executable file. Tracing \fBa.out\fR function calls inplies
all calls (default is \fB::\fR).

348 .s

349

p
Mil tiple \fB-u\fR options can be specified and they are honored left-to-right.

350 The id of the thread that perforned the function call is included in the trace
351 output for the call. \fBtruss\fR searches the dynanmic synbol table in each

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

354 . RE

356 .sp

357 .ne 2

358 .na

359 \fB\fB-UfR

360 [\fBINFRINFITIDAFR A\ N\ VEBAFRIAVFB AR [\FBINfRINfIfunc\fR\|.\|.\|.\fR
361 . ad

362 .sp .6

363 . RS 4n

364 User-level function calls that stop the process. The specified functions are

365 added to the set specified by \fB-u\fR If one of the specified functions is
366 called, \fBtruss\fR | eaves the process stopped and abandoned (see the \fB-T\fR
367 option).

368 . RE

370 .sp

371 ne 2

372

373\fB\fB-v\fR[\fB'\fR]\fIsyscaII\fR AR

374 . ad

375 .sp .6

376 . RS 4n

377 Verbose. Di splays the contents of any structures passed by address to the
378 specified systemcalls (if traced by \fB-t\fR). Input values as well as val ues
379 returned by the operating systemare shown. For any field used as both input
380 and output, only the output value is shown. Default is

381 \fB\fRfB-vVIfRfBlalI\fR

382 .RE

384 .sp

385 .ne 2

386 .na

387

\EBUfB-WIR [\fBINTRINfIfA\fR ... \fR
d

388 . al

389

.sp .6
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390
391
392
393
394

396
397
398
399
400
401
402
403
404
405
406
407

409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435

437
438
439
440
441
442
443

445
446
447
448
449
450

452
453
454
455

. RS 4n

Shows the contents of the 1/0O buffer for each \fBmite()\fR on any of the
specified file descriptors (see the \fB-r\fR option). Default is
\fB\fRfB-wfRfBlall\fR

.RE

.Sp
.ne 2

.na
\fB\fB-x\fR [\fBI\fR|\flsyscal I\fR ...\fR
.ad

.sp .6

.RS 4n

Di spl ays the argunments to the specified systemcalls (if traced by \fB-t\fR) in
raw form usually hexadecimal, rather than synbolically. This is for unredeened
hackers who nmust see the raw bits to be happy. Default is
\fB\fRfB-x\fRfBlalI\fR

.RE

.sp
.LP

See \flman pages section 2: System Call
the \fB-t\fR \fB-T\fR \fB-vIfR and \
al so accepted.

.sp

.LP

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

.sp

.LP

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

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

. SH EXAMPLES

. LP

\fBExanpl e 1 \fRTraci ng a Command

.sp

s\fR for systemcall nanes accepted by
f fR options. Systemcall nunbers are

.LP
The foll owi ng exanpl e produces a trace of the \fBfind\fR(1) command on the
termnal :

.sp
Lin 42

. nf

exanpl e$ \fBtruss find . -print >find.out\fR
fi

.in -2
.sp

.LP

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

.sp

.LP

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

.sp
Lin 42
nf

éxanpl e$ \fBtruss -t open,close,read,wite find . -print >find. out\fR

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

456
457
458

460
461
462
463
464
465

467
468
469
470

471 .

472
473

475
476
477
478
479

481
482
483
484
485
487

487
488
489
490
491
492
493

495
496
497
498

500
501
502
503
504
505
506

508
509
510
511
512
513

515
516
517
518
519
520

fi
.in -2
.sp

.LP

\f BExanpl e 3 \fRTracing a Shell Script

.sp

.LP

The fol |l owi ng exanpl e produces a trace of the \fBspell\fR(1) command on the
file \fBtruss. out\fR

.sp
.in +2

. nf

exanpl e$ \fBtruss -f -o truss.out spell \fldocument\fRfR
fi

.in -2

.sp

.sp
.LP

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

. LP

\ f BExanpl e 4 \fRAbbrevi ating CQutput

.sp

.LP

The fol | owi ng exanpl e abbrevi ates out put:
The fol |l owi ng exanpl e abrevi ates out put:

.sp
Lin +2

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

.in -2
.sp

.sp
.LP

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

.sp
in 42

. nf
exanpl e$ \fBtruss -t !lseek,read,wite nroff -mm\fldocument\fR >nroff.out\fR
i

.in -2
.sp

.LP

\fBExanpl e 5 \fRTracing Library Calls From Qutside the C Library

.sp

.LP

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

.sp
.in +2

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

.in -2
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521

523
524
525
526
527
528

530
531
532
533

.sp

. LP

\fBExanpl e 6 \fRTracing library calls fromwthin the Clibrary

.sp

.LP

The followi ng exanple includes calls nmade to functions in the Clibrary from
within the Clibrary itself:

.sp
.in +2

. nf
exampl e$ \fBtruss -u libc:: ...\fR

534 .fi

535
536

538
539
540
541
542
543

545
546

.in -2
.sp

.LP

\fBExanple 7 \fRTracing Library Calls Oher Than the C Library

.Sp

.LP

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

.sp
Lin +2

547 . nf

548

549 . f

550
551

553
554
555
556
557
558

560
561
562
563

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

.in -2

.sp

.LP

\fBExanpl e 8 \fRTracing \fBprintf\fR and \fBscanf\fR Function Calls

.sp

.LP

The following exanple traces all user-level calls to functions in the printf
and scanf famly contained in the Clibrary:

.sp
Lin 42

. nf

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

564 . fi

565
566

568
569
570
571
572
573

575
576
577
578

579 .f

580
581

583
584
585
586

.in -2
.sp

.LP

\ f BExanpl e 9 \fRTraci ng Every User-1level Function Call

.sp

.LP

The followi ng exanpl e traces every user-level function call fromanywhere to
anywher e:

.sp
.in +2

. nf

exarmple$ \fBtruss -u a.out -u ld:: -u:: ... \fR
i

.in -2

.sp

.LP
\ f BExanpl e 10 \fRTracing a System Call Verbosely

.sp
. LP
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587
588

590
591

The fol |l owi ng exanpl e verbosely traces the systemcall activity of process #1,
\fBinit\fR(1IM (if you are a privileged user):

.sp
Lin +2

592 . n

593

f
exanmpl e# \fBtruss -p -v all 1\fR

594 . fi

595
596

598
599
600

602
605
603
604
605
606
607
608

.in -2
.sp

.sp
.LP
Interrupting \fBtruss\fR returns \fBinit\fR to nornal operation.

. SH FI LES

.sp

ne 2

\fB\fB/proc/ \fRfR
ad

"RS 11n
Process files

609 . RE

611
615

612 .

613
614
615
616
617
618
619
620
621
626
622
623
624

. SH SEE ALSO
.sp

LP

f Bdat e\ Bproc\fR(1), \fBps\fR(1), \fBsh\fR(1),
\fBIntro\fR(3), \fBexec\fR(2), \foork\fR(Z)
fBread\fR(2), \fBtine\fR(2), \vafork\fR(Z)
f RC3HEAD), \fBproc\fR(4),

\ f
\ f \
\ f Bl seek\ s
\ f \ \

\ b Bt hr eads\ f R(5)

\ )
), \fBsignal.h
fBattri eges\fR(5), \f
.sp
LP
\f 1 man pages section 2: System Calls\fR
. SH NOTES
-Sp
LP
Some of the systemcalls described in \flman pages section 2: System Calls\fR
differ fromthe actual operating systeminterfaces. Do not be surprised by

625 mi nor deviations of the trace output fromthe descriptions in that docunent.

626 .sp

627 . LP

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

630 imedi ately foll ows each report of a machine fault (except a page fault) unless
631 that signal is being bl ocked.

632 .sp

633 . LP

634 The operating systemenforces certain security restrictions on the tracing of
635 processes. In particular, any conmand whose object file (\fBa.out\fR) cannot be
636 read by a user cannot be traced by that user; set-uid and set-gid conmands can
637 be traced only by a privileged user. Unless it is run by a privileged user,

638 \fBtruss\fR | oses control of any process that perforns an \fBexec()\fR of a
639 set-id or unreadabl e object file; such processes continue normally, though

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

641 .sp

642 . LP

643 To avoid collisions with other controlling processes, \fBtruss\fR does not

644 trace a process that it detects is being controlled by another process via the
645 \fB/proc\fR interface. This allows \fBtruss\fR to be applied to

646 \fBproc\fR(4)-based debuggers as well as to another instance of itself.

647 .sp

648 . LP

649 The trace output contains tab characters under the assunption that standard tab



new usr/src/ man/ manl/truss. 1 11

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

stops are set (every eight positions).

.sp

.LP

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

.sp

.LP

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

.sp

.LP

Not all possible structures passed in all possible systemcalls are displayed
under the \fB-v\fR option.
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.\" Copyright (c) 2001 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 TH_ DEFI NE 1M "April 9, 2016"

. SH NAME

th_define \- create fault injection test harness error specifications

. SH SYNOPSI S

.LP

nf

\fBth_define\fR [\fB-n\fR \flnane\fR\fB-i\fR \flinstance\fR \fB-P\fR \flpath\f
[\fB-r\fR \flreg_nunmber\fR] [\fB-I\fR \floffset\fR [\fllength\fR]]
[\fB-c\fR \flcount\fR [\flfailcount\fR]] [\fB-o\fR \floperator\fR [\flopera
[\fB-f\fR \flacc_chk\fR] [\fB-wfR \flnmax_wait_period\fR [\flreport_interva

fi

.LP

. nf

\fBor\fR

fi

.LP

. nf

\fBth_define\fR [\fB-n\fR \flnane\fR\fB-i\fR \flinstance\fR \fB-P\fR \flpath\f
[\fB-a\fR log [\flacc_types\fRl [\fB-r\fR \flreg_nunber\fR] [\fB-I\fR \flof
[\fB-c\fR \flcount\fR [\flfailcount\fR]] [\fB-s\fR \flcollect_time\fR] [\fB
[\fB-xX\fTR \fIflags\fR] [\fB-QfR \flcoment_string\fR]
[\fB-e\fR \fIfixup_script\fR [\flargs\fR]]

fi

LP

. nf

\fBor\fR

fi

.LP

. nf
\fBth_define\fR [\fB-h\fR]
fi

. SH DESCRI PTI ON

.LP

The \fBth_define\fR utility provides an interface to the \fBbus_ops\fR fault
injection \fBbofi\fR device driver for defining error injection specifications
(referred to as errdefs). An errdef corresponds to a specification of howto
corrupt a device driver’s accesses to its hardware. The conmand |ine arguments
determ ne the precise nature of the fault to be injected. If the supplied
argunents define a consistent errdef, the \fBth_define\fR process wll store
the errdef with the \fBbofi\fR driver and suspend itself until the criteria
given by the errdef becone satisfied (in practice, this will occur when the
access counts go to zero).

.sp

.LP

You use the \fBth_nanage\fR(1M conmmand with the \fBstart\fR option to activate
the resulting errdef. The effect of \fBth_manage\fR with the \fBstart\fR option
is that the \fBbofi\fR driver acts upon the errdef by natching the nunmber of
har dwar e accesses\ (enspecified in \flcount\fR that are of the type specified
in\flacc_types\fR, made by instance nunber \flinstance\fR (enof the driver
whose nane is \flnanme\fR, (or by the driver instance specified by \flpath\fR)
to the register set (or DVA handle) specified by \flreg_nunber\fR, that lie
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120
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125
126
127

within the range \floffset\fRto \floffset\fR +\fl length\fR fromthe begi nning
of the register set or DVA handle. It then applies \floperator\fR and
\floperand\fR to the next \flfailcount\fR matching accesses.

.sp

.LP

If \flacc_types\fR includes \fBlog\fR, \fBth_define\fR runs in autonmatic test
script generation node, and a set of test scripts (witten in the Korn shell)
is created and placed in a sub-directory of the current directory with the name
\fB\fl<driver>\fR & test.\fI<id>\fRfR (for exanple, \fBglmtest.978177106\fR).
A separate, executable script is generated for each access handl e that natches
the logging criteria. The 1og of accesses is placed at the top of each script
as a record of the session. If the current directory is not witable, file
output is witten to standard output. The base nane of each test file is the
driver nane, and the extension is a nunber that discrimnates between different

access handles. A control script (with the same nanme as the created test
directory) is generated that will run all the test scripts sequentially.
.sp
.LP

Executing the scripts will install, and then activate, the resulting error
definitions. Error definitions are activated sequentially and the driver

i nstance under test is taken offline and brought back online before each test
(refer to the \fB-e\fR option for nore information). By default, |ogging
applies to all \fBPIOfR accesses, all interrupts, and all DMA accesses to and
from areas nmapped for both reading and witing. You can constrain |ogging by
specifying additional \flacc_types\fR \flreg_nunber\fR \floffset\fR and
\fllength\fR Logging will continue for \flcount\fR matching accesses, with an

optional time limt of \flcollect_tine\fR seconds.

.sp

.LP

Either the \fB-n\fR or \fB-P\fR option nust be provided. The other options are

optional. If an option (other than \fB-a\fR) is specified multiple tines,
the final value for the option is used. If an option is not specified, its
associ ated value is set to an appropriate default, which will provide maxi nal
error coverage as described bel ow.

. SH OPTI ONS

only

.LP
The foll owing options are avail abl e:

.sp
.ne 2

.na
\fB\fB-n\fR \flnane\fR \fR
.ad

.sp .6

. RS 4n

Specify the name of the driver to test. (String)
.RE

.sp
.ne 2

.na
\fB\fB-i\fRfl instance\fR\fR

.ad

.sp .6

.RS 4

Test only the specified driver instance (-1 matches all instances of driver).
(Nurreri c)

. RE

.sp
.ne 2

.na
\fB\fB-P\fRfl path\fR\fR
.ad

.sp .6

. RS 4n

Specify the full

device path of the driver to test. (String)

2
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148
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154
155
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159
160
161

. RE

.sp
.ne 2

.na
\fB\fB-r\fR \flreg_nunber\fR \fR

.ad

.Sp .6

.RS 4n

Test only the given register set or DVA handle (-1 matches all register sets
and DVA handl es). (Nuneric)

.RE

.sp
.ne 2

.na
\fB\fB-a\fR fl acc_types\fR\fR
.ad

.sp .6

. RS 4n

Only the specified access types will be matched. Valid values for the
\flacc_types\fR argunent are \fBlog\fR, \fBpio\fR, \fBpio_r\fR \fBpio_ WfR
\fBdnma\fR, \fBdnma_r\fR \fBdma_wWfR and \fBintr\fR Miltiple access types,
separated by spaces, can be specified. The default is to match all hardware
accesses.

.sp
If \flacc_types\fRis set to \fBlog\fR, logging will natch all \fBPIOfR
accesses, interrupts and DVA accesses to and from areas napped for both reading
and witing. \fBlog\fR can be conbined with other \flacc_types\fR in which
case the matching condition for logging will be restricted to the specified
additional \flacc_types\fR Note that \fBdma_r\fR will match only DVA handl es
mapped for reading only; \fBdma_wfR will natch only DVA handl es mapped for
witing only; \fBdma\fR wi |l match only DVA handl es mapped for both reading and
writing.

162 . RE

164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180

182
183
184
185
186
187
188
189
190
191
192
193

.sp
.ne 2

.na
\fB\fB-I\fR \floffset \fTRfB[\fRfllength\fRfB]\fRfR
.ad

.sp .6

. RS 4n

Constrain the range of qualifying accesses. The \floffset\fR and \fllength\fR
argunments indicate that any access of the type specified with the \fB-a\fR
option, to the register set or DVA handl e specified with the \fB-r\fR option,
l1e at least \floffset\fR bytes into the register set or DVA handl e and at nopst
\floffset\fR + \fllength\fR bytes into it. The default for \floffset\fRis O.
The default for \fllength\fR is the maxi mum val ue that can be placed in an
\fBoffset_t\fR C data type (see \fBtypes.h\fR). Negative values are converted
into unsigned quantities. Thus, \fB\IfRfBth_define\fRfB\fRfB-I\fR O \fB-1\fR
is maximnmal.

. RE

.sp
.ne 2

.na
\fB\fB-c\fR \flcount\fRfB[\fRflfailcount\fRfBJ\fR\fR

.ad

.sp .6

. RS 4n

Wait for \flcount\fR nunber of matching accesses, then apply an operator and
operand (see the \fB-o\fR option) to the next \flfailcount\fR nunmber of

mat chi ng accesses. |f the access type (see the \fB-a\fR option) includes

| oggi ng, the nunber of |ogged accesses is given by \flcount\fR +
\fifailcount\fR - 1. The -1 is required because the | ast access coincides with
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214
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217
218
219
220
221
222
223
224
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229
230
231
232
233
234
235
236

238
239
240
241
242
243
244
245

247
248
249
250
251
252
253
254

256
257
258
259

the first faulting access.

.sp

Note that access |ogging may be conbined with error injection if
\flfailcount\fR and \floperator\fR are nonzero and if the access type includes
| oggi ng and any of the other access types (\fBpio\fR \fBdma\fR and \fBintr\fR)
See the description of access types in the definition of the \fB-a\fR option,
above.

.sp
When the \flcount\fR and \flfailcount\fR fields reach zero, the status of the
errdef is reported to standard output. Wen all active errdefs created by the
\fBth_define\fR process conplete, the process exits. If \flacc_types\fR
includes \fBlog\fR, \flcount\fR determ nes how nany accesses to log. If
\flcount\fR is not specified, a default value is used. If \flfailcount\fRis
set in this node, it will sinply increase the nunber of accesses |ogged by a
further \flfailcount\fR - 1.

. RE

.sp
.ne 2

.na
\fB\fB-o\fR fl operator \fRfB[\fR floperand\fRfB]\fR\fR
.ad

.sp .6

. RS 4n

For qualifying PIOread and wite accesses, the value read fromor witten to
the hardware is corrupted according to the value of \floperator\fR

.sp

.ne 2

.na
\fB\fBEQfRfR
.ad

.RS 7n
\floperand\fR is returned to the driver.
.RE

.sp
.ne 2

.na
\fB\fBORfR fR

.ad

.RS 7n

\floperand\fR is bitwise ORed with the real value.
. RE

.sp
.ne 2

. ha
\fB\f BAND\f R f R

.a

.RS 7n

\floperand\fR is bitwi se ANDed with the real val ue.
. RE

.sp
.ne 2

.na
\fB\f BXORfR fR

.ad

.RS 7n

\floperand\fR is bitwise XORed with the real val ue.
.RE

For PIO wite accesses, the follow ng operator is allowed:
.sp

.ne 2

.na
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285

\fB\fBNOfRfR

.ad

. RS 6n

Sinply ignore the driver’s attenpt to wite to the hardware.
.RE

Note that a driver performs PIOvia the \fBddi _get\fIX\fR()\fR

\fBddi _put\fIX\fR()\fR, \fBddi _rep_get\fIX\fR()\fR and

\fBddi _rep_put\fIX\fR()\fR routines (where \fIX\fRis 8, 16, 32 or 64).
Accesses made using \fBddi _get\fIX\fR()\fR and \fBddi _put\fIX\fR()\fR are
treated as a single access, whereas an access nmade using the

\fBddi _rep_*\fR(9F) routines are broken down into their respective nunber of
accesses, as given by the \flrepcount\fR paranmeter to these DDl calls. If the
access is performed via a DVA handl e, \floperator\fR and \flvalue\fR are
applied to every access that conprises the DVA request. If interference with
interrupts has been requested then the operator nay take any of the follow ng
val ues:

.sp

.ne 2

.na

\fB\f BDELA\Nf R f R

.ad

. RS 9n

After \flcount\fR accesses (see the \fB-c\fR option), delay delivery of the
next \flfailcount\fR number of interrupts for \floperand\fR nunber of

m cr oseconds.

286 . RE

288
289
290
291
292
293
294
295
296

298
299
300
301
302
303
304
305

.sp
.ne 2

. ha
\fB\f BLOSE\fR fR

.a
.RS 9n

After \flcount\fR nunber of interrupts, fail to deliver the next
\flfailcount\fR nunber of real interrupts to the driver.

. RE

.sp
.ne 2

.na
\fB\f BEXTRA\fRfR

.ad

. RS 9n

After \flcount\fR nunber of interrupts, start delivering \floperand\fR nunber
of extra interrupts for the next \flfailcount\fR nunber of real interrupts.

306 . RE

308
309
310

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

The default value for \floperand\fR and \floperator\fRis to corrupt the data
access by flipping each bit (XORwth -1
. RE

.Sp
.ne 2

.na
\fB\fB-f\fR \flacc_chk\fRfR
.ad

.Sp .6

.RS 4n

If the \flacc_chk\fR paranmeter is set to 1 or \fBpio\fR then the driver’'s
calls to \fBddi _check_acc_handl e\ fR(9F) return \fBDDl _FAI LURE\f R when the
access count goes to 1. If the \flacc_chk\fR paraneter is set to 2 or
\fBdnma\fR, then the driver’s calls to \fBddi _check_dma_handl e\fR(9F) return
\ f BDDI _FAI LURE\ f R when the access count goes to 1.

. RE
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326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352

354
355
356
357
358
359
360
361

363
364
365
366
367
368
369
370

372
373
374
375
376
377
378
379

381
382
383
384
385
386
387
388

390
391

.sp
.ne 2

.na
\fg\fB-V\AfR \flmax_wait_period\fRfB [\fRflreport_interval \fRfBJ\fR\fR
.a

.sp .6

. RS 4n

Constrain the period for which an error definition will remain active. The
option applies only to non-logging errdefs. If an error definition renains
active for \flmax_wait_period\fR seconds, the test will be aborted. If
\flreport interval\fR is set to a nonzero value, the current status of the
error definition is reported to standard output every \flreport_interval\fR
seconds. The default value is zero. The status of the errdef is reported in
parsable format (eight fields, each separated by a colon (\fB:\fR) character,
the last of which is a string enclosed by double quotes and the renmining seven
fields are integers):

.sp
\VFIftVfFRAfINMAfRAflac\fR\fIfc\fR\flchkK\fR \flec\fR\fIs\fR \fl"nessage"\fR
which are defined as follows:

.sp
.ne 2

.na
\fB\fIft\fRfR

.ad

. RS 13n

The UTC tinme when the fault was injected.
. RE

.sp
.ne 2

.ha
\fB\fIM\fRfR

.ad

.RS 13n

The UTC tine when the driver reported the fault.
.RE

.sp
.ne 2

.na
\fB\flac\fR fR

.ad

. RS 13n

The nunber of renmmining non-faulting accesses.
.RE

.sp
.ne 2

. na
\fB\fIfc\fRfR

.ad

.RS 13n

The nunber of renmmining faulting accesses.
. RE

.sp
.ne 2

. na
\fB\flchk\fRfR

.ad

.RS 13n

The value of the \flacc_chk\fR field of the errdef.
. RE

.sp
.ne 2
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392
393
394
395
396
397

.na
\fB\flec\fRfR

.ad

.RS 13n

The nunber of fault reports issued by the driver against this errdef (\fIm\fR
holds the time of the initial report).

398 . RE

400
401
402
403
404
405
406

.sp
.ne 2

. ha
\fB\fIS\fRfR

. al
. RS 13n
The severity level reported by the driver.

407 . RE

409
410
411
412
413
414
415
416

418

420
421
422
423
424
425
426
427
428

430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448

450
451
452
453
454
455
456
457

.sp
.ne 2

. na
\fB\fl"nmessage"\fRfR
.ad
.RS 13n

Textual reason why the driver has reported a fault.
.RE

.RE

.sp
.ne 2

. na
\fB\fB-h\fR fR
.ad

.sp .6

. RS 4n

Di spl ay the command usage string.
.RE

.sp
.ne 2

.na
\fB\fB-s\fR \flcollect_time\fR\fR

.ad

.sp .6

. RS 4n

If \flacc_types\fR is given with the \fB-a\fR option and includes \fBlog\fR
the errdef will log accesses for \flcollect_time\fR seconds (the default is to
log until the log beconmes full). Note that, if the errdef specification matches
nul tiple driver handles, multiple logging errdefs are registered with the
\fBbofi\fR driver and | ogging term nates when all |ogs becone full or when
\flcollect_time\fR expires or when the associated errdefs are cleared. The
current state of the log can be checked with the \fBth_manage\fR(1M conmmand,
using the \fBbroadcast\fR parameter. A log can be terminated by running
\fBth_nmanage\fR(1M with the \fBclear_errdefs\fR option or by sending a
\fBSIGALRMfR signal to the \fBth_define\fR process. See \fBalarmfR(2) for the
semantics of \fBSIGALRMfR

. RE

.sp
.ne 2

. na

\fB\fB-p\fR \flpolicy\fRfR
.ad

.sp .6

. RS 4n
Applicabl e when the \flacc_types\fR option includes \fBlog\fR The paraneter
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458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473

474 .

475

476 .

477

478 .
479 .
480 .

481

482 .

483

484 .

485

486 .

487

488 .

489

490 .
491 .
492 .

493

494 .

495

496 .
497 .
498 .

499
500
501
502
503
504
505
506

507 .
508 .

509
510
511
512
513
514
515

517
518
519
520
521
522
523

nodi fies the policy used for converting fromlogged accesses to errdefs. All
policies are iInclusive:

.RS +4

. TP

.iet \(bu

.el o

Use \fBrare\fR to bias error definitions toward rare accesses (default).

. RE

.RS +4

. TP

.iet \(bu

.el o

Use \fBoperator\fR to produce a separate error definition for each operator
type (default).

. RE

.RS +4

.iet \(bu

o}
Use \fBcommon\fR to bias error definitions toward conmbn accesses.

.iet \(bu

Use {)f Bredi an\fR to bias error definitions toward nmedi an accesses.
.RS +4

.iet \(bu

o}
Use \fBmaxi mal\fR to produce multiple error definitions for duplicate accesses.

Siet \(bu

o}
Use \fBunbi ased\fR to create unbi ased error definitions.

.iet \(bu

. o]
Use \fBonebyte\fR \fBtwobyte\fR, \fBfourbyte\fR or \fBeightbyte\fR to sel ect
errdefs corresponding to 1, 2, 4 or 8 byte accesses (if chosen, the

\fB-x\fRfBr\fR option is enforced in order to ensure that \fBddi _rep_*()\fR
calls are deconposed into \fBnultiple single accesses\fR).

. RE

.RS +4

TP

iet \(bu

.el o

Use \fBmultibyte\fR to create error definitions for nultibyte accesses
perforned using \fBddi _rep_get*()\fR and \fBddi _rep_put*()\fR

.RE

Pol i ci es can be conbi ned by addi ng together these options. See the NOTES
section for further infornation.

. RE

.sp
.ne 2

.na
\fB\fB-x\fR\flflags\fRfR
.ad

.sp .6

. RS 4n
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524
525
526
527
528
529
530
531
532
533
534

536
537
538
539
540
541
542

Applicabl e when the \flacc_types\fR option includes \fBlog\fR The \flflags\fR
paranmeter nodifies the way in which the \fBbofi\fR driver |ogs accesses. It is
specified as a string containing any conbination of the following letters:

.sp
.ne 2

.na
\fB\fBWAfRfR

.ad

.RS 5n

Continuous logging (that is, the log will wap when full).
.RE

.sp
.ne 2

.na
\fB\fBt\fRfR

.ad

. RS 5n

Ti nestanp each log entry (access times are in seconds).

543 . RE

545
546
547
548
549
550
551
552
553
554
555
556

558

560
561
562
563
564
565
566
567
568
569

.sp
.ne 2

.na

\fB\fBr\fRfR

.ad

.RS 5n

Log repeated 1/ 0O as individual accesses (for exanple, a \fBddi rep_get 16\ fR(9F)
call which has a repcount of \fINNfRis logged \fINNfR tinmes with each
transacti on | ogged as size 2 bytes. Wthout this option, the default |ogging
behavior is to log this access once only, with a transaction size of twce the
\flrepcount\fR).

. RE

. RE

.sp
.ne 2

.na
\fB\fB-C\fR \flcomment_string\fRfR
.ad

.sp .6

. RS 4n

Applicabl e when the \flacc_types\fR option includes \fBlog\fR It provides a
comment string to be placed in any generated test scripts. The string nust be
encl osed in doubl e quotes.

570 . RE

572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589

.sp
.ne 2

.na
\fB\fB-e\fR \fIfixup_script\fR\fB[\fRflargs\fRfB]J\fR\fR
.ad

.sp .6

.RS 4n

Appl i cabl e when the \flacc_types\fR option includes \fBlog\fR The output of a
logging errdefs is to generate a test script for each driver access handle. Use
this option to enbed a conmand in the resulting script before the errors are
injected. The generated test scripts will take an instance offline and bring it
back online before injecting errors in order to bring the instance into a known
fault-free state. The executable \flfixup_script\fRwi Il be called twice with
the set of optional \flargs\fR (emonce just before the instance is taken
offline and again after the instance has been brought online. The follow ng
vari abl es are passed into the environment of the called executable:

.sp

.ne 2
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590
591
592
593
594
595

597
598
599
600
601
602
603

.na
\ f B\ f BDRI VER_PATH\f R f R

.ad

.RS 22n

Identifies the device path of the instance.
. RE

.sp
.ne 2

. na
\ f B\ f BDRI VER | NSTANCE\ f R f R

.ad

. RS 22n

Identifies the instance nunber of the device.

604 . RE

606
607
608
609
610
611
612

.sp
.ne 2

. na
\ f B\ f BDRI VER_UNCONFI GURE\ f R\ f R

.ad

. RS 22n

Has the value 1 when the instance is about to be taken offline.

613 . RE

615
616
617
618
619
620
621
622

624
625
626
627
628
629
630
631

633
634

636
637
638
639
640
641
642
643
644
645

646 . f

647
648

650
651

653
654
655

.sp
.ne 2

. na

\ f B\ f BDRI VER_CONFI GURE\ f R\ f R

.ad

.RS 22n

Has the value 1 when the instance has just been brought online.
.RE

Typically, the executable ensures that the device under test is in a suitable
state to be taken offline (unconfigured) or in a suitable state for error
injection (for exanple configured, error free and servicing a workload). A

m nimal script for a network driver could be:

.sp

Lin 42

. nf

#!/ bi n/ ksh

driver=xyznetdriver
i f nume$dri ver $DRI VER | NSTANCE

if [[ $DRIVER CONFIGURE = 1 ]]; then
ifconfig $i fnum pl unb
ifconfig $ifnum...
i fworkl oad start $ifnum

elif [[ $DRIVER UNCONFIGURE = 1 ]]; then
i fworkl oad stop $ifnum
ifconfig $ifnum down
ifconfig $i fnum unplunmb

fi

exit $?

i

.in -2

.sp

The \fB-e\fR option nust be the last option on the command |ine.
.RE
.sp

.LP
If the \fB-a\fR \fBlog\fR option is selected but the \fB-e\fR option is not
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656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721

given, a default script is used. This script repeatedly attenpts to detach and
then re-attach the device instance under test.

. SH EXAMPLES

. SS "Exanpl es of Error Definitions"

.LP

\fBth_define -n foo -i 1 -a log\fR

.sp

.LP

Logs all accesses to all handl es used by instance 1 of the \fBfoo\fR driver
while running the default workload (attaching and detaching the instance). Then
generates a set of test scripts to inject appropriate errdefs while running
that default workl oad.

.sp

.LP

\fBth_define -n foo -i 1 -a log pio\fR

.sp

.LP

Logs Pl O accesses to each PIO handl e used by instance 1 of the \fBfoo\fR driver
while running the default workload (attaching and detaching the instance). Then
generates a set of test scripts to inject appropriate errdefs while running
that default workl oad.

.sp

.LP

\fBth_define -n foo -i 1 -p onebyte nedian -e fixup arg -nowfR

.sp

. LP

Logs all accesses to all handles used by instance 1 of the \fBfoo\fR driver
while running the workload defined in the fixup script \fBfixup\fRwith
argunents \fBarg\fR and \fB-now f R Then generates a set of test scripts to
inject appropriate errdefs while running that workl oad. The resulting error
definitions are requested to focus upon single byte accesses to |ocations that
are accessed a \fBnedian\fR nunber of tinmes with respect to frequency of access
to I/ O addresses.

.sp

.LP

\fBth_define -n se -1 0x20 1 -a pio_r -0 OR 0Ox4 -c 10 1000\fR

.sp

.LP

Simul ates a stuck serial chip conmmand by forcing 1000 consecutive read accesses
made by any instance of the \fBse\fR driver to its command status register,
thereby returning status busy.

.sp

. LP

\fBth_define -n foo -i 3 -r 1 -apior -c01-f 1-0 CROx100\fR

.sp

.LP

Causes 0x100 to be ORed into the next physical |1/0 read access from any
register in register set 1 of instance 3 of the \fBfoo\fR driver. Subsequent
calls in the driver to \fBddi _check_acc_handl e()\fR return \fBDDI _FAI LURE\fR
.sp

.LP

\fBth_define -n foo -i 3 -r 1 -apior -c 01 -0 OROx0\fR

.sp

.LP

Causes 0x0 to be ORed into the next physical |
in register set 1 of instance 3 of the \fBfoo\
no- op.

.sp

.LP

\fBth_define -n foo -i 3 -r 1 -1 0x8100 1 -a pio_r -c 0 10 -o EQ O0x70003\fR
.sp

.LP

Causes the next ten next physical I/Oreads fromthe register at offset 0x8100
in register set 1 of instance 3 of the \fBfoo\fR driver to return 0x70003.

.sp

.LP

ead access from any register

/Or
fRdriver. This is of course a
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722 \fBth_define -n foo -i 3 -r 1 -1 0x8100 1 -a pio_w -c 100 3 -o AND

723 Oxffffffffffffefff\f

724 .sp

725 . LP

726 The next 100 physical |I/Owites to the register at offset 0x8100 in register
727 set 1 of instance 3 of the \fBfoo\fR driver take place as normal. However, on
728 each of the three subsequent accesses, the 0x1000 bit wll be cleared.

729 .sp

730 . LP

731 \fBth_define -n foo -i 3 -r 1 -1 0x8100 0x10 -a pio_r -c 01 -f 1 -0 XOR 7\fR
732 .sp

733 . LP

734 Causes the bottomthree bits to have their values toggled for the next physical
735 I/ O read access to registers with offsets in the range 0x8100 to 0x8110 in
736 register set 1 of instance 3 of the \fBfoo\fR driver. Subsequent calls in the
737 driver to \fBddi _check_acc_handl e()\fR return \fBDDl _FAI LURE\f R

738 .sp

739 . LP

740 \fBth_define -n foo -i 3 -a pio_w-c 01-0 NOO\fR

741 .sp

742 . LP

743 Prevents the next physical 1/Owite access to any register in any register set
744 of instance 3 of the \fBfoo\fR driver from going out on the bus.

745 .sp

746 . LP

747 \fBth_define -n foo -i 3 -1 0 8192 -a dma_r -c 0 1 -0 OR 7\fR

748 .sp

749 . LP

750 Causes Ox7 to be ORed into each \fBlong long\fR in the first 8192 bytes of the
751 next DMA read, using any DVA handle for instance 3 of the \fBfoo\fR driver.
752 .sp

753 . LP

754 \fBth_define -n foo -i 3 -r 2 -1 08 -admar -c 01-0OCR

755 0x7070707070707070\ f R

756 .sp

757 . LP

758 Causes Ox70 to be ORed into each byte of the first \fBlong | ong\fR of the next
759 DVA read, using the DVMA handle with sequential allocation nunmber 2 for instance
760 3 of the \fBfoo\fR driver.

761 .sp

762 . LP

763 \fBth_define -n foo -i 3 -1 256 256 -a dma_w-c 0 1 -f 2 -0 OR 7\fR

764 .sp

765 . LP

766 Causes Ox7 to be ORed into each \fBlong long\fR in the range fromoffset 256 to
767 offset 512 of the next DMA wite, using any DVA handle for instance 3 of the
768 \fBfoo\fR driver. Subsequent calls in the driver to

769 \fBddi _check_dma_handl e()\fR return \fBDDl _FAI LURE\f R

770 .sp

771 . LP

772 \fBth_define -n foo -i 3 -r 0 -1 0 8 -a dma_w-c 100 3 -0 AND

773 Oxffffffffffffefff\f

774 .sp

775 . LP

776 The next 100 DVA writes using the DVMA handle with sequential allocation nunber

777
778
779
780
781
782
783
784
785
786
787

0 for instance 3 of the \fBfoo\fR driver take place as normal. However, on each
of the three subsequent accesses, the 0x1000 bit will be cleared in the first
\fBlong | ong\fR of the transfer.

.sp
.LP

\fBth_define -n foo -i 3 -aintr -c 0 6 -0 LOSE O\fR

.sp

.LP

Causes the next six interrupts for instance 3 of the \fBfoo\fR driver to be

| ost.
.sp



new usr/src/ man/ manln t h_define. 1m 13

788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
813
814
815
816
817
818
819
820
821
822
823
824

826
827

828 .

829
830
831
832

.LP
\fBth_define -n foo -i 3 -aintr -c 30 1 -0 EXTRA 10\fR
.sp

.LP

When the thirty-first subsequent interrupt for instance 3 of the \fBfoo\fR
driver occurs, a further ten interrupts are al so generated.

.sp

.LP

\fBth_define -n foo -i 3 -aintr -c 0 1 -o DELAY 1024\fR

.sp

. LP

Causes the next interrupt for instance 3 of the \fBfoo\fR driver to be del ayed
by 1024 mi croseconds.

. SH NOTES

.LP

The policy option in the \fBth_define\fR \fB-p\fR syntax determnines how a set
of | ogged accesses will be converted into the set of error definitions. Each

| ogged access will be matched against the chosen policies to determ ne whether
an error definition should be created based on the access.

.sp

.LP

Any nunber of policy options can be conbined to nodify the generated error
definitions.

. SS "Bytew se Policies"

.LP

These sel ect particular 1/O transfer sizes. Specifying a byte policy will
These sel ect particular 1/O transfer sizes. Specifing a byte policy will

excl ude other byte policies that have not been chosen. |f none of the byte type
policies is selected, all transfer sizes are treated equally. O herw se, only
those specified transfer sizes will be sel ected.

.sp

.ne 2

.na
\fB\f Bonebyte\fRfR

.ad

. RS 13n

Create errdefs for one byte accesses (\fBddi_get8()\fR)
.RE

.sp

.ne 2

na

\ f B\ f Bt wobyte\f R fR
ad

_RS 13n
Create errdefs for two byte accesses (\fBddi _get16()\fR)

833 . RE

835
836
837
838
839
840
841

.sp
.ne 2

.na
\fB\fBf ourbyte\fR fR
d

.a
. RS 13n
Create errdefs for four byte accesses (\fBddi_get32()\fR)

842 . RE

844
845
846
847
848
849
850
851

.sp
.ne 2

.ha
\fB\f Bei ghtbyte\fR fR

.ad

.RS 13n

Create errdefs for eight byte accesses (\fBddi_get64()\fR)
.RE
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853
854
855
856
857
858
859

.sp
.ne 2

. na
\fg:\anultibyte\fR\fR

. al
. RS 13n
Create errdefs for repeated byte accesses (\fBddi _rep_get*()\fR)

860 . RE

862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893

895
896
897
898
899
900
901
902

904
905
906
907
908
909
910

. SS "Frequency of Access Policies"
LP

The frequency of access to a location is determ ned according to the access
type, location and transfer size (for exanple, a two-byte read access to
address A is considered distinct froma four-byte read access to address A).
The algorithmis to count the nunber of accesses (of a given type and size) to
a given location, and find the |ocations that were nost and | east accessed (let
\flmaxa\fR and \fImna\fR be the nunber of tinmes these |ocations were accessed,
and \flmean\fR the total nunber of accesses divided by total nunber of

| ocations that were accessed). Then a rare access is a location that was
accessed | ess than

.sp

. LP

\fl(nean - nmna) / 3 + mnalfR

.sp

.LP

times. Simlarly for the definition of combn accesses:

.sp

. LP

\flmaxa - (maxa - nean) / 3\fR

.sp

.LP

A location whose access patterns lies within these cutoffs is regarded as a

| ocation that is accessed with nedian frequency.

.sp

.ne 2

.na
\fB\fBrare\fR fR

.ad

. RS 10n

Create errdefs for locations that are rarely accessed.
.RE

.sp
.ne 2

.na
\fB\f Bcommon\ f R f R

.ad

. RS 10n

Create errdefs for locations that are commonly accessed.
.RE

.sp
.ne 2

.na
\fB\fBredi an\fR fR

.ad

. RS 10n

Create errdefs for locations that are accessed a nedian frequency.

911 .RE

913
914
915
916
917
918

.SS "Policies for Mnimzing errdefs”

.LP

If a transaction is duplicated, either a single or multiple errdefs will be
witten to the test scripts, depending upon the follow ng two policies:

.sp

.ne 2



new usr/src/ man/ manln t h_define. 1m 15

919
920
921
922
923
924

926
927

928 .

929
930
931
932

.na
\ f B\ f Bmaxi mal \f R f R

.ad

.RS 13n

Create multiple errdefs for locations that are repeatedly accessed.
. RE

.sp
.ne 2

na
\f B\ f Bunbi ased\fR fR

.ad

.RS 13n

Create a single errdef for locations that are repeatedly accessed.

933 . RE

935
936

937 .

938
939
940
941
942
943
944

.sp
.ne 2

na
\f B\ f Boperators\fRfR
d

. al
. RS 13n

For each location, a default operator and operand is typically applied. For
maxi mal test coverage, this default nmay be nodified using the \fBoperators\fR
policy so that a separate errdef is created for each of the possible corruption
operators.

945 . RE

947
948
949
950

. SH SEE ALSO
LP

\EBKi | | \fR(1), \fBth_manage\fR(1M, \fBalarmfR(2),
\ f Bddi _check_acc_handl e\ f R(9F), \fBddi _check_dma_handl e\ f R( 9F)
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.\" Copyright 2015 Nexenta Systens, Inc. Al rights reserved.

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

.\" The contents of this file are subject to the terns of the Common Devel opnent
.\" You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE or http:
.\" Wen distributing Covered Code, include this CDDL HEADER in each file and in
. TH ZONEADM 1M "May 13, 2017"

. SH NAME

zoneadm \ - adni ni ster zones
. SH SYNOPSI S

.LP

. nf

\fBzoneadmM fR \fB-z\fR \fl zonename\fR [\fB-u\fR \ fl uui d-match\fR] \flsubcomand\
[\ flsubcomrand_opti ons\fR]

fi

.LP

. nf

\fBzoneadm fR [\fB-RfR \flroot\fR [\fB-z\fR \flzonename\fR [\fB-u\fR \fluuid-
[\fIlist_options\fR]

fi

.LP
. nf
\fBzoneadmM fR [\fB-RfR \flroot\fR] \fB-z\fR \flzonename\fR [\fB-u\fR \fluuid-nma
i

. SH DESCRI PTI ON

.LP

The \fBzoneadmM fR utility is used to adm nister system zones. A zone is an
application container that is nmintained by the operating systemruntine.

. SH SECURI TY

.LP

Once a process has been placed in a zone other than zone \fBO\fR, the process
or any of its children cannot change zones.

. SH OPTI ONS

.LP

The followi ng options are supported:

.sp

.ne 2

.na
\fB\fB-RfR \flroot\fRfR

.ad

.sp .6

.RS 4n

Specify an alternate root (boot environment). This option can only be used in
conjunction with the "\fBlist\fR'" and "\fBnmark\fR' subcommands.

. RE

.sp
.ne 2

.na
\fB\fB-u\fR \fluuid-match\fRfR

.ad

.sp .6

. RS 4n

Unique identifier for a zone, as assigned by \fBlibuuid\fR(3LIB). If this
option is present and the argunent is a non-enpty string, then the zone
matching the \fBUU D\ fR is selected instead of the one naned by the \fB-z\fR
option, if such a zone is present.

. RE

new usr/ src/ man/ manln zoneadm 1m

.sp
.ne 2

. na
\fB\fB-z\fR \fl zonenane\f R f R
.ad

.sp .6

. RS 4n

String identifier for a zone.
. RE

. SH SUBCOMVANDS

.LP

Subcommands whi ch can result in destructive actions or |oss of work have a
\fB-F\fR flag to force the action. If input is froma term nal device, the user
is pronpted if such a command is given without the \fB-F\fR flag; otherw se, if
such a conmand is given without the \fB-F\fR flag, the action is disallowed,
with a diagnostic nessage witten to standard error. If a zone installation or
uninstallation is interrupted, the zone is left in the inconplete state. Use
uninstall to reset such a zone back to the configured state.

.sp

.LP

The foll owi ng subcommands are supported:

.sp

.ne 2

.na
\fB\fBattach\fR [\fB-F\fR] [\fB-n\fR \flpath\fR] [\flbrand-specific
options\fRI\fR

.ad

.sp .6

. RS 4n

The \fBattach\fR subconmand takes a zone that has been detached from one system
and attaches the zone onto a new system Therefore, it is advised (though not
requi red) that the \fBdetach\fR subcommand should be run before the "attach”
takes place. Once you have the new zone in the configured state, use the
\fBattach\fR subconmand to set up the zone root instead of installing the zone
as a new zone.

.sp
The \fB-F\fR option can be used to force the zone into the "installed" state
with no validation. This option should be used with care since it can | eave the
zone in an unsupportable state if it was noved froma source systemto a target
systemthat is unable to properly host the zone. The \fB-n\fR option can be
used to run the \fBattach\fR subcommand, without executing the command. |t uses
the output of the "\fBdetach\fR \fB-n\fR' subcommand as input and is useful to
identify any conflicting issues, such as the network device being inconpatible,
and can al so determ ne whether the host is capable of supporting the zone. The
path can be "\fB-\fR', to read the input fromstandard input.

.sp
The zone’s brand may include additional options that govern how the zone wll
be attached. See \fBbrands\fR(5) for specific brand information.

.sp
The zone being attached nmust first be configured using the \fBzonecfg\fR (see
\fBzonecfg\fR(1M ) command. This does not apply when running "\fBattach\fR

\fB-n\fR".

.sp

Use the follow ng command to attach a zone:
sp

in +2

. nf

# \fBzoneadm -z ny-zone attach\fR
i

.in -2

.sp

.RE
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128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148

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

.sp
.ne 2

.na
\fg\fBboot\fR[\fB--\fR\fIboot_options\fR]\fR
. al

.sp .6

. RS 4n

Boot (or activate) the specified zones.

.sp
The following \flboot_options\fR are supported:

.sp
.ne 2

.na
\fB\fB-i\fR\flaltinit\fRfR

.ad

.sp .6

.RS 4n

Sel ect an alternative executable to be the prinordial Process. \flaltinit\fRis
a valid path to an executable. The default prinordial process is
\fBinit\fR(1IM.

.RE

.sp
.ne 2

.na
\fB\fB-mfR \flsnf_options\fRfR

.ad

.sp .6

.RS 4n

The \flsnf_options\fR include two categories of options to control booting
behavi or of the service managenent facility: recovery options and nessages
options.

.sp
Message options determ ne the type and anpunt of nessages that \fBsnf\fR(5)

di spl ays during boot. Service options determ ne the services which are used to
boot the system See \fBkernel\fR(1M for a listing of the \fB-mfR suboptions.

164 .RE

166
167
168
169
170
171
172
173
174
175
176

180
181
182
183
184
185
186
187
188
189
190
191
192
193

.sp
.ne 2

.na
\fB\fB-s\fRfR

.ad

.sp .6

. RS 4n

Boots only to milestone \fBsvc:/ mlestone/single-user:default\fR This
mlestone is equivalent to init level \fBs\fR See \fBsvc.startd\fR(1M and
\fBinit\fR(1M.

. RE

. RE

.Sp
.ne 2

.na
\fB\fBclone\fR [\fB-mfR \flcopy\fR] [\fB-s\fR \flzfs_snapshot\fR]
\flsource_zone\fRfR

.ad

.sp .6

.RS 4n

Install a zone by copying an existing installed zone. This subconmmand is an
alternative way to install the zone.

.sp

.ne 2

. ha
\fB\fB-mfR \flcopy\fRfR

new usr/ src/ man/ manln zoneadm 1m

194 . ad

195 .sp .6

196 . RS 4n

197 Force the clone to be a copy, even if a "\fBZFS\fR cl one" is possible.
198 . RE

200 .sp

201 .ne 2

202 .na

203 \fB\fB-s\fR \flzfs_snapshot\fR fR

204 . ad

205 .sp .6

206 . RS 4n

207 Specify the name of a \fBZFS\fR snapshot to use as the source of the clone. The

208 \flsnapshot\fR nust be a \flsnapshot\fR of the source zone taken froma
209 previous "\fBzoneadm fR clone" installation.

210 .RE

212 The source zone nust be halted before this subconmand can be used.

213 . RE

215 .sp

216 .ne 2

217 .na

218 \fB\fBdetach\fR [\fB-n\fRI\fR

219 . ad

220 .sp .6

221 . RS 4n

222 Detach the specified zone. Detaching a zone is the first step in noving a zone

223
224
225
226
227
228
229
230
231
232
233
234

fromone systemto another. The full procedure to nmigrate a zone is that the
zone is detached, the \flzonepath\fR directory is noved to the new host, and
then the zone is attached on the new host. Once the zone is detached, it is
left in the configured state. If you try to install or clone to a configured
zone that has been detached, you will receive an error nessage and the
\fBinstalI\fR or \fBclone\fR subcommand will not be allowed to proceed. The
\fB-n\fR option can be used to run the \fBdetach\fR subcommand, without
executing the command. This generates the informati on needed for running the
"\fBattach\fR \fB-n\fR' subconmand, which is useful to identify any conflicting
i ssues, such as the network device being inconpatible or if the host is capable
of supporting the zone. The information is sent to standard output and can be
saved to a file or piped to the "\fBattach\fR \fB-n\fR' subconmand.

235 .sp

236 Use the followi ng conmand to detach a zone:

237 .sp

238 .in +2

239 .nf

240 # zoneadm -z ny-zone detach

241 . fi

242 .in -2

243 .sp

245 The source zone nust be halted before this subconmand can be used.
246 . RE

248 .sp

249 .ne 2

250 .na

251 \fB\fBhal t\fRfR

252 . ad

253 .sp .6

254 . RS 4n

255 Halt the specified zones. \fBhalt\fR bypasses running the shutdown scripts
256 inside the zone. It also renobves run tine resources of the zone.
257 . RE

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

270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288

290
291
292

.ne 2

. na

\fB\fBhel p\fR [\flsubcommand\f R\ fR
ad

.sp .6

. RS 4n

Di spl ay general help. If you specify \flsubcommand\fR, displays help on
\ f I subcommand\ f R.

.RE

.sp
.ne 2

.na
\fB\fBinstal I\fR [\fB-xX\fR \flnodataset\fR] [\flbrand-specific options\fRI\fR
.ad

.sp .6

.RS 4n

Install the specified zone on the system This subconmand automatically
attenpts to verify first, nost verification errors are fatal. See the
\fBverify\fR subconmand.

.sp

.ne 2

.na
\fB\fB-x\fR \flnodataset\fR fR
.ad

.sp .6

.RS 4n

Do not create a \fBZFS\fR file system
. RE

The zone’s brand may include additional options that govern how the software
will be installed in the zone. See \fBbrands\fR(5) for specific brand
i nf ormation.

293 . RE

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
320
321

323
324

.sp
.ne 2

.na
\fB\fBlist\fR[\fllist_options\fRI\fR
ad

.sp .6

.RS 4n

Di splay the name of the current zones, or the specified zone if indicated.

.S

By default, all running zones are listed. If you use this subcommand with the
\fBzoneadm fR \fB-z\fR \flzonenane\fR option, it lists only the specified zone,
regardless of its state. In this case, the \fB-i\fR and \fB-c\fR options are
di sal | owed.

.sp
If neither the \fB-i\fR or \fB-c\fR options are given, all running zones are
l'i sted.

.Sp
The following \fllist_options\fR are supported:

.sp
.ne 2

.na
\fB\fB-c\fRfR

.ad

.sp .6

. RS 4n

Di splay all configured zones. This option overrides the \fB-

i\fR option.
Di splay all configured zones. This option overides the \fB-i\f
. RE

R option.

.sp
.ne 2
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325
326
327
328
329
330
331

333
334
335
336
337
338
339
340
341

342 .
343 i

344
345
346
347
348

350
351
352
353
354
355
356
357
358
359
360

362
363
364
365
366
367
368
369
370
371
372
373
374

376

378
379
380
381
382
383
384
385
386
387
388
389

.na
\fB\fB-i\fRfR

.ad

.sp .6

.RS 4n

Expand the display to all installed zones.
.RE

.sp
.ne 2

.na
\fB\fB-p\fRfR
.ad

.sp .6

. RS 4n

Request machi ne parsable output. The output format is a list of lines, one per
zone, with colon- delinited fields. These fields are:

. nf

zonei d: zonenane: st at e: zonepat h: uui d: brand: i p-type
fi

.in -2

.sp

If the \fBzonepath\fR contains enbedded col ons, they can be escaped by a
backslash ("\:"), which is parsable by using the shell \fBread\fR(1) function
with the environnental variable \fBIFS\fR The \fluuid\fR value is assigned by
\fBli buui d\fR(3LIB) when the zone is installed, and is useful for identifying
the sane zone when present (or renaned) on alternate boot environnents. Any
software that parses the output of the "\fBzoneadmlist -p\fR' command nust be
able to handle any fields that nmay be added in the future.

.sp
The \fB-v\fR and \fB-p\fR options are nutually exclusive. If neither \fB-v\fR
nor \fB-p\fR is used, just the zone nanme is |isted.

. RE

.sp
.ne 2

. na
\fB\fB-V\fR fR
.ad

.sp .6

. RS 4n

Di spl ay verbose infornmation, including zone nane, id, current state, root
directory, brand type, ip-type, and options.

.sp
The \fB-vI\fR and \fB-p\fR options are nmutually exclusive. If neither \fB-v\fR
nor \fB-p\fR is used, just the zone name is |isted.

.RE

. RE

.sp
.ne 2

.nha
\fB\fBnark i nconplete\fRfR

.ad

.sp .6

. RS 4n

Change the state of an installed zone to "inconplete." This command may be
useful in cases where administrative changes on the system have rendered a zone
unusabl e or inconsistent. This change cannot be undone (except by uninstalling
the zone).

. RE
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391
392

.sp
.ne 2

393 .na

394

\fg’:\ fBrmove\ f R \ fl new_zonepath\f R fR

395 . al

396
397
398
399
400

.sp .6

. RS 4n

Move the \flzonepath\fR to \flnew zonepath\fR The zone nmust be halted before
this subcommand can be used. The \flnew zonepath\fR nust be a local file system
and normal restrictions for \flzonepath\fR apply.

401 . RE

403
404

.sp
.ne 2

405 . na

406

\fB\fBready\fR fR
d

407 . a

408
409
410
411

.sp .6

RS 4n

Prepares a zone for running applications but does not start any user processes
in the zone.

412 . RE

414
415

.sp
.ne 2

416 .na

417
418
419
420
421
422
423

\fB\fBreboot\fR [\fB--\fR \flboot_options\fR|]\fR

.ad

.sp .6

.RS 4n

Restart the zones. This is equivalent to a \fBhalt\fR \fBboot\fR sequence. This
subcommand fails if the specified zones are not active. See \flboot\fR subcomran
for the boot options.

424 . RE

426
427

.sp
.ne 2

428 . na

429
430
431
432
433
434
435
436

\fB\fBshutdown\fR [\fB-r\fR [\fB--\fR \flboot _options\fRI]J\fR
.ad

RS 4n

Gacefully shut down the specified zone. This subcommand waits for all zone
processes to finish; the default timeout is SCF_PROPERTY_TI MEQUT val ue from
the SMF service systenmfzones. If the \fB-r\fR option is specified, reboot the
zone. See \flboot\fR subcommand for the boot options.

437 . RE

439
440

.sp
.ne 2

441 . na

442

\fB\fBuninstall [\fTRfB-F\fRfBJ\fRfR
d

443 . a

444
445
446
447
448

.sp .6

.RS 4n

Uninstall the specified zone fromthe system Use this subcommand with caution.
It removes all of the files under the \flzonepath\fR of the zone in question.
You can use the \fB-F\fR flag to force the action.

449 . RE

451
452

.sp
.ne 2

453 . na

454

\fB\fBveri fy\fRfR
d

455 . a

456

.sp .6

new usr/ src/ man/ manln zoneadm 1m

457
458
459
460
461
462

. RS 4n

Check to make sure the configuration of the specified zone can safely be
installed on the machine. Following is a break-down of the checks by
\fBresour ce/ property\fR type:

.sp
.ne 2

463 . na

464

\fB\fBzonepath\fRfR
d

465 . a

466
467
468
469
470
471
472

.sp .6

RS 4n

\fBzonepat h\fR and its parent directory exist and are owned by root with
appropriate nodes . The appropriate nodes are that \fBzonepath\fR is \fB700\fR,
its parent is not \fBgroup\fR or \fBworld-witable\fR and so forth.
\fBzonepath\fR i s not over an NFS nount. A sub-directory of the \fBzonepath\fR
named "root" does not exist.

473 .s

474
475
476
477

p
If \fBzonepath\fR does not exist, the \fBverify\fR does not fail, but nerely
warns that a subsequent install will attenpt to create it with proper
permi ssions. A \fBverify\fR subsequent to that might fail should anything go
wrong.

478 .s

479

p
\ f Bzonepat h\ f R cannot be a synbolic Iink.

480 . RE

482
483
484
485

.sp
.ne 2

. na
\fg\fos\fR\fR

486 . a

487
488
489
490
491
492
493
494
495
496
497
498
499
500

502
503
504
505

.sp .6
. RS 4n
Any \fBfs\fR resources have their \fltype\fR val ue checked. An error is
reported if the value is one of \fBproc\fR \fBmtfs\fR \fBautofs\fR
or \fBnfs\fR or the fil esystem does not have an associ ated nount
binary at \fB/usr/lib/fs/\fl<fstype>\fR mount\fR

sp
it is an error for the \fldirectory\fR to be a relative path.
.S
t is an error for the path specified by \fBrawwfR to be a relative path or if
here is no \fBfsck\fR binary for a given filesystemtype at
fBlusr/lib/fs/\fl<fstype>\fR fsck\fR It is also an error if a corresponding
fBf sck\fR binary exists but a \fBraw\fR path is not specified.
. RE

[
t
\
\

.sp
.ne 2

.na
\fB\fBnet\fRfR
d

506 . al

507
508
509
510
511
512
513
514
515

.sp .6

.RS 4n

Al physical network interfaces exist. Al network address resources are one
of :

RS +4

TP
cie t \(bu
.el o

a valid | Pv4 address, optionally followed by "\fB/\fR' and a prefix |ength;

516 . RE

517

518 .
519 .

520
521
522

.RS +4

a valld | Pv6 address, which nust be followed by "\fB/\fR' and a prefix |ength;
.RE
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523

524 .
525 .
526 .

527
528
529
530
531
532
533
534
535
536

.RS +4

a host name which resolves to an | Pv4 address.

i\bRFe that hostnanes that resolve to | Pv6 addresses are not supported.

Trs12 physical interface nanme is the network interface nane.

Asgone can be configured to be either exclusive-1P or shared-1P. For a
shared-1 P zone, both the physical and address properties nust be set. For an

exclusive-1P zone, the physical property nust be set and the address property
cannot be set.

537 . RE

539
540
541
542
543
544
545
546
547
548
549

.sp
.ne 2

.na
\fB\fBrctI\fRfR
.ad

.sp .6

. RS 4n

It also verifies that any defined resource control values are valid on the
current machine. This neans that the privilege level is \fBprivileged\fR the
limt is lower than the currently defined systemvalue, and that the defined
action agrees with the actions that are valid for the given resource control.

550 . RE

552

554
555
556
557
558
559

561
562
563
564
565
566
567

569
570
571
572
573

575
576
577
578
579
580
581

583
584
585
586
587

.RE

. SH EXAMPLES

. LP

\fBExanple 1 \fRUsing the \fB-mfR Option

.sp

.LP

The following command illustrates the use of the \fB-mfR option.

.sp
.in +2

. nf

# \f Bzoneadm boot -- -mverbose\fR
i

.in -2

.sp

. LP

\fBExanple 2 \fRUsing the \fB-i\fR Option

.sp

.LP

The foll owing command illustrates the use of the \fB-i\fR option.
.sp

.in +2

. nf

# \fBzoneadm boot -- -i /sbin/init\fR

i

.in -2
.sp

.LP

\fBExanpl e 3 \fRUsing the \fB-s\fR Option

.sp

.LP

The following conmmand illustrates the use of the \fB-s\fR option.
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589 .sp

590 .in +2

591 . nf

592 # \fBzoneadm boot -- -s\fR
593 . fi

594 .in -2

595 .sp

597 . SH EXIT STATUS
598 .LP

599 The follow ng exit values are returned:
600 . sp

601 .ne 2

602 .na

603 \fB\fBO\fR fR

604 . ad

605 .sp .6

606 . RS 4

607 Successful conpletion.

608 . RE

610 .sp

611 .ne 2

612 .na

613 \fB\fBI\fRfR

614 . ad

615 .sp .6

616 . RS 4n

617 An error occurred.
618 . RE

620 .sp

621 .ne 2

622 .na

623 \fB\fB2\fRfR
624 . ad

625 .sp .6

626 . RS 4n

627 Invalid usage.
628 . RE

630 . SH ATTRI BUTES

631 . LP

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

635 .sp

636 . TS

637 box;

638 c | c

639 | | | .

640 ATTRI BUTE TYPE ATTRI BUTE VALUE
641

642 Interface Stability
643 . TE

Conmi tted

645 . SH SEE ALSO

646 . L

647 \fBread\fR(1), \fBsvcs\fR(1), \fBzlogin\fR(1), \fBzonenane\fR(1),

648 \fBinit\fR(1M, \fBkernel\fR(1M, \fBsvcadmM fR(1M, \fBsvc.startd\fR(1M,
649 \fBsvc.startd\fR(1M, \fBzonecfg\fR(1M, \fBlibuuid\ fR(3LIB),

650 \fBattributes\fR(5), \fBbrands\fR(5), \fBnative\fR(5), \fBsnf\fR(5),

651 \fBzones\fR(5)

652 . SH NOTES
653 . LP
654 The \fBzones\fR(5) service is nmanaged by the service managenent facility,

10
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655 \fBsnf\fR(5), under the service identifier:

656 .sp

657 .in +2

658 . nf

659 svc:/systenl zones: defaul t
660 . fi

661 .in -2

662 .sp

664 .sp

665 . LP

666 Administrative actions on this service, such as enabling, disabling, or
667 requesting restart, can be performed using \fBsvcadm fR(1M. The service’'s
668 status can be queried using the \fBsvcs\fR(1) conmand.
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A\

.\" Sun Mcrosystens, Inc. gratefully acknow edges The Open G oup for
.\" permission to reproduce portions of its copyrighted docunentation.
.\" Oiginal docunentation from The Open G oup can be obtained online at
\" http://ww. opengroup. or g/ bookstore/.

A\

.\" The Institute of Electrical and El ectronics Engineers and The Open

.\" Goup, have given us permission to reprint portions of their

\" docunent ati on.

A\

.\" In the followi ng statement, the phrase ‘‘this text’’ refers to portions
.\" of the system docunentation.

S\

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

" Standard for Information Technol ogy -- Portable Operating System
Interface (PCSI X), The Open G oup Base Specifications |Issue 6,
Copyright (C 2001-2004 by the Institute of Electrical and El ectronics
Engi neers, Inc and The Qpen Group. In the event of any discrepancy
bet ween these versions and the original |EEE and The Open G oup
Standard, the original |EEE and The Open G oup Standard is the referee
docunment. The original Standard can be obtained online at

htt p: / / www. opengr oup. or g/ uni x/ onl i ne. htm .

This notice shall appear on any product containing this material.

The contents of this file are subject to the terns of the
Common Devel opnent and Distribution License (the "License").
You may not use this file except in conpliance with the License.

or http://ww. opensol aris.org/os/licensing.
See the License for the specific |anguage governi ng perni ssions
and limtations under the License.

" When distributing Covered Code, include this CDDL HEADER in each

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

I f applicable, add the follow ng bel ow this CDDL HEADER, with the
fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [name of copyright owner]

\
\
\
\
\
\
\
\
\
\
\
\
\
\
A\
.\" You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE
\
\
\
\
\
\
\
\
\
\
\
\" Copyright 1989 AT&T.

\" Copyright (c) 2001, The |EEE and The Open Group. All Rights Reserved.
\" Copyright (c) 2005, Sun Mcrosystens, Inc. Al Rights Reserved.

\" Copyright (c) 2014, Joyent, Inc.

A\

.TH CHMOD 2 "Dec 22, 2014"

. SH NAME

chnod, fchnod, fchnodat \- change access permi ssion node of file
. SH SYNOPSI S

.LP

. nf

#i ncl ude <sys/types. h>

#i ncl ude <sys/stat.h>

\fBint\fR \fBchnod\f R(\ fBconst char *\fR flpath\fR, \fBrode_t\fR \flnode\fR);
fi

.LP
. nf
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62

63 . f

126
127

\fBint\fR\fBf chrod\f R(\fBint\fR \fIfildes\fR \fBnode_t\fR \flnode\fR);
i

.LP

. nf
\fBint\fR \fBfchnodat\fR(\fBint\fR \flfildes\fR, \fBconst char *\fR flpath\fR \
Cfi

. SH DESCRI PTI ON
.LP
The \fBchnod()\fR, \fBfchmbd()\fR, and \fBfchnodat()\fR functions set the access

perm ssion portion of the node of the file whose name is given by \flpath\fR or
referenced by the open file descriptor \fIfildes\fRto the bit pattern contained

in \flmde\fR Access pernmission bits are interpreted as follows:
.sp
.sp
. TS
[
.
\fBS_ISUDfR 04000 Set user I D on execution.
\fBS_ISGD\fR 020#0 T{
Set group ID on execution if # is \fB7\fR \fB5\fR \fB3\fR or \fB1\fR Enable
T
\fBS_ISVIX\fR 01000 Sticky bit.
\fBS_IRWNKWfR 00700 Read, write, execute by owner.
\fBS_IRUSRfR 00400 Read by owner.
\fBS_IWSRfR 00200 Wite by owner.
\fBS_IXUSRfR 00100 T
Execute (search if a directory) by owner.
T
\fBS_IRWKG fR 00070 Read, write, execute by group.
\fBS_IRGRP\fR 00040 Read by group.
\fBS_IWGRP\fR 00020 Wite by group.
\fBS_I XGRP\fR 00010 Execute by group.
\fBS_IRWKO fR 00007 Read, write, execute (search) by others.
\fBS_IROTHH\fR 00004 Read by others.
\fBS_IWOTH\fR 00002 Wite by others.
\fBS_I| XOTH\fR 00001 Execute by others.
. TE
.sp
LP
Mbdes are constructed by the bitw se OR operation of the access perm ssion

bits.

.sp

.LP

The effective user 1D of the process nust match the owner of the file or the
process nmust have the appropriate privilege to change the node of a file.
.sp

.LP

If the process is not a privileged process and the file is not a directory,
node bit 01000 (save text inmmge on execution) is cleared.

.sp

.LP

If neither the process is privileged nor the file's group is a nenber of the
process’s supplenmentary group list, and the effective group ID of the process
does not match the group ID of the file, node bit 02000 (set group ID on
execution) is cleared.

.sp

.LP

If adirectory is witable and has \fBS_ISVIX\fR (the sticky bit) set, files
within that directory can be renpved or renaned only if one or nore of the
following is true (see \fBunlink\fR(2) and \fBrename\fR(2)):

.RS +4

TP
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128
129
130
131
132
133
134
135
136

137 .

138

139 .

140

141 .

142

143 .

144

145 .

146

147 .

148

149 .

150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193

.iet \(bu

.el o

the user owns the file

.RE

.RS +4

TP

.iet \(bu

.el o

the user owns the directory

.RS +4
.iet \(bu
o}
the file is witable by the user
.RS +4
.iet \(bu
o}
the user is a privileged user

.sp

If aregular file is not executable and has \fBS_ISVIX\fR set, the file is
assuned to be a swap file. In this case, the systenis page cache will not be
used to hold the file's data. If the \fBS_ISVIX\fR bit is set on any other
file, the results are unspecified.

.sp

.LP

If a directory has the set group ID bit set, a given file created within that
directory will have the sane group ID as the directory. Oherw se, the newy
created file's group IDwill be set to the effective group ID of the creating
process.

.sp

.LP

If the nmbde bit 02000 (set group ID on execution) is set and the node bit 00010
(execute or search by group) is not set, mandatory file/record |ocking wll
exist on a regular file, possibly affecting future calls to \fBopen\fR(2),
\fBcreat\fR(2), \fBread\fR(2), and \fBmite\fR(2) on this file.

.sp
.LP
If \flIfildes\fR references a shared nenory object, \fBfchnod()\fR need only
affect the \fBS IRUSRfR \fBS IRGRP\fR, \fBS |IROTHfR, \fBS_| WSR fR
\fBS_IWGRP\fR, \fBS_ IWOTH\fR, \fBS_I XUSRfR, \fBS_ I XCGRP\fR, and \fBS_| XOTH\ f R
file permssion bits.
.sp

P

.L
If \flfildes\fRrefers to a socket, \fBfchnod()\fR does not fail but no action
i s taken.

.sp

.LP

If \fifildes\fRrefers to a streamthat is attached to an object in the file
system nane space with \fBfattach\fR(3C), the \fBfchnmod()\fR call performs no
action and returns successfully.

.sp

.LP

The \fBf chnodat ()\fR function behaves simlarly to \fBchmd()\fR except when
\flpath\fRis a relative path, it is resolved relative to the directory
specified by \flfiledes\fR |If \fBfiledes\fR has the val ue \fBAT_FDCWD\fR, then
\fBpath\fR will be resolved relative to the current working directory. The
argunent \flflag\fR shoul d be zero, but may include the val ue

\ f BAT_SYM.I NK_NOFOLLONf R, which indicates that if \flpath\fR refers to a
synmbolic |ink, then pernissions should be changed on the synmbolic link itself.
However, changi ng perm ssions of synbolic links is not supported on illunps, and
will result in an error.
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194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212

.sp
.LP

Upon successful conpletion, \fBchnod()\fR \fBfchmod()\fR, \fBfchnodat ()\fR mark
for update the \fBst_ctine\fR field of the file.

. SH RETURN VALUES

.LP

Upon successful conpletion, \fBO\fRis returned. Gtherwise, \fB\(m1\fRis
returned, the file nbde is unchanged, and \fBerrno\fR is set to indicate the
error.

. SH ERRORS

.LP

The \fBchnod()\fR, \fBfchmbd()\fR, and \fBfchnodat ()\fR functions will fail if:
.sp

.ne 2

.na
\fB\fBEIOfRfR

.ad

. RS 9n

An 1/O error occurred while reading fromor witing to the file system

213 . RE

215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231

233
234
235
236
237
238
239
240
241
242
243
243
244
245

.sp
.ne 2

.na
\fB\f BEPERM f R f R

.ad

.RS 9n

The effective user 1D does not match the owner of the file and the process does
not have appropriate privilege.

.sp
The {\fBPRI V_FILE OANER\ fR} privilege overrides constraints on ownership when
changi ng permssions on a file.

.sp
The {\fBPRI V_FILE_SETID\fR} privilege overrides constraints on ownershi p when
adding the setuid or setgid bits to an executable file or a directory. Wen
adding the setuid bit to a root owned executable, additional restrictions
apply. See \fBprivil eges\fR(5).

.RE

.sp
.LP

The \fBchmod()\fR and \fBfchnodat ()\fR functions will fail if:
.sp

.ne 2

. na
\fB\f BEACCES\f R f R
.ad

. RS 16n

Sear ch perm ssi

onis ied on a conmponent of the path prefix of \flpath\fR and
for \fBfchnmodat ()\fR f

O\ f

\ f

Bfi | edes\f R was not opened with \fBO SEARCH f R requested
Bfi | edes\f R was not opened with \fBO SEARCH f R requst ed.
BFI LE_DAC SEARCH\f R} overrides file pernmissions restrictions

-5

for \fBf chnpdat
The privilege {
in that case.

246 . RE

248
249
250
251
252
253
254
255

257
258

.sp
.ne 2

.na
\fB\f BEFAULT\f R fR

.ad

. RS 16n

The \flpath\fR argunent points to an illegal address.
.RE

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

267
268
269
270
271
272
273
274
275
276

278
279
280
281
282
283
284
285

.na
\fB\f BELOOP\fR fR

.ad

.RS 16n

A |l oop exists in synbolic |inks encountered during the resolution of the
\flpath\fR argunent.

. RE

.sp
.ne 2

. ha
\ f B\ f BENAMETOOLONG f R\ f R
d

. al
. RS 16n

The length of the \flpath\fR argunment exceeds \fBPATH MAX\fR, or
a \flpath\fR conponent exceeds \fBNAME_MAX\fR while \fB_POSI
effect.

. RE

.sp
.ne 2

.nha
\ f B\ f BENCENT\ f R f R

.ad

. RS 16n

Ei ther a conponent of the path prefix or the file referred to by \flpath\fR
does not exist or is a null pathnane.

286 . RE

288
289
290
291
292
293
294
295

.sp
.ne 2

.na
\fB\f BENOLI NK\f R f R

.ad

. RS 16n

The \fIfildes\fR argunment points to a rempte machine and the link to that
machine is no | onger active.

296 . RE

298
299
300
301
302
303
304
305

307
308
309
310
311
312
313

.sp
.ne 2

.na
\fB\f BENOTDI R f R f R

.ad

. RS 16n

A conponent of the prefix of \flpath\fRis not a directory.
. RE

.sp

.ne 2

. na

\fB\f BEROFS\f R f R

.a
. RS 16n
The file referred to by \flpath\fR resides on a read-only file system

314 . RE

316
317
318
319
320
321
322
323
324

.sp
.LP

The \fBf chnod()\fR function will fail if:
.sp

.ne 2

.na
\f B\ f BEBADF\ f R f R
.ad

.RS 11n
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325
326

328
329
330
331
332
333
334
335

The \fIfildes\fR argunment is not an open file descriptor
RE

.sp
.ne 2

.na
\fB\f BENOLI NK\f R f R

.ad

.RS 11n

The \flpath\fR argunment points to a renote machine and the link to that nachine
is no |longer active.

336 . RE

338
339
340
341
342
343
344
345

347
348
349
350
351
352
353
354
355
356
357

359
360
361
362
363
364
365
366

368
369
370
371
372

373 .

374
375
376
377
378
379

381
382

383 .

384
385
386
387
388
389

.sp
.ne 2

. na
\fB\f BEROFS\f R f R

.ad

.RS 11n

The file referred to by \flfildes\fR resides on a read-only file system
. RE

. sp

.LP
The \fBchmod()\fR and \fBfchmod()\fR functions may fail if:

.sp
.ne 2

. na

\fB\fBEINTRfRfR

.ad

. RS 10n

A signal was caught during execution of the function.
.RE

.sp
.ne 2

.na
\fB\f BEI NVAL\f R f R

.ad

. RS 10n

The value of the \flnode\fR argunent is invalid.
.RE

.sp
.LP

The \fBfchmodat ()\fR will fail if:

.sp

.ne 2

na

. B EBADF

.ad

. RS 16n

The argument \flpath\fR is a relative path and \flfiledes\fR is not an open file
descriptor or the value \fBAT_FDCOW\ fR

.RE

.sp
.ne 2
na
. B EI NVAL
.ad
. RS 16n
The argunent \flflags\fR has a non-zero val ue other than
\ f BAT_SYM.I NK_NOFOLLOW f R.
. RE



new usr/ src/ man/ man2/ chnod. 2

391
392
393
394

395 .

396
397
398

.sp
.ne 2

.na
. B ENOTDI R
a

. RS 16n

The argument \flpath\fR is a relative path and \flfiledes\fRis a valid file
descriptor which does not refer to a file.

399 . RE

401
402
403
404
405
406
407
408

410
411
412
413
414
415
416
417
418
419
420

.sp
.ne 2

.na
. B EOPNOTSUPP

.ad

. RS 16n

The \ fBAT_SYM.I NK_NOFOLLOWNfR bit is set in the \flflags\fR argunent.
. RE

.sp

.LP
The \fBchnod()\fR and \fBfchnodat ()\fR functions may fail if:

.sp
.ne 2

.na
\fB\f BELOOP\fRfR

.ad

. RS 16n

More than {\fBSYM.OOP_MAX\fR} synbolic |inks were encountered during the
resolution of the \flpath\fR argunent.

421 . RE

423
424
425
426
427
428
429
430
431
432

434
435
436
437
438
439
440
441
442
443
444

.sp
.ne 2

. ha
\ f B\ f BENAMETOOLONG f R\ f R

. al
.RS 16n

As a result of encountering a synmbolic link in resolution of the \flpath\fR
argunment, the length of the substituted pathnane strings exceeds

{\ f BPATH_MAX\ f R} .

.RE

.sp
LP

The \fBf chnod()\fR function may fail if:

.sp
.ne 2

.na
\fB\f BEI NVAL\f R f R

.ad

. RS 10n

The \fIfildes\fR argunent refers to a pipe and the systemdisall ows execution
of this function on a pipe.

445 . RE

447
448
449
450
451
452

454
455
456

. SH EXAMPLES

. LP

\fBExanpl e 1 \fRSet Read Permi ssions for User, Goup, and Others

.sp

.LP

The foll owi ng exanpl e sets read pernissions for the owner, group, and others.

.sp
.in +2
. nf
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457
458
459
460
461
462

464
465
466
467
468
469

471
472
473
474
475
476
477
478
479

481
482
483
484
485
486

488
489
490
491
492

493 \

494

495 .

496

498
499
500
501
502
503
504

506
507
508
509
510
511
512
513
514
515
516
517

519
520
521
522

#i ncl ude <sys/stat. h>

const char *path;

\& ..

chrod(path, S_IRUSR S_| RGRP| S_I| ROTH);
i

.in -2

.LP

\fBExanpl e 2 \fRSet Read, Wite, and Execute Permissions for the Omer Only
.sp

.LP

The foll owi ng exanple sets read, wite, and execute pernissions for the owner,
and no permissions for group and others.

.sp
Lin 42

. nf

#i ncl ude <sys/stat.h>
const char *path;

\& ..

chnod(path, S_| RWKU);
i

.in -2

.LP

\fBExanpl e 3 \fRSet Different Perm ssions for Omer, Goup, and O her

.sp

.LP

The foll owi ng exanpl e sets owner perm ssions for CHANGEFI LE to read, wite, and
execute, group perm ssions to read and execute, and other perm ssions to read.

.sp
Lin +2

. nf

#i ncl ude <sys/stat. h>

#defi ne CHANGEFI LE "/etc/ nyfile"

& ..

chrod( CHANGEFI LE, S_I RWKU| S_I RGRP| S_I XGRP| S_I ROTH) ;
fi

.in -2

.LP

\ f BExanpl e 4 \fRSet and Checking File Perm ssions

.sp

.LP

The foll owi ng exanple sets the file permission bits for a file naned

\ f B/ hone/ cnd/ nod1\fR, then calls the \fBstat\fR(2) function to verify the
per m ssions.

.sp
.in +2

. nf

#i ncl ude <sys/types. h>

#i ncl ude <sys/stat.h>

int status;

struct stat buffer

\& ..

chrmod( " home/ cnd/ mod1", S | RWKU| S_| RWKG S_| ROTH| S_I| WOTH) ;
status = stat("hone/ cnd/ nod1l", &buffer;);

Cfi

.in -2

. SH USAGE

.LP
If \fBchmod()\fR or \fBfchnmod()\fR is used to change the file group owner
pernmissions on a file with non-trivial ACL entries, only the ACL mask is set to
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523 the new pernissions and the group owner permssion bits in the file's node
524 field (defined in \fBnknod\fR(2)) are unchanged. A non-trivial ACL entry is
525 one whose neani ng cannot be represented in the file's node field al one. The new
526 ACL nask permissions mnight change the effective perm ssions for additional
527 users and groups that have ACL entries on the file.

528 . SH ATTRI BUTES

529 .LP

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

531 .sp

533 .sp

534 . TS

535 box;

536 ¢ | ¢

537 1 | I .

538 ATTRI BUTE TYPE ATTRI BUTE VALUE

539

540 Interface Stability St andar d

541

542 MI- Level Async- Si gnal - Saf e

543 . TE

545 . SH SEE ALSO

546 . LP

547 \fBchmod\fR(1), \fBchown\fR(2), \fBcreat\fR(2), \fBfcntI\fR(2), \fBnknod\fR(2),
548 \fBopen\fR(2), \fBread\fR(2), \fBrenane\fR(2), \fBstat\fR(2), \fBwite\fR(2),
549 \fBfattach\fR(3C), \fBnkfifo\fR(3C), \fBstat.h\fR(3HEAD), \fBattributes\fR(5),
550 \fBprivil eges\fR(5), \fBstandards\fR(5)

551 .sp

552 . LP

553 \flIProgramm ng Interfaces Cuide\fR
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R
A
A
A

48 | TH

49 . SH

50 exec,

51 . SH
52 .LP
53 . nf

" fields enclosed by brackets "[]"

Sun M crosystens, Inc. gratefully acknow edges The Open G oup for
perm ssion to reproduce portions of its copyrighted docurmentation.
Origi nal docunentation from The Open G oup can be obtained online at
http://ww. opengr oup. or g/ bookst ore/ .

The Institute of Electrical and El ectronics Engineers and The Open
Goup, have given us pernission to reprint portions of their
docunent ati on.

In the follow ng statenent,
of the system docunentation.

the phrase ‘‘this text’’ refers to portions

Portions of this text are reprinted and reproduced in electronic form
in the SunGCS Reference Manual, from|EEE Std 1003.1, 2004 Edition,
Standard for Information Technol ogy -- Portable Operating System
Interface (PCSI X), The Open G oup Base Specifications |Issue 6,
Copyright (C 2001-2004 by the Institute of Electrical and El ectronics
Engi neers, Inc and The Qpen Group. In the event of any discrepancy
bet ween these versions and the original |EEE and The Open G oup
Standard, the original |EEE and The Open G oup Standard is the referee
docunment. The original Standard can be obtained online at

htt p: / / www. opengr oup. or g/ uni x/ onl i ne. htm .

This notice shall appear on any product containing this material.

" The contents of this file are subject to the terns of the

Common Devel opment and Distribution License (the "License")
You may not use this file except in conpliance with the License.

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

See the License for the specific |anguage governi ng perni ssions

and limtations under the License.

When distributing Covered Code, include this CDDL HEADER in each
file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

I f applicable, add the follow ng bel ow this CDDL HEADER, with the
replaced with your own identifying
information: Portions Copyright [yyyy] [name of copyright owner]

Copyright 1989 AT&T.

Portions Copyright (c) 1992, X/ Open Conpany Limted. Al Rights Reserved.

Copyright (c) 2008, Sun Mcrosystens, Inc. Al Rights Reserved.
Copyri ght 2015, Joyent, Inc.

EXEC 2 "Cct 27, 2015"

NAMVE

execl, execle, execlp, execv, execve, execvp \- execute a file
SYNOPSI S

54 #include <unistd. h>

56 \fBint\fR \fBexecl\fR(\fBconst char *\fR flpath\fR

57
58 .fi
60 .LP

61 .nf

\
/* const char *\fR flargn\fR, \fB(char *)0 */);\

fBconst char *\fR flarg0O\fR
f
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62 \fBint\fR \fBexecv\fR(\fBconst char *\fR flpath\fR \fBchar *const\fR \flargv[]\
63 . fi
65 . LP
66 . nf
67 \fBlnt\fR\fBexecIe\fR(\f Bconst char *\fR flpath\fR \fBconst char *\fR\ flargO\f
68 /* const char *\fR flargn\fR, \fB(char *)0\fR \fBchar *const\fR \flenvp\fR
69 .fi
71 . LP
72 .nf
73 \fBint\fR \fBexecve\ f R(\fBconst char *\fR flpath\fR \fBchar *const\fR \flargv[]
74 \fBchar *const\fR \flenvp[]\fR);

75 . fi

77 .LP

78 . nf

79 \fBint\fR \fBexecl p\f R(\fBconst char *\fR flfile\fR \fBconst char *\fR\ flargO\f
80 /* const char *\fR flargn\fR \fB(char *)0 */);\fR

81 .fi

83 .LP

84 . nf

85 \fBint\fR \fBexecvp\fR(\fBconst char *\fRflfile\fR \fBchar *const\fR \flargv[]
86 .fi

88 . SH DESCRI PTI ON

89 .LP

90 Each of the functions in the \fBexec\fR family replaces the current process

91 image with a new process image. The new image is constructed froma regular,

92 executable file called the \fBnew process image file\fR This file is either an

121
122
123
124

125 .

126

executabl e object file or a file of data for an interpreter. There is no return
froma successful call to one of these functions because the calling process
image is overlaid by the new process inmage.

.sp

.LP

An interpreter file begins with a line of the form

.sp

.in +2

. nf

#! pathname [\flarg\fR]
i

.in -2

.sp
.LP

where \flpathnane\fR is the path of the interpreter, and \flarg\fR is an
optional argunment. Wien an interpreter file is executed, the systeminvokes the
specified interpreter. The pathname specified in the interpreter file is passed
as \flargO\fR to the interpreter. If \flarg\fR was specified in the interpreter
file, it is passed as \flargl\fR to the interpreter. The remaining argunents to
the interpreter are \flargO\fR through \flargn\fR of the originally exec’'d
file. The interpreter naned by \flpathname\fR may al so be an interpreter file.
There can be up to four nested interpreter files before the final interpreter.
The setid bits on nested interpreters are silently ignored.

.sp
.LP

When a C-language programis executed as a result of this call, it is entered
as a Clanguage function call as follows:

.sp

.in +2

. nf

int main (int argc, char *argv[]);
fi
.in -2
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128 .sp

129 . LP

130 where \flargc\fR is the argunent count and \flargv\fR is an array of character
131 pointers to the arguments thensel ves. In addition, the follow ng variabl e:

132 .sp

133 .in +2

134 . nf

135 extern char **environ;

136 . fi

137 .in -2

139 .sp

140 . LP

141 is initialized as a pointer to an array of character pointers to the

142 environnment strings. The \flargv\fR and \flenviron\fR arrays are each

143 terminated by a null pointer. The null pointer terminating the \flargv\fR array
144 is not counted in \flargc\fR

145 . sp

146 .LP

147 The value of \flargc\fR is non-negative, and if greater than 0, \flargv\fR 0]
148 points to a string containing the nane of the file. If \fIargc\fR is O,

149 \flargv\fR[O] is a null pointer, in which case there are no argunents.

150 Applications should verify that \flargc\fRis greater than 0 or that

151 \flargv\fR[ O] is not a null pointer before dereferencing \flargv\fR0].

152 .sp

153 . LP

154 The argunents specified by a programw th one of the \fBexec\fR functions are
155 passed on to the new process inage in the \fBmain()\fR argunments.

156 .sp

157 . LP

158 The \flpath\fR argunment points to a path nane that identifies the new process
159 image file.

160 sp

161

162 The \fIfile\fR argunment is used to construct a pathname that identifies the new
163 process image file. If the \flIfile\fR argunment contains a slash character, it
164 1s used as the pathnanme for this file. Oherw se, the path prefix for this file
165 is obtained by a search of the directories passed in the \fBPATH\ f R environnment
166 variable (see \fBenviron\fR(5)). The environnent is supplied typically by the
167 shell. If the process image file is not a valid executable object file,

168 \fBexecl p()\fR and \fBexecvp()\fR use the contents of that file as standard
169 input to the shell. In this case, the shell becones the new process inage. The
170 standard to which the caller conforns deternines which shell is used. See

171 \fBstandards\fR(5).

172 .sp

173 . LP

174 The arguments represented by \flargO\fR & \|.\|. are pointers to

175 nul |l -term nated character strings. These strings constitute the argunment |ist
176 available to the new process image. The list is ternminated by a null pointer.
177 The \flargO\fR argunment should point to a filenane that is associated with the
178 process being started by one of the \fBexec\fR functions.

179 .sp

180 .LP

181 The \flargv\fR argunent is an array of character pointers to null-term nated
182 strings. The last nmenber of this array nmust be a null pointer. These strings
183 constitute the argunment |ist available to the new process i mage. The value in
184 \flargv\fR[ 0] should point to a filenane that is associated with the process
185 being started by one of the \fBexec\fR functions.

186 .sp

187 .LP

188 The \flenvp\fR argunment is an array of character pointers to null-term nated
189 strings. These strings constitute the environment for the new process inmage.
190 The \flenvp\fR array is termnated by a null pointer. For \fBexecl ()\fR

191 \fBexecv()\fR \fBexecvp()\fR, and \fBexeclp()\fR the CIanguage run-time

192 start-off routine places a pointer to the environnent of the calling process in
193 the gl obal object \fBextern char **environ\fR, and it is used to pass the
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194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218

environnment of the calling process to the new process inage.

.sp

LP

The number of bytes available for the new process’s conbined argunent and
environment lists is \fBARGMAX\fR It is iInplenentation-dependent whether null
term nators, pointers, and/or any alignment bytes are included in this total.
.sp

LP

File descri ptors open in the calling process inmage remain open in the new
process i mage, except for those whose close-on-exec flag \fBFD CLOEXEC\fR i s
set; see \fBfcntI\fR(2). For those file descriptors that remain open, all

attributes of the open file description, including file |locks, remain
unchanged.

.sp

LP

The preferred hardware address translation size (see \fBmencntI\fR(2)) for the

stack and heap of the new process inage are set to the default system page
si ze.

.sp

. LP

Directory streans open in the calling process inmage are closed in the new
process | mage.

- Sp

LP

The state of conversion descri ptors and nessage catal ogue descriptors in the

219 new process image is undefined. For the new process, the equival ent of:
220 .sp

221 .in +2

222 . nf

223 setlocal e(LC_ALL, "C")

224 . fi

225 .in -2

227 .sp

228 . LP

229 is executed at startup.

230 .sp

231 .LP

232 Signals set to the default action (\fBSIG DFL\fR) in the calling process inmage

233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259

are set to the default action in the new process image (see \fBsignal\fR(30)).
Signals set to be ignored (\fBSIGIGWfR) by the calling process inmage are set
to be ignored by the new process inmage. Signals set to be caught by the calling
process image are set to the default action in the new process i mage (see

\fBsignal . h\\fR(3HEAD)). After a successful call to any of the \fBexec\fR

functions, alternate signal stacks are not preserved and the \fBSA ONSTACK\ fR
flag is cleared for all signals.

.sp

.LP

After a successful call to any of the \fBexec\fR functions, any functions
previously registered by \fBatexit\fR(3C) are no |onger registered.

.sp

.LP

The saved resource limts in the new process inmage are set to be a copy of the
process’s correspondi ng hard and soft resource limts.

.sp

.LP

If the \fBST_NOSU D\fR bit is set for the file system containing the new
process inmage file, then the effective user \fBID\fR and effective group
\fBID\fR are unchanged in the new process imge. |f the set-user-\fBlID fR node
bit of the new process image file I's set (see \fBchnod\fR(2)), the effective
user \fBID\fR of the new process image is set to the owner \fBID\fR of the new
process image file. Simlarly, if the set-group-\fBID\fR node bit of the new
process image file is set, the effective group \fBID\fR of the new process
image is set to the group \fBID\fR of the new process image file. The real user
\fBID\fR and real group \fBID\fR of the new process inmage renmain the sane as
those of the calling process inmage. The effective user ID and effective group
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260 I D of the new process image are saved (as the saved set-user-I1D and the saved
261 set-group-I1D for use by \fBsetuid\fR(2)

262 .sp

263 . LP

264 The privilege sets are changed according to the follow ng rules

265 . RS +4

266 . TP

267 1.

268 The inheritable set, |, is intersected with the limt set, L. This

269 mechani smenforces the lint set for processes

270 . RE

271 .RS +4

272 . TP

273 2.

274 The effective set, E, and the pernitted set, P, are made equal to the new
275 inheritable set

276 .RE

277 .sp

278 . LP

279 The system attenpts to set the privilege-aware state to non-PA both before
280 performing any nodifications to the process IDs and privilege sets as well as
281 after conpleting the transition to new U Ds and privilege sets, follow ng the
282 rules outlined in \fBprivil eges\fR(5)

283 .sp

284 . LP

285 If the {\fBPRIV_PROC_OMER fR} privilege is asserted in the effective set, the
286 set-user-I1D and set-group-1D bits will be honored when the process is belng
287 controlled by \fBptrace\fR(3C). Additional restriction can apply when the

288 traced process has an effective U D of 0. See \fBprivil eges\fR(5)

289 .sp

290 . LP

291 Any shared nmenory segnents attached to the calling process |nage will not be
292 attached to the new process i mage (see \fBshnop\fR(2)). Any mappi ngs

293 established through \fBmap()\fR are not preserved across an \fBexec\fR Menory
294 mappi ngs created in the process are unmapped before the address space is

295 rebuilt for the new process inmge. See \fBmmap\fR(2).

296 .sp

297 .LP

298 Menory | ocks established by the calling process via calls to \fBm ockal |\ fR(3C)
299 or \fBm ock\fR(3C) are renpved. |f |ocked pages in the address space of the
300 calling process are also mapped into the address spaces the | ocks established
301 by the other processes will be unaffected by the call by this process to the
302 \fBexec\fR function. If the \fBexec\fR function fails, the effect on menory
303 locks is unspecified

304 .sp

305 . LP

306 If \fB_XOPEN_REALTIME\fR is defined and has a val ue other than \(m 1, any naned
307 semaphores open in the calling process are closed as if by appropriate calls to
308 \fBsem cl ose\ f R(3C)

309 .sp

310 . LP

311 Profiling is disabled for the new process; see \fBprofil\fR(2)

312 .sp

313 . LP

314 Timers created by the calling process with \fBtinmer_create\fR(3C) are del eted
315 before replacing the current process inmage with the new process | nmage

316 .sp

317 . LP

318 For the \fBSCHED FI FOfR and \fBSCHED RR\ fR scheduling policies, the policy and
319 priority settings are not changed by a call to an \fBexec\fR function

320 .sp

321 . LP

322 Al open nessage queue descriptors in the calling process are closed, as

323 described in \fBng_cl ose\ fR(3C).

324 .sp

325 . LP
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326
327

Any out st andi ng asynchronous |/0O operations nay be cancelled. Those
asynchronous |/ O operations that are not canceled will conplete as if the

328 \fBexec\fR function had not yet occurred, but any associated signa
329 notifications are suppressed. It is unspecified whether the \fBexec\fR function
330 itself blocks awaiting such I/O conpletion. In no event, however, wll the new
331 process image created by the \fBexec\fR function be affected by the presence of
332 out standi ng asynchronous 1/O operations at the time the \fBexec\fR function is
333 cal l ed

334 .sp

335 . LP

336 All active contract tenplates are cleared (see \fBcontract\fR(4))
337 .sp

338 . LP

339 The new process also inherits the following attributes fromthe calling
340 process

341 .RS +4

342 . TP

343 .ie t \(bu

344 .el o

345 controlling term na

346 . RE

347 . RS +4

348 . TP

349 .ie t \ (bu

350 .e

351 current wor ki ng directory

352 . RE

353 . RS +4

354 . TP

355 .iet \(bu

356 .el o

357 file-locks (see \fBfcntI\fR(2) and \fBl ockf\fR(3C))

358 . RE

359 . RS +4

360 . TP

361 .ie t \ (bu

362 .e

363 f||e nmode creation mask (see \fBunmask\fR(2))

364 . RE

365 . RS +4

366 . TP

367 .iet \(bu

368 .el o

369 file size limt (see \fBulimt\fR(2))

370 . RE

371 .RS +4

372 . TP

373 .iet \(bu

374 .el o

375 limt privilege set

376 . RE

377 .RS +4

378 . TP

379 .iet \(bu

380 .el o

381 n|ce val ue (see \fBnice\fR(2))

382

383 .RS +4

384 . TP

385 .iet \(bu

386 .el o

387 parent process \fBID\fR

388 . RE

389 .RS +4

390 . TP

391 .iet \(bu
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392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431

432 .
433 .

434
435
436
437
438
439
440
441
442
443

444 |
445 .

446
447
448
449
450
451
452
453
454
455
456
457

.el o
pendi ng signals (see \fBsigpending\fR(2))
RE

RS +4

. TP

.iet \(bu

.el o

privilege debugging flag (see \fBprivileges\fR(5) and \fBgetpflags\fR(2))
RE

.RS +4

. TP

.iet \(bu

.el o

process \fBID\fR
RE

RS +4

. TP

.iet \(bu

.el o

process contract (see \fBcontract\fR(4) and \fBprocess\fR(4))
RE

.RS +4

TP

.iet \(bu

.el o

process group \fBID\fR
RE

.RS +4

. TP

.iet \(bu

.el o

process signal mask (see \fBsigprocmask\fR(2))
.RE

.RS +4

. TP

iet \(bu

el o

processor bindings (see \fBprocessor_bind\fR(2))
RE

RS +4

.el o
processor set bindings (see \fBpset_bind\fR(2))
RE

RS +4

TP

.iet \(bu
|

.el o

project \fBID\fR
. RE

.RS +4

. o
real group \fBID\fR
RE

.RS +4

.TP

.iet \(bu

.el o

real user \fBID\fR
. RE

.RS +4

. TP
.iet \(bu
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458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497

498 .
499 .

500
501
502
503
504
505
506
507
508
509

510 .
511 .
512 .

513
514
515
516
517
518
519
520
521
522
523

.el o
resource limts (see \fBgetrlimt\fR(2))
RE

RS +4

. TP

.iet \(bu

.el o

root directory
RE

.RS +4

. TP

.iet \(bu

.el o

schedul er class and priority (see \fBpriocntl\fR(2))
RE

.RS +4

. TP

.iet \(bu

.el o

\fBsenadj \fR val ues (see \fBsenpp\fR(2))
RE

.RS +4

TP

.iet \(bu

.el o

session nenbership (see \fBexit\fR(2) and \fBsignal\fR(30))
RE

RS +4

. TP

.iet \(bu

.el o

suppl ementary group \fBIDs\fR
. RE

RS +4

TP

Siet \(bu
|

.el o
task \fBID\fR
.RE

.RS +4

. o
tine left until an alarmclock signal (see \fBalarmfR(2))
RE

.RS +4

. TP

iet \(bu
¢}

-
i
@

c
=4

R \fBtns_stine\fR \fBtnms_cutinme\fR, and \fBtns_cstine\fR (see
)

. o
trace flag (see \fBptrace\fR(3C) request 0)
.RE

.sp
.LP

A call to any \fBexec\fR function froma process with nore than one thread
results in all threads being term nated and the new executabl e i mage being
| oaded and executed. No destructor functions will be call ed.

.sp

.LP

Upon successful conpletion, each of the functions in the \fBexec\fR fanm |y
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524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556

558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576

578
579
580
581
582
583
584
585

marks for update the \fBst_atinme\fR field of the file. If an \fBexec\fR
function failed but was able to locate the \fBprocess image file\fR whether
the \fBst_atine\fR field is marked for update is unspecified. Should the
function succeed, the process inage file is considered to have been opened with
\fBopen\fR(2). The corresponding \fBclose\fR(2) is considered to occur at a
tine after this open, but before process term nation or successful conpletion
of a subsequent call to one of the \fBexec\fR functions. The \flargv\fR\|] and
\flenvp\fR[\|] arrays of pointers and the strings to which those arrays point
will not be nodified by a call to one of the \fBexec\fR functions, except as a
consequence of replacing the process inage.

.sp

.LP

The saved resource limts in the new process inmnge are set to be a copy of the
process’ s corresponding hard and soft limts.

. SH RETURN VALUES

.LP

If a function in the \fBexec\fR famly ret
error has occurred; the return value is \f
indicate the error.

. SH ERRORS

I1ing process inage, an
\fBerrno\fR is set to

@z
-3
3.

e

.LP
The \fBexec\fR functions will fail if:

.sp
.ne 2

.na
\fB\fBE2BI G fR f R

.ad

. RS 16n

The nunber of bytes in the new process’s argunent |ist is greater than the
systeminposed limt of {\fBARG MAX\fR} bytes. The argunent list limt is sum
of the size of the argunent list plus the size of the environment’s exported
shel | vari abl es.

. RE

.sp
.ne 2

. na
\ fB\f BEACCES\f R f R

.ad

. RS 16n

Search permission is denied for a directory listed in the new process file's
path prefix.

.sSp
The new process file is not an ordinary file.

.sp

The new process file node deni es execute pernission.

.sp
The {\fBFILE_DAC SEARCH\fR} privilege overrides the restriction on directory
sear ches.

.sp
The {\fBFI LE_DAC EXECUTE\fR} privil ege overrides the |ack of execute
perm ssi on.

. RE

.sp
.ne 2

.na
\fB\f BEAGAIN\f R f R

.ad

. RS 16n

Total anpunt of system nmenory avail able when reading using raw 1/Ois
tenporarily insufficient.

586 . RE

588
589

.sp
.ne 2
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590
591
592
593
594
595

597
598
599
600
601
602
603
604
605
606

608
609
610
611
612
613
614
615
616

618
619
620
621
622
623
624
625
626

628
629
630
631
632
633
634
635
636
637

639
640
641
642
643
644
645
646

.na
\fB\f BEFAULT\f R f R

.ad

.RS 16n

An argunent points to an illegal address.
. RE

.sp
.ne 2

.na
\f B\ f BEI NVAL\ f R f R

.ad

. RS 16n

The new process inmage file has the appropriate perm ssion and has a recogni zed
executabl e binary fornat, but the system does not support execution of a file
with this format.

.RE

.sp
.ne 2

.na
\fB\fBEINTRfRfR

.ad

. RS 16n

A signal was caught during the execution of one of the functions in the
\flexec\fR fam ly.

. RE

.sp
.ne 2

. ha
\fB\f BELOOP\ f R\ f R

. al
.RS 16n

Too nmany synbolic |inks were encountered in translating \flpath\fR or
\fIfile\fR or too many nested interpreter files.

.RE

.sp
.ne 2

.na
\ f B\ f BENAMETOOLONG f R\ f R

.ad

. RS 16n

The length of the \flifile\fR or \flpath\fR argument exceeds {\fBPATH MAX\fR},
or the length of a \flfile\fR or \flpath\fR conponent exceeds {\fBNAME_MAX\ f R}
while {\fB_POSI X NO TRUNC\fR} is in effect.

. RE

.sp
.ne 2

.nha
\ f B\ f BENCENT\ f R\ f R

.ad

.RS 16n

One or nore conponents of the new process path name of the file do not exist or
is a null pathnane.

647 . RE

649
650
651
652
653
654
655

.sp
.ne 2

.na
\f B\ f BENOLI NK\ f R f R

.ad

. RS 16n

The \flpath\fR argunent points to a renpte machine and the link to that machine
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656

is no longer active.

657 . RE

659
660

.sp
.ne 2

661 .na

662
663
664
665

\fB\fBENOTDIR f R f R

.ad

.RS 16n

A conponent of the new process path of the file prefix is not a directory.

666 . RE

668
669
670
671
672
673

.sp
.LP

The \fBexec\fR functions, except for \fBexeclp()\fR and \fBexecvp()\fR, will
fail if:

.sp

.ne 2

674 .na

675
676
677
678
679

\ f B\ f BENOEXEC\ f R f R

.ad

.RS 11n

The new process inmage file has the appropriate access perm ssion but is not in
the proper format.

680 . RE

682

. sp

683 . LP

684
685
686
687
688
689
690
691
692

The \fBexec\fR functions nay fail if:

.sp
.ne 2

.na
\ f B\ f BENAMETOOLONG f R\ f R

.ad

. RS 16n

Pat hname resolution of a synbolic |link produced an internediate result whose
I ength exceeds {\fBPATH MAX\fR}.

693 . RE

695
696

.sp
.ne 2

697 .na

698
699
700
701
702

\ f B\ f BENOVMEM f R f R

.ad

. RS 16n

The new process inmage requires nore nenory than is allowed by the hardware or
systeminposed by nenory nanagenent constraints. See \fBbrk\fR(2).

703 . RE

705
706
707
708
709
710
711
712

.sp
.ne 2

.na
\fB\f BETXTBSY\f R f R

.ad

. RS 16n

The new process image file |s a pure procedure (shared text) file that is
currently open for witing by sone process.

713 . RE

715
716
717
718
719
720
721

. SH USAGE

.LP

As the state of conversion descriptors and nessage catal ogue descriptors in the
new process inmage is undefined, portable applications should not rely on their
use and should close themprior to calling one of the \fBexec\fR functions.

.sp

. LP
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722 Applications that require other than the default POSI X | ocal e should call
723 \fBsetlocal e\fR(3C) with the appropriate paraneters to establish the |ocale of
724 thenew process.

725 .sp

726 . LP

727 The \flenviron\fR array should not be accessed directly by the application.
728 . SH ATTRI BUTES

729 . LP

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

731 .sp

733 .sp

734 . TS

735 box;

736 ¢ | ¢

737 1 | I .

738 ATTRI BUTE TYPE ATTRI BUTE VALUE

739

740 Interface Stability Commi tt ed

741

742 M- Level See bel ow.

743

744 Standard See \fBstandards\fR(5).

745 . TE

747 .sp

748 . LP

749 The \fBexecle()\fR and \fBexecve()\fR functions are Async-Signal - Saf e.

749 The \fBexecle()\fR and \fBexecve()\fR fucntions are Async-Signal - Safe.

750 . SH SEE ALSO

751 . LP

752 \fBksh\fR(1), \fBps\fR(1), \fBsh\fR(1), \fBalarmfR(2), \fBbrk\fR(2),

753 \fBchnod\fR(2), \fBexit\fR(2), \fBfcntI\fR(2), \fBfork\fR(2),

754 \fBgetpflags\fR(2), \fBgetrlimt\fR(2), \fBnmencntl\fR(2), \fBrmap\fR(2)

755 \fBnice\fR(2), \fBpriocntI\fR(2), \fBprofil\fR(2), \fBsenmop\fR(2),

756 \fBshmop\ f R(2), \fBsigpending\fR(2), \fBsi gprocrmsk\fR(Z), \thlrres\fR(Z)
757 \fBumask\fR(2), \fBlockf\fR(3C), \fBptrace\fR(3C), \fBsetlocal e\fR(3C),

758 \fBsignal \fR(3C), \fBsystem fR(3C), \fBtinmer_create\fR(3C), \fBa. out\fR(4),
759 \chontract\fR(4), \fBprocess\fR(4), \fBattributes\fR(5), \ f Benvi ron\fR(5),
760 \fBprivil eges\fR(5), \fBstandards\fR(5)

761 . SH WARNI NGS

762 . LP

763 |f a programis \fBsetuidifRto a user \fBID\fR other than the superuser, and
764 the programis executed when the real user \fBID\fR is super-user, then the
765 program has sonme of the powers of a super-user as well.

12
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"\ te

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

.\" The contents of this file are subject to the terns of the Common Devel opnent
.\" You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE or http:
.\" Wen distributing Covered Code, include this CDDL HEADER in each file and in
. TH GETI SAX 2 "Nov 7, 2007"

. SH NAME

getisax \- extract valid instruction set extensions
. SH SYNOPSI S

.LP

. nf
#i ncl ude <sys/auxv. h>

\fBuint _t\fR \fBgetisaxX\fR(\fBuint32_t *\fRflarray\fR, \fBuint _t\fR\fIn\fR);
fi

. SH DESCRI PTI ON
.sp

.LP
The \fBgetisax()\fR function sets the vector \flarray\fR of \fIn\fR 32-bit
integers to contain the bits fromthe \fBAVWfR \fIxxx\fR \flyyy\fR namespace of
the given instruction set architecture.
.sp
.LP
alues for \fBAVMTfR \flIxxx\fR \flyyy\fR for SPARC and SPARCV9, and their
associ ated descriptions, can be found in \fB<sys/auxv_SPARC. h>\fR
.sp
.LP
Val ues for \fBAVMTfR \flIxxx\fR \flyyy\fR for i386 and AMD64, and their
associ ated descriptions, can be found in \fB<sys/auxv_386. h>\fR
. SH RETURN VALUES
.sp
.LP
The \fBgetisax()\fR function returns the nunber of array el enents that contain
non-zero val ues.
. SH EXAMPLES
.LP
\fBExanple 1 \fRUse \fBgetisax()\fR to determine if the SSE2 instruction set is
present.
.sp
.LP
In the follow ng exanple, if the message is witten, the SSE2 instruction set
is present and fully supported by the operating system
is present and fully supportred by the operating system

.sp
Lin 42

. nf
uint_t ui;

(void) getisax(&ui, 1);

if (ui & AV_386_SSE2)

printf("SSE2 instruction set extension is present.\en");
i
.in -2

. SH ATTRI BUTES

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

new usr/ src/ man/ man2/ geti sax. 2
58 .sp

60 .sp

61 . TS

62 box;

63 c| ¢

64 1 | I .

65 ATTRI BUTE TYPE ATTRI BUTE VALUE

67 Tnterface Stability Committed
69 M- Level Saf e
. TE

72 . SH SEE ALSO
76 .sp

.LP
74 \fBisainfo\fR(1), \fBId\fR(1), \fBpargs\fR(1), \fBattributes\fR(5)
75 .sp

.LP
77 \flLinker and Libraries Quide\fR
78 .sp
79 .LP
80 \f | SPARC Assenbly Language Reference Manual \fR
81 .sp
82 .LP
83 \fIx86 Assenbly Language Reference Manual \fR
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1.\

2 .\" Sun Mcrosystens, Inc. gratefully acknow edges The Open G oup for

3 .\" permission to reproduce portions of its copyrighted docunentation.

4 \" Oiginal docunentation from The Open G oup can be obtained online at
5 .\" http://ww. opengroup. or g/ bookst ore/ .
6 \"
7
8
9

‘\" The Institute of Electrical and El ectronics Engi neers and The Open
.\" Goup, have given us permission to reprint portions of their
" docunentati on.

11 \" In the following statenent, the phrase ‘‘this text’’ refers to portions
12 .\" of the system docunent at i on.

13 .\

14 .\" Portions of this text are reprinted and reproduced in electronic form
15 .\" in the SunOCS Reference Manual, from|EEE Std 1003.1, 2004 Edition,
16 .\" Standard for Information Technol ogy -- Portable Operating System

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

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

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

23 Q htt p: / / www. opengr oup. or g/ uni x/ onl i ne. htm .

24 \"

25 .\" This notice shall appear on any product containing this material.
26 .\"

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

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

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

30 .\"

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

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

34 .\" and limtations under the License.

35 .\"

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

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

38 .\" If applicable, add the follow ng below this CDDL HEADER, with the
39 .\" fields enclosed by brackets "[]" replaced with your own identifying
40 Q information: Portions Copyright [yyyy] [name of copyright owner]

41 .\"

42 \"

43 .\" Copyright 1989 AT&T

44 \" Portions Copyright (c) 1992, X/ Open Conpany Limted. Al R ghts Reserved.
45 .\" Copyright (c) 2009, Sun Mcrosystens, Inc. Al Rights Reserved.

46 .\" Copyright 2013 omi TI Conputer Consulting, Inc. All Rights Reserved.
47 .\" Copyright 2016 Janes S Blachly, MD. All Rights Reserved.

48 .\"

49 . TH MVAP 2 "August 29, 2016"

50 . SH NAME

51 mmap \- map pages of menory

52 . SH SYNOPSI S

53 . LP

54 . nf

55 #i nclude <sys/man. h>

57 \fBvoid *\fR fBmmap\ f R(\fBvoid *\fR fladdr\fR, \fBsize_t\fR\fllen\fR \fBint\fR
58 \fBint\fR\fIfildes\fR, \fBoff _t\fR\floff\fR);
59 .fi

61 . SH DESCRI PTI ON
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122
123

.LP
The \fBmap()\fR function establishes a mappi ng between a process’s address

space and a file or shared nenory object. The format of the call is as follows:
sp

LP

\flpa\fR = \fBmmap(\fRfladdr\fRfB, \fRfllen\fRfB, \fRflprot\fRfB,
\fRflIflags\fRfB, \fRflfildes\fRfB, \fRfloff\fRfB);\fR

sp

.LP

The \fBmap()\fR function establishes a mappi ng between the address space of

the process at an address \flpa\fR for \fllen\fR bytes to the nenory object
represented by the file descriptor \flfildes\fR at offset \floff\fR for
\fllen\fR bytes. The value of \flpa\fRis a function of the \fladdr\fR
argurment and values of \flflags\fR further described bel ow. A successful
\fBmap()\fR call returns \flpa\fR as its result. The address range starting at
\flpa\fR and continuing for \fllen\fR bytes will be legitinmate for the possible
(not necessarily current) address space of the process. The range of bytes
starting at \floff\fR and continuing for \fllen\fR bytes will be legitimate for
the possible (not necessarily current) offsets in the file or shared nenory
obj ect represented by \flfildes\fR

.sp

.LP

The \fBmap()\fR function allows [\flpa, pa + len\fR) to extend beyond the end
of the object both at the tinme of the \fBmmap()\fR and while the mappi ng
persists, such as when the file is created prior to the \fBmap()\fR call and
has no contents, or when the file is truncated. Any reference to addresses
beyond the end of the obj ect, however, will result in the delivery of a

\fBSI GBUS\f R or \fBSI GSEGWA R si gnal. The \fBmmap()\fR function cannot be used
to inplicitly extend the I ength of files.

.sp

LP

The mappi ng established by \fBmmap()\fR replaces any previous mappings for
those whol e pages containing any part of the address space of the process
starting at \flpa\fR and continuing for \fllen\fR bytes.

.sp

.LP

If the size of the mapped file changes after the call to \fBmap()\fR as a
result of some other operation on the mapped file, the effect of references to
portions of the mapped region that correspond to added or renoved portions of
the file is unspecified.

- Sp

LP

The \fBnmap()\fR function is supported for regular files and shared nmenory

obj ects. Support for any other type of file is unspecified.

.sp

.LP

The \flprot\fR argunment determ nes whether read, wite, execute, or sone
conbi nati on of accesses are pernitted to the data being mapped. The \flprot\fR
argunment shoul d be either \fBPROT_NONE\fR or the bitw se inclusive \fBORfR of
one or nore of the other flags in the followi ng table, defined in the header
<\ fBsys/ man. h\ f R>.

.sp

.ne 2

. na
\ f B\ f BPROT_READ\ f R f R
.ad

. RS 14n

Data can be read.

RE

.sp
.ne 2

124 .na

125
126
127

\fB\f BPROT_WRI TE\f R f R
.ad
. RS 14n
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128 Data can be witten. 194 . RS 17
129 . RE 195 Interpret \fladdr\fR exactly.
196 . RE
131 .sp
132 .ne 2 198 .sp
133 .na 199 .ne 2
134 \fB\f BPROT_EXEC\f R f R 200 .na
135 . ad 201 \fB\f BVAP_NORESERVE\f R f R
136 . RS 14n 202 . ad
137 Data can be executed. 203 . RS 17n
138 . RE 204 Do not reserve swap space.
205 . RE
140 .sp
141 .ne 2 207 .sp
142 .na 208 .ne 2
143 \f B\ f BPROT_NONE\ f R f R 209 .na
144 . ad 210 \fB\f BVAP_ANON\ f R\ f R
145 . RS 14n 211 . ad
146 Data cannot be accessed. 212 .RS 17n
147 .RE 213 Map anonynpus menory.
214 .RE
149 .sp
150 . LP 216 .sp
151 If an inplenmentation of \fBmmap()\fR for a specific platformcannot support the 217 .ne 2
152 conbination of access types specified by \flprot\fR the call to \fBnmap()\fR 218 .na
153 fails. An inplenentation may permt accesses other than those specified by 219 \fB\f BMAP_ALIGN\fR f R
154 \flprot\fR however, the inplenmentation will not pernit a wite to succeed 220 . ad
155 where \fBPROT_WRI TE\f R has not been set or pernit any access where 221 .RS 17n
156 \f BPROT_NONE\f R al one has been set. Each platformspecific inplenmentation of 222 Interpret \fladdr\fR as required alignnent.
157 \fBmmap()\fR supports the follow ng values of \flprot\fR \fBPROT_NONE\fR, 222 Interpret \fladdr\fR as required alignent.
158 \f BPROT_READ\fR, \fBPROT_WRI TE\fR, and the inclusive \fBOR fR of 223 . RE
159 \f BPROT_READ\fR and \fBPROT_WRI TE\fR. On sone platforns, the \fBPROT_WRI TE\fR
160 protection option is inplenmented as \fBPROT_READ| PROT_WRI TE\ f R and 225 .sp
161 \f BPROT_EXEC\f R as \f BPROT_READ| PROT_| EXEQ\fR The file descriptor \fIfildes\fR 226 .ne 2
162 is opened with read perm ssion, regardl ess of the protection options specified. 227 .na
163 If \fBPROT_WRI TE\fR I s spemfled the application nust have opened the file 228 \fB\f BVAP_TEXT\f R f R
164 descriptor \flfildes\fRwith wite perm ssion unless \fBVAP_PRIVATE\fR is 229 . al
165 specified in the \flflags\fR argument as described bel ow. 230 . RS 17n
166 .sp 231 Map text.
167 .LP 232 . RE
168 The \flflags\fR argunment provi des other infornmation about the handling of the
169 mapped data. The value of \flflags\fR is the bitwi se inclusive \fBORfR of 234 .sp
170 these options, defined in <\fBsys/mran. h\fR>: 235 .ne 2
171 .sp 236 .na
172 .ne 2 237 \fB\f BVAP_I Nl TDATA\f R f R
173 .na 238 . ad
174 \fB\f BMAP_SHARED\ f R f R 239 .RS 17n
175 . ad 240 Map initialized data segnent.
176 . RS 17n 241 . RE
177 Changes are shared.
178 . RE 243 .sp
244 .ne 2
180 . sp 245 . na
181 .ne 2 246 \fB\f BVAP_32BIT\f R fR
182 .na 247 . ad
183 \fB\f BMAP_PRI VATE\ f R f R 248 . RS 17n
184 . ad 249 Map to the lower 32 bits of address space.
185 . RS 17n 250 . RE
186 Changes are private.
187 . RE 252 .sp
253 .ne 2
189 .sp 254 . na
190 .ne 2 255 \fB\f BVAP_FILE\f R f R
191 .na 256 . ad
192 \fB\f BMAP_FI XED\f R\ f R 257 .RS 17n
193 . ad 258 Map a regular file. This is the default behavior;
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259 specifying this flag is not required. It is provided

260 for conpatibility with other systems and should not be

261 included in new code.

262 . RE

264 .sp

265 . LP

266 The \fBMAP_SHARED\ f R and \f BMAP_PRI VATE\ f R options describe the disposition of
267 wite references to the underlying object. If \fBVAP_SHARED\fR is specified,
268 wite references will change the nenory object. If \fBMAP_PRIVATE\fR is

269 specified, the initial wite reference will create a private copy of the menory
270 obj ect page and redirect the mapping to the copy. The private copy is not

271 created until the first wite; until then, other users who have the object

272 mapped \f BMAP_SHARED\ f R can change the object. Either \fBMAP_SHARED\fR or

273 \ f BVAP_PRI VATE\ f R nust be specified, but not both. The mapping type is retained
274 across \fBfork\fR(2).

275 .sp

276 . LP

277 When \fBVAP_FIXED\fR is set in the \flflags\fR argunment, the systemis inforned
278 that the value of \flpa\fR nust be \fladdr\fR, exactly. If \fBMAP_FIXED\fR is
279 set, \fBmmap()\fR may return (\fBvoid *\fR)\(m 1 and set \fBerrnolfR to

280 \fBEINVAL\fR.  If a \ f BVAP_FI XED\ f R request is successful, the mapping

281 established by \fBmap()\fR repl aces any previous mappi ngs for the process’'s
282 pages in the range [\flpa, pa + len\fR). The use of \fBMAP_FIXED\fR is

283 di scouraged, since it may prevent a system from making the nost effective use
284 of its resources.

285 .sp

286 . LP

287 When \fBMAP_FI XED\fR i s set and the requested address is the sane as previous
288 mappi ng, the previous address is unmapped and the new mapping is created on top
289 of the old one.

290 .sp

291 . LP

292 When \fBMAP_FI XED\fR i s not set, the systemuses \fladdr\fR to arrive at

293 \flpa\fR The \flpa\fR so chosen will be an area of the address space that the
294 system deens suitable for a nmapping of \fllen\fR bytes to the file. The

295 \fBmmap()\fR function interprets an \fladdr\fR value of 0 as granting the

296 system conplete freedomin selecting \flpa\fR subject to constraints described
297 bel ow. A non-zero value of \fladdr\fR is taken to be a suggestion of a process
298 address near which the napping shoul d be placed. Wen the system selects a

299 value for \flpa\fR it will never place a mapping at address 0, nor will it
300 replace any extant mepping, nor map into areas considered part of the potential
301 data or stack "segments".

302 .sp

303 .LP

304 When \fBMAP_ALIGM\fR is set, the systemis informed that the alignment of

305 \flpa\fR nust be the sane as \fladdr\fR The alignment value in \fladdr\fR nust
306 be 0 or sonme power of two nultiple of page size as returned by

307 \fBsysconf\fR(3C). If addr is 0, the systemw Il choose a suitable alignment.
308 .sp

309 .LP

310 The \fBMAP_NORESERVE f R option specifies that no swap space be reserved for a
311 mappi ng. Wthout this flag, the creation of a witable \fBVAP_PRI VATE\fR

312 napping reserves swap space equal to the size of the mapping; when the napping
313 is witten into, the reserved space is enployed to hold private copies of the
314 data. A wite into a \fBMAP_NORESERVE\fR mappi ng produces results which depend
315 on the current availability of swap space in the system |f space is

316 available, the wite succeeds and a private copy of the witten page is

317 created; i f space is not available, the wite fails and a \fBSIGBUS\fR or

318 \fBSIGSEGW\fR signal is delivered to the witing process. \fBMAP_NORESERVE\fR
319 mappings are inherited across \fBfork()\fR at the time of the \foork()\fR
320 swap space is reserved in the child for all private pages that currently exist
321 in the parent; thereafter the child s nmapping behaves as described above.

322 .sp

323 . LP

324 When \fBMAP_ANONM\fR is set in \flflags\fR, and \flfildes\fRis set to -1,
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325
326

\fBmmap()\fR provides a direct path to return anonymous pages to the caller.
This operation is equivalent to passing \fBmmap()\fR an open file descriptor on

327 \fB/dev/zero\fRwith \f BVAP_ANON\fR el ided fromthe \flflags\fR argunent.

328 .sp

329 .LP

330 The \fBMAP_TEXT\fR option inforns the systemthat the mapped region will be

331 used primarily for executing instructions. This information can help the system
332 better utilize MW resources on sorme platforms. This flag is al ways passed by

333
334

the dynam c |inker when it maps text segments of shared objects. Wen the
\f BVAP_TEXT\fR option is used for regular file mappings on sone platforns, the

335 system can choose a napping size |arger than the page size returned by

336 \fBsysconf\fR(3C). The specific page sizes that are used depend on the platform
337 and the alignnment of the addr and |en argunments. Several different mapping sizes
338 can be used to map the region with |arger page sizes used in the parts of the
339 region that neet alignnent and size requirenents for those page sizes.

340 .sp

341 . LP

342 The \fBMAP_I NI TDATA\fR option inforns the systemthat the mapped region is an
343 initialized data segnent of an executable or shared object. Wen the

344 \f BMAP_I NI TDATA\fR option is used for regular file nappings on sone platforns,
345 the system can choose a nappi ng size |arger than the page size returned by

346 \fBsysconf()\fR The \fBMAP_I Nl TDATA\f R option should be used only by the

347 dynami c linker for mapping initialized data of shared objects.

348 .sp

349 . LP

350 The \fBMAP_32BI T\fR option inforns the systemthat the search space for

351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390

mappi ng assi gnment should be limted to the first 32 bits (4 Gohytes) of the
caller’s address space. This flag is accepted in both 32-bit and 64-bit
process nodel s, but does not alter the nmapping strategy when used in a
32-bit process nodel .

.sp

.LP

The \flof f\fR argunent is constrained to be aligned and sized according to the
val ue returned by \fBsysconf()\fR when passed \fB_SC PAGESI ZE\fR or

\fB _SC PAGE_SIZE\fR When \fBVAP_FIXED\fR is specified, the \fladdr\fR argunent
must also nmeet these constraints. The system perforns nmapping operations over
whol e pages. Thus, while the \fllen\fR argument need not neet a size or

al i gnment constraint, the systemw |l include, in any mappi ng operation, any
partial page specified by the range [\flpa, pa + len\fR).

.sp

.LP

The systemwill always zero-fill any partial page at the end of an object.
Further, the systemw || never wite out any nodified portions of the |ast page
of an object which are beyond its end. References to whole pages follow ng the

end of an object will result in the delivery of a \fBSIGBUS\fR or \fBSI GSEGWf R
signal. \fBSIGBUS\fR signals nay al so be delivered on various file system

condi tions, including quota exceeded errors.

.sp

.LP

The \fBmmap()\fR function adds an extra reference to the file associated with

the file descriptor \flfildes\fR which is not renpved by a subsequent
\fBclose\fR(2) on that file descriptor. This reference is renoved when there
are no nore mappings to the file by a call to the \fBmunmap\fR(2) function.
.sp

.LP

The \fBst_atine\fR field of the mapped file may be marked for update at any
tine between the \fBmmap()\fR call and the correspondi ng \fBnunnmap\fR(2) call.
The initial read or wite reference to a mapped region will cause the file's
\fBst_atime\fR field to be marked for update if it has not already been narked
for update.

.sp

LP

The \fBst ctime\fR and \fBst_minme\fR fields of a file that is mapped with

\ f BVAP_SHARED\ f R and \fBPROT “WRITE\fR, will be marked for update at sone point
inthe interval between a wite reference to the mapped region and the next
call to \fBmsync\fR(3C) with \fBM5S_ASYNC\fR or \fBMS_SYNC\fR for that portion
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391 of the file by any process. |If there is no such call, these fields may be
392 marked for update at any tine after a wite reference if the underlying file is
393 nodified as a result

394 .sp

395 . LP

396 If the process calls \fBmockal I\fR(3C) with the \fBMCL_FUTURE\fR fl ag, the
397 pages mapped by all future calls to \fBmap()\fRwill be locked in menmory. In
398 this case, if not enough nenory could be | ocked, \fBmmap()\fR fails and sets
399 \fBerrno\fR to \fBEAGAIN\f R

400 . sp

401 . LP

402 The \fBmmap()\fR function aligns based on the I ength of the napping. Wen

403 determi ning the amount of space to add to the address space, \fBmmap()\fR
404 includes two 8-Kbyte pages, one at each end of the mapping that are not napped
405 and are therefore used as "red-zone" pages. Attenpts to reference these pages
406 result in access violations

407 .sp

408 . LP

409 The size requested is incremented by the 16 Kbytes for these pages and is then
410 subject to rounding constraints. The constraints are

411 . RS +4

412 . TP

413 .ie t \(bu

414 el o

415 For 32-bit processes

416 .sp

417 .in +2

418 . nf

419 1f length > 4 Mytes

420 round to 4-Myte multiple

421 el seif length > 512 Kbytes

422 round to 512-Kbyte multiple

423 el se

424 round to 64-Kbyte multiple

425 . fi

426 .in -2

428 . RE

429 . RS +4

430 . TP

431 .ie t \(bu

432 .el o

433 For 64-bit processes

434 .sp

435 .in +2

436 . nf

437 If length > 4 Mytes

438 round to 4-Myte multiple
439 el se

440 round to 1-Myte nmultiple
441 . fi

442 .in -2

444 | RE

445 | sp

446 . LP

447 The net result is that for a 32-bit process
448 . RS +4

449 . TP

450 .ie t \(bu

451 .el o

452 1f an \fBmmap()\fR request is made for 4 Muytes, it results in 4 Mytes + 16
453 Kbytes and is rounded up to 8 Mytes

454 | RE

455 RS +4

456 . TP
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457 .ie t \(bu

458 .el o

459 I f an \fBmap()\fR request is made for 512 Kbytes, it results in 512 Kbytes +
460 16 Kbytes and is rounded up to 1 Myte

461 . RE

462 . RS +4

463 . TP

464 .ie t \(bu

465 .el o

466 I f an \fBmap()\fR request is made for 1 Muyte, it results in 1 Myte + 16
467 Kbytes and is rounded up to 1.5 Mytes

468 . RE

469 . RS +4

470 . TP

471 .ie t \(bu

472 .el o

473 Each 8-Kbyte nmap request "consunes" 64 Kbytes of virtual address space
474 . RE

475 .sp

476 .LP

477 To obtain maxi mal address space usage for a 32-bit process
478 . RS +4

479 . TP

480 .ie t \(bu

481 .el o

482 Conbi ne 8-Kbyte requests up to a limt of 48 Kbytes

483 . RE

484 . RS +4

485 . TP

486 .ie t \(bu

487 .el o

488 Conbi ne anpbunts over 48 Kbytes into 496-Kbyte chunks

489 . RE

490 . RS +4

491 . TP

492 .iet \(bu

493 .el o

494 Conbi ne anmpbunts over 496 Kbytes into 4080-Kbyte chunks
495 . RE

496 .sp

497 . LP

498 To obtain maxi mal address space usage for a 64-bit process
499 . RS +4

500 . TP

501 .iet \(bu

502 .el o

503 Conbi ne anmounts < 1008 Kbytes into chunks <= 1008 Kbyt es
504 . RE

505 . RS +4

506 . TP

507 .iet \(bu

508 .el o

509 Conbi ne ambunts over 1008 Kbytes into 4080-Kbyte chunks
510 . RE

511 .sp

512 . LP

513 The following is the output froma 32-bit programdenonstrating this
514 .sp

515 .ne 2

516 .na

517 \fBmap 8192 bytes: \fBOxff390000\fR fR

518 . ad

519 . br

520 .na

521 \fBmap 8192 bytes: \fBOxff380000\fR fR

522 . ad
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523
524
525

.sp .6
. RS 4n
64- Kbyt e delta between starting addresses.

526 . RE

528
529
530
531
532
533
534
535
536
537
538
539
540

542
543

544 .

545
546
547

548 .

549
550
551
552
553

.sp
.ne 2

.na
\fBmap 512 Kbytes: \fBOxff180000\fR\fR
.ad

. br

.na

\fBmap 512 Kbytes: \fBOxff080000\fR fR
.ad

.sp .6

. RS 4n
1-Myte delta between starting addresses.
. RE

.sp
.ne 2

na
\fBnmap 496 Kbytes: \fBOxff000000\fR fR
.ad
. br

na
\fBmap 496 Kbytes: \fBOxfef80000\fR fR
.ad

.sp .6

.RS 4n
512-Kbyte delta between starting addresses

554 . RE

556
557
558
559
560
561
562
563
564
565

566 .

567
568

570
571

572 .

573
574
575

576 .

577
578
579
580
581

.sp
.ne 2

.nha
\fBmap 1 Moiyte: \fBOxfee00000\fR fR
.ad
. br
.na
\fBmap 1 Miyte: \fBOxfec80000\fR fR
.ad
.sp .6
RS 4n
1536- Kbyt e delta between starting addresses
.RE
.sp
.ne 2
na
\fBmap 1008 Kbytes: \fBOxfeb80000\fR fR
.ad
. br
na
\f Bmap 1008 Kbytes: \fBOxfea80000\fR fR
.ad
.sp .6

. RS 4n
1-Myte delta between starting addresses

582 . RE

584
585
586
587
588

.sp
.ne 2

.na
\fBnmap 4 Mytes: \fBOxfe400000\fR fR
.ad
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589

590 .

591
592
593
594
595

. br

na

\fBmap 4 Moytes: \fBOxfdcO0000\fR\ fR
.ad

.sp .6

RS 4
8- Moyte delta between starting addresses

596 . RE

598
599
600
601
602
603
604
605
606
607
608
609
610

612
613
614
615
616
617

618 .

619
620
621

622 .

623
624
625
626
627

.sp
.ne 2

.na
\f Bmap 4080 Kbytes: \fBOxfd800000\fR fR
.ad

. br

.na

\f Bmap 4080 Kbytes: \fBOxfd400000\fRfR
.ad

.sp .6

. RS 4n
4-Moyte delta between starting addresses
. RE

.sp
LP

The fol | owi ng is the output of the sane program conpiled as a 64-bit

appl i cation:

.sp

.ne 2

na

\fBmap 8192 bytes: \fBOxffffffff7f000000\fRfR
.ad

. br

na

\fBmap 8192 bytes: \fBOxffffffff7ef 00000\fRfR
.ad

.sp .6

.RS 4

1- Moyte delta between starting addresses

628 . RE

630
631
632
633
634
635
636
637
638
639
640
641
642

644
645
646
647
648
649
650
651
652
653
654

.sp
.ne 2

.na

\fBmap 512 Kbytes: \fBOxffffffff7ee00000\fR fR
.ad

. br

.nha

\fBmap 512 Kbytes: \fBOxffffffff7ed00000\fR fR
.ad

.sp .6

.RS 4n
1-Moyte delta between starting addresses
. RE

.sp
.ne 2

.na

\fBmap 496 Kbytes: \fBOxffffffff7ec00000\fR fR
.ad

. br

.na

\fBmap 496 Kbytes: \fBOxffffffff7eb00000\fR fR
ad

'sp .6
RS 4n

10
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655
656

658
659

660 .

661
662
663

664 .

665
666
667
668
669

1-Myte delta between starting addresses

. RE

.sp

.ne 2

na

\fBmap 1 Mouyte: \fBOxffffffff7e900000\fR fR
.ad

. br

na

\fBmap 1 Mouyte: \fBOxffffffff7e700000\fR fR
.ad

.sp .6

RS 4
2-Myte delta between starting addresses

670 . RE

672
673
674
675
676
677
678
679
680
681
682
683
684

686
687

688 .

689
690
691

692 .

693
694
695
696
697

.sp
.ne 2

.na

\fBmap 1008 Kbytes: \fBOxffffffff7e600000\fR fR
.ad

. br

.na

\fgrrap 1008 Kbytes: \fBOxffffffff7e500000\fR fR
.a

.sp .6

. RS 4n
1- Moyte del ta between starting addresses
.RE

.sp
.ne 2

na

\fBmap 4 Moytes: \fBOxffffffff7e000000\fR fR
.ad

. br

na

\fBmap 4 Moytes: \fBOxffffffff7d800000\fR fR
.ad

sp .6

RS 4
8-Miyte delta between starting addresses

698 . RE

700
701
702
703
704
705
706
707
708
709
710
711

.sp
.ne 2

. na
\f Brap 4080 Kbytes: \fBOxffffffff7d400000\fR fR
.ad

. br

. na

\f Brap 4080 Kbytes: \fBOxffffffff7d0o0O0000\fR fR
.ad

.sp .6

.RS 4n
4-Moyte delta between starting addresses

712 . RE

714
715
716
717
718
719
720

. SH RETURN VALUES

.LP

Upon successful conpletion, the \fBmmap()\fR function returns the address at
whi ch the mapping was placed (\flpa\fR); otherwise, it returns a val ue of

\f BVAP_FAI LED\fR and sets \fBerrno\fR to indicate the error. The synbol
\fBVAP_FAILED\fR is defined in the header <\fBsys/nmman.h\fR> No successful
return from\fBmmap()\fR will return the value \fBVAP_FAI LED\fR

11
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721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737

738 .

740
741
742
743
744
745
746
747
748

.sp
.LP
If \fBmmap()\fR fails for reasons other than \fBEBADF\fR, \fBElI NVAL\fR or

12

\f BENOTSUP\ f R, sone of the mappings in the address range starting at \fladdr\fR

and continuing for \fllen\fR bytes nay have been unmapped.
. SH ERRORS

.LP

The \fBmmap()\fR function will fail if:

sp

:ne2

. ha

\ f B\ f BEACCES\ f R f R

.ad

. RS 13n

The \fIfildes\fR file descrip

protection specified;, or \fIf
ie

tor is not open for read, regardl ess of the
i

\ f BPROT_WRI TE\ f R was specified
RE

r
Ides\fR is not open for wite and
for a \fBMAP_SHARED\ f R type mappi ng.

.sp
.ne 2

.na
\fB\f BEAGAIN\f R f R

.ad

. RS 13n

The mappi ng coul d not be | ocked in nmenory.

.sp
There was insufficient roomto reserve swap space for the napping.

749 .RE

751
752
753
754
755
756
757
758
759

761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785

.sp
.ne 2

.na
\ f B\f BEBADF\ f R\ f R

.ad

.RS 13n

The \fIfildes\fR file descriptor is not open (and \fBMAP_ANON\f R was not
speci fi ed).

.RE

.sp
.ne 2

.na

\f B\ f BEI NVAL\ f R f R

.ad

.RS 13n

The argunents \fladdr\fR (if \fBMAP_FI XED\fR was specified) or \floff\fR are
not multiples of the page size as returned by \fBsysconf()\fR

.sp
The argunent \fladdr\fR (if \fBVMAP_ALIG\\fR was specified) is not O or some
power of two nultiple of page size as returned by \fBsysconf\fR(3C).

.sp
\f BMAP_FI XED\ f R and \f BMAP_ALI G\\f R are both specified.

.sp
The field in \flflags\fRis invalid (neither \fBMAP_PRI VATE\fR or
\ f BVAP_SHARED\ fR i s set).

Tﬁg argunent \fllen\fR has a value equal to 0.

\ngNAP_ANCN\fR was specified, but the file descriptor was not \(m 1.
Q?ENAP_TEXT\ fR was specified but \fBPROT_EXEC\fR was not.
\fSREIVAP_TEXT\fR and \f BMAP_I NI TDATA\f R were bot h speci fi ed.
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787
788

.sp
.ne 2

789 .na

790

\fg\fBENFI LE\fRfR

791 . al

792
793
794

. RS 13n
The nunber of mapped regi ons woul d exceed an inpl enentati on- dependent
(per process or per system.

limt

795 . RE

797
798
799
800
801
802
803
804

.sp
.ne 2

.na
\ f B\ f BENODEW f R f R

.ad

RS 1

The \fIflIdes\fR argunent refers to an object for which \fBmap()\fRis
meani ngl ess, such as a termninal.

805 . RE

807
808

.sp
.ne 2

809 . na

810
811
812
813
814
815
816
817
818
819
820

\ f B\ f BENOVMEM f R f R

.ad

RS 13n

The \f BMAP_FI XED\ f R option was specified and the range [\fladdr,
exceeds that allowed for the address space of a process.

addr + len\fR)
Sp

The \fBMAP_FI XED\ f R option was \flnot\fR specified and there is insufficient

roomin the address space to effect the mapping.

sp
The mappi ng coul d not be |ocked in menory, if required by \fBm ockal I\fR(3C),
because it would require nore space than the systemis able to supply.

821 .s

822
823

p
The conposite size of \fllen\fR plus the lengths obtained fromall prev
f

vi ous
calls to \fBmmap()\fR exceeds \fBRLIMT_VMEM R (see \fBgetrlimt\fR(2)).

824 .RE

826
827

.sp
.ne 2

828 .na

829
830
831
832
833

\f B\ f BENOTSUP\ f R\ f R
.ad

. RS 13n

The system does not
\flprot\fR argunent.

support the conbination of accesses requested in the

834 . RE

836
837
838
839
840
841
842
843

.sp
.ne 2

.nha
\fB\fBENXIO fR fR

.ad

.RS 13n

Addresses in the range [\floff,
specified by \flfildes\fR

off + len\fR) are invalid for the object

844 .s

845
846
847

p
The \fBMAP_FI XED\f R option was specified in \flflags\fR and the conbi nation of
\fladdr\fR, \fllen\fR and \floff\fRis invalid for the object specified by
\fIfildes\fR

848 . RE

850
851
852

.sp
.ne 2
.na
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853
854
855
856
857
858

\ f B\ f BEOVERFLOWN f R f R

.ad

RS 13n

The file is a regular file and the value of \floff\fR plus \fllen\fR exceeds
the offset nmaxi mum establish in the open file description associated with
\flfildes\fR

859 . RE

861
862
863
864
865

- Sp

LP
The \fBmap()\fR function may fail if:
- Sp

.ne 2

866 . na

867
868
869
870
871

\f B\ f BEAGAIN\f R f R

.ad

.RS 10n

The file to be mapped is al ready | ocked using advisory or
I ocking. See \fBfcntl\fR(2).

mandatory record

872 .RE

874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894

895 .
896 .

897
898

899 .

900
901
902
903
904
905

. SH USAGE

LP

Use of \fBmmap()\fR may reduce the anmount
al | ocation functions.

- Sp

.LP

\fBVAP_ALIGN\\fR is useful to assure a properly aligned value of \flpa\fR for
subsequent use with \fBnencntl\fR(2) and the \fBMC_HAT_ADVI SE\f R cormand. This
is best used for large, long-lived, and heavily referenced regions.

\ f BVAP_FI XED\ f R and \f BMAP_ALI GM\ fR are al ways nutual | y- excl usi ve.

.sp

LP

Use of \fBMAP_FI XED\f R may result in unspecified behavior in further use of
\fBork\fR(2), \fBsbrk\fR(2), \fBmalloc\fR(3C), and \fBshmat\fR(2). The use of
\ f BVAP_FI XED\fR is di scour aged as it may prevent an inplenentation from makin
the nost effective use of resources.

- SPp

LP

The application nust ensure correct synchronization when using \fBmmap()\fR in
conjunction with any other file access nmethod, such as \fBread\fR(2) and
\fBwite\fR(2), standard input/output, and \sthmat\fR(Z)

of nenory available to other nenory

()\fR function has a transitional
\ f .

The \fBmmap()\fR function allows access to resources using address space

mani pul ations instead of the \fBread()\fR/\fBwite()\fR interface. Once a file
is mapped, all a process has to do to access it is use the data at the address
to which the object was mapped.

.sp

906 . LP

907
908
909

Consi der the follow ng pseudo-code:
.sp
Lin 42

910 . nf

911
912
913
914
915
916

fildes = open(\|.\].\].)

| seek(fildes, offset, whence)
read(fildes, buf, len)

/* use data in buf */

i

in -2

.sp

14

g

interface for 64-bit file offsets.
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919 .LP

920 The following is a rewite using \fBmap()\fR

921 .sp

922 .in +2

923 . nf

924 fildes = open(\|.\].\].)

925 address = mmap((caddr_t) O, len, (PROT_READ | PROT_WRI TE),

926 MAP_PRI VATE, fil des, offset)

927 /* use data at address */

928 . fi

929 .in -2

931 SH ATTRI BUTES

932

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

936 .sp

937 . TS

938 box;

939 c | ¢

940 | .

941 ATTRI BUTE TYPE ATTRI BUTE VALUE

942

943 Interface Stability St andar d

944

945 MI- Level Async- Si gnal - Saf e

946 . TE

948 . SH SEE ALSO

949 . LP

950 \fBclose\fR(2), \fBexec\fR(2), \fBfcntI\fR(2), \fBfork\fR(2),

951 \fBgetrlimt\fR(2), \fBnencntl\fR(2), \anmapob\ R(2), \fBrrprotect\fR(Z)
952 \fBnunmap\fR(2), \fBshmat\fR(2), \fBlockf\fR(3C), \fBm ockall\fR(30),
953 \fBmsync\ f R(3C), \fBplock\fR(3C), \fBsysconf\fR(3C), \fBattributes\fR(S),
954 \fBI f64\fR(5), \fBstandards\fR(5), \fBnull\fR(7D), \fBzero\fR(7D)
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"\ te

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

.\" The contents of this file are subject to the terns of the Conmon Devel opnent
.\" See the License for the specific |anguage governing perm ssions and |imtat
\" the fields encl osed by brackets "[]" replaced with your own identifying info
.TH PSET_BIND 2 "Mar 13, 2009"
. SH NAME

pset bi nd \— bind LWPs to a set of processors
. SH SYNOPSI

.LP

. nf
#i ncl ude <sys/pset. h>

\fBint\fR \fBpset_bind\fR(\fBpsetid_t\fR \flpset\fR
fi

\fBidtype t\fR \flidtype\fR

. SH DESCRI PTI ON
.sp

.LP

The \fBpset_bind()\fR function binds the \fBLWA\fR or set of \fBLWPs\fR
specified by \flidtype\fR and \flid\fR to the processor set specified by
\flpset\fR If \flopset\fRis not \fINULL\fR, \fBpset_bind()\fR sets the
\fBpsetid_t\fR variable pointed to by \flopset\fR to the previ ous processor set
bi ndi ng of one of the specified \fTBLWPA\fR or to \fBPS_ NONE\fR if the selected
\f BLWP\ f R was not bound.

5P

If \flldtype\les\fB PID\f
process with process \fBID\fR
sp

If \flldtype\les\fB  LWPID\f R,
current process with \fBLWP | D\f
SP

If \flldtype\les\fB_TAS DfR,
processes with task ID\flid\fR

ng affects all \fBLWPA\fRs of the
\ f

ding affects the \fBLWA\fR of the
R

the binding affects all LWPs of all

sp

If \flldtype\les \fB PRAJID\fR, the binding affects all LWPs of all
processes with project ID\flid\fR

sp

If \flldtype\les\f P_ZONEID\f R, the binding affects all LWps of all
processes with zone ID\flid\fR

.sp

.LP
If \flidtype\fRis \fBP_CTID\f LWPs of all processes
with process contract ID\flid

.sp

.LP
If \flid\fRis \fBP_MWIDfR, the specified LWP, process,
or process contract is the current one.

.sp

.LP
If \flpset\fR is \fBPS_NONE\fR,
LWPs are cl eared.

.sp

.LP
If \flpset\fRis \fBPS_QUERV\fR,
.sp

R the binding affects all
\fR

task, process, zone,

the processor set bindings of the specified

the processor set bindings are not changed.
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114

116
117
118
119
120
121
122
123
124

If \prset\fR is \fBPS_MWIDfR, the specified LWPs are bound to the sane
processor set as the caller. If the caller is not bound to a processor set, the
processor set bindings are cleared.

- Sp

LP

The {\fBPRI V_SYS_RES CONFI G.fR} pri ||
of the calling process or \flpset\f
.sp

.LP

LWPs that have been bound to a processor with \fBprocessor_bind\fR(2) may al so
be bound to a processor set if the processor is part of the processor set. If

ege nust be asserted in the effective set
nust be \fBPS_QUER\fR

this occurs, the binding to the processor renains in effect. If the processor
binding is later renoved, the processor set binding becones effective.

.sp

.LP

Processor set bindings are inherited across \fBfork\fR(2) and \fBexec\fR(2).
. SH RETURN VALUES

.sp

.LP

Upon successful conpletion, O is returned. O herw se,
\fBerrno\fR is set to indicate the error.

. SH ERRCRS

.sp

.LP
The \fBpset_bind()\fR function will fail if:

.sp
.ne 2

\(m1is returned and

.na
\fB\f BEBUSY\ TR f R

.ad

.RS 11n

One of the \fBLWP\fRs is bound to a processor,
does not include that processor.

. RE

and the specified processor set

.sp
.ne 2

. ha
\fB\f BEFAULT\f R f R

. al
.RS 11n

The location pointed to by \flopset\fR was not \fINULL\fR and not witable by
the user.

.RE

.sp
.ne 2

. na
\f B\ f BEI N\VAL\f R f R

.ad

.RS 11n

An invalid processor set \fBID\fR was specified; or \flidtype\fR was not
\fBP_PID\fR, \fBP_LWPID\fR, \fBP_PRQIID\fR, \fBP_TASKID\fR, \fBP_ZONEID fR, or
\fBP_CTID\fR

. RE

.sp
.ne 2

.ha
\ f B\ f BENOTSUP\ f R\ f R

.ad

.RS 11n

The pools facility is active. See \fBpooladmfR(1M and

\ f Bpool _set _status\fR(3POOL) for information about enabling and disabling the
pools facility. Processes can be bound to pools using the \fBpool bi nd\fR(1M



new usr/ src/ man/ man2/ pset _bi nd. 2

125
126
127

utility or the \fBpool _set_binding\fR(3POCL) function.
s

- Sp
Bi nding a system process to a processor set is not supported.

128 . RE

130
131
132
133
134
135
136
139
137
138
139
140
141
142

.sp
.ne 2

. na
\fB\f BEPERM fR f R

.ad

.RS 11n

The {\fBPRIV_PROC OMNER\ fR} is not asserted in the effective set of the calling
The {\fBPRI V_PROC OMNER fR} is not asserted in the effecive set of the calling
process and either the real or effective user ID of the calling process does
not match the real or effective user \fBID\IfR of one of the LWPs being bound,
or the processor set fromwhich one or nore of the LWPs are being unbound has
the \fBPSET_NCESCAPE\fR attribute set and {\fBPRI V_SYS_RES CONFIGfR) is not
asserted in the effective set of the calling process. See \fBpset_setattr\fR(2)
for nore information about processor set attributes.

143 . RE

145
146
147
148
149
150
151
152
153

155
159
156
157
158

160
161
162
163
164
165
166
167
168
169
170

172
177
173
174
175
176
177
178

.sp
.ne 2

.na
\fB\f BESRCH f R f R

.ad

.RS 11n

No processes, \fBLWP\fRs, or tasks were found to match the criteria specified
by \flidtype\fR and \flid\fR

.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 Conmi tted
M- Level Async- Si gnal - Saf e
. TE

. SH SEE ALSO
.sp

.LP

\ f Bpbi nd\ f R(1M, \fBpool adm fR(1M, \fBpool bi nd\fR(1M, \fBpsrset\fR(1M,
\fBexec\fR(2), \fBfork\fR(2), \fBprocessor_bind\fR(2), \fBpset_create\fR(2),
\fBpset _info\fR(2), \fBpset_setattr\fR(2), \fBpool_set_binding\fR(3POOL),

\ f Bpool _set _status\fR(3POOL), \fBpset_getl oadavg\fR(3C), \fBprocess\fR(4),
\fBproject\fR(4), \fBattributes\fR(5), \fBprivileges\fR(5)
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1'\" te
2 .\" Copyright (c) 2002, Sun Mcrosystens, Inc. All Rights Reserved.
3 .\" The contents of this file are subject to the terms of the Cormon Devel opnent
4 .\" You can obtain a copy of the license at usr/src/ OPENSOCLARI S. LI CENSE or http:
5 .\" Wen distributing Covered Code, include this CDDL HEADER in each file and In
6 . TH CRYPT_GENHASH | MPL 3C "Jun 10, 2002"
7 . SH NAME
8 crypt genhash inpl \- generate encrypted password
9 .SH S
10 . LP

~nf
12 #include <crypt.h>

14 \fBchar *\fR\fBcrypt_genhash_i npl\fR(\fBchar *\fR flctbuffer\fR, \fBsize t\fR \f
15 \fBconst char *\fR flplaintext\fR \fBconst char *\fR flsalt\fR \fBconst ¢
16 . fi

18 . SH DESCRI PTI ON
19 .sp

.LP
20 The \fBcrypt_genhash_inpl ()\fR function is called by \fBcrypt\fR(3C) to
21 generate the encrypted password \flplaintext\fR
22 .sp

.LP
24 The \flctbuffer\fR argunment is a pointer to an MI-safe buffer of
25 \flctbufflen\fR size that is used to return the result.
26 .sp
27 . LP
28 The \flsalt\fR argunent is the salt used in encoding.
29 .sp
30 .LP
31 The \flparans\fR argunent is an \flargv\fR-like null-term nated vector of type
32 \fBchar *\fR The first element of \flparanms\fR represents the mechani smtoken
33 nane from\fBcrypt.conf\fR(4). The renaining el ements of \flparams\fR represent
34 strings of the form<\fBparaneter\fR>[=<\fBvalue\fR>] to allow passing in
35 additional information fromthe \fBcrypt.conf\fR entry, such as specifying
36 additional information fromthe \fBcrypt.conf\fR entry, such as specifing
36 rounds information "\fBrounds=4096\fR".
37 .sp
38 .LP
39 The \fBcrypt_genhash_inpl ()\fR function nust not \fBfree\fR(3C) \flctbufflen\fR
40 on error.
41 . SH RETURN VALUES
43 .sp
.LP
43 Upon successful conpletion, \fBcrypt_genhash_inpl ()\fR returns a pointer to the
44 encoded version of \flplai ntext\fR Ctherwise a nul pointer is returned and
45 \fBerrno\fR is set to indicate the error.
46 . SH ERRORS
49 .sp

.LP
48 The \fBcrypt _genhash_i npl ()\fR function will fail if:
49 .sp
50 .ne 2

.nha

52 \fB\f BEI \VAL\f R f R

53 .ad

54 .RS 11n

55 The configuration file \fBcrypt.conf\fR contains an invalid entry.
.RE

new usr/ src/ man/ man3c/ crypt _genhash_i npl . 3c

58 .sp
59 .ne 2

. na

61 \fB\fBELIBACQ\fR fR

62 .ad

63 . RS 11n

64 The required shared library was not found.
.RE

67 .sp
68 .ne 2

. na

70 \fB\f BENOVEM f R\ f R

71 .ad

72 .RS 11n

73 There is insufficient menory to perform hashing.
74 . RE

76 . SH ATTRI BUTES

80 .sp

77 . LP

78 See \fBattributes\fR(5) for descriptions of the following attributes:
79 .sp

81 .sp
TS

83 box;

84 c | c

851 | I .

86 ATTRIBUTE TYPE ATTRI BUTE VALUE

88 Tnterface Stability Evol vi ng
90 M- Level MT- Saf e
.TE

93 . SH SEE ALSO

98 .sp

94 . LP

95 \fBpasswd\fR(1), \f
96 \f Bget passphrase\ f R
97 \fBattributes\fR(5)

Berypt\fR(3C), \fBcrypt_gensalt_inpl\fR(3C), \fBfree\fR(3C),
(30, \fBcrypt.conf\fR(4), \fBpasswd\f
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1.\
2 .\" Sun Mcrosystens, Inc. gratefully acknow edges The Open G oup for
3 .\" permission to reproduce portions of its copyrighted docunentation.
4 \" Oiginal docunentation from The Open G oup can be obtained online at
5 .\" http://ww. opengroup. or g/ bookst ore/ .
6 \"
7
8
9

‘\" The Institute of Electrical and El ectronics Engi neers and The Open
.\" Goup, have given us permission to reprint portions of their
" docunentati on.

11 \" In the following statenent, the phrase ‘‘this text’’ refers to portions
12 .\" of the system docunent at i on.

13

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

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

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

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

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

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

24 \"

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

Common Devel opment and Distribution License (the "License")
You may not use this file except in conpliance with the License.

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

See the License for the specific |anguage governi ng perni ssions

and limtations under the License.

" When distributing Covered Code, include this CDDL HEADER in each
" file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
I f applicable, add the follow ng bel ow this CDDL HEADER, with the
fields enclosed by brackets "[]" replaced with your own identifying

\
\
\
\
\
\
\
\
\
\
\
\
A\
27 .\" The contents of this file are subject to the terms of the
\
\
\
\
\
\
\
\
\
\
\
\
Q information: Portions Copyright [yyyy] [name of copyright owner]

41 .\"

42 \"

43 .\" Copyright (c) 2001, The |EEE and The Open Goup. Al Rights Reserved.
44 \" Portions Copyright (c) 2008, Sun Mcrosystens, Inc. All Rights Reserved.
45 \"

46 .TH SEM.TI MEDWAI T 3C "Feb 5, 2008"

47 . SH NAME

48 sem timedwait, semreltinmedwait_np \- lock a semaphore
49 . SH SYNOPSI S

50 .LP

51 .nf

52 #i ncl ude <semaphore. h>

53 #include <tine.h>

55 \fBint\fR \fBsem tinedwai t\fR(\fBsemt *restrict\fR\flsemfR
56 \fBconst struct tinespec *restrict\fR\flabs_tinmeout\fR);
57 .fi

59 .LP

60

n
61 \fBl nt\fR \fBsemreltinmedwait_np\fR(\fBsemt *restrict\fR\flsemMfR

new usr/src/ man/ man3c/ sem ti medwai t. 3c

124

\fBconst struct tinmespec *restrict\fR\flrel _tinmeout\fR);
i

. SH DESCRI PTI ON

.sp

.LP

The \fBsem tinmedwait()\fR function |l ocks the semaphore referenced by \flsemfR
as in the \fBsemwai t\fR(3C) function. However, if the semaphore cannot be

| ocked without waiting for another process or thread to unl ock the semaphore by
perforning a \fBsempost\fR(3C) function, this wait is terminated when the
speci fied tinmeout expires.

- Sp

.LP

The \fBsemrel ti nedwait _np()\fR function is identical to the

\fBsem tinmedwait()\fR function, except that the timeout is specified as a
relative time interval.

.sp

.LP

For \fBsemtinmedwait()\fR, the tinmeout expires when the absolute time specified
by \flabs_timeout\fR passes, as nmeasured by the \fBCLOCK_REALTI ME\fR cl ock
(that is, when the value of that clock equals or exceeds \flabs_tineout\fR), or
if the absolute time specified by \flabs_timeout\fR has al ready been passed at
the tinme of the call.

.sp

.LP

For \fBsemreltinmedwait_np()\fR the tineout expires when the tinme interval
specified by \flrel _tineout\fR passes, as neasured by the \fBCLOCK REALTI ME\fR
clock, or if the time interval specified by \flrel _timeout\fR is negative at
the time of the call.

.sp

.LP

The resolution of the tinmeout is the resolution of the \fBCLOCK_REALTI ME\fR
clock. The \fBtinespec\fR data type is defined as a structure in the

<\fBtime. h\fR> header.

.sp

.LP

Under no circunstance does the function fail with a tineout if the semaphore
can be locked i mediately. The validity of the \flabs_tineout\fR need not be

checked if the semaphore can be | ocked i mediately.
. SH RETURN VALUES

.sSp

.LP

The \fBsem tinedwait()\fR and \fBsemreltimedwait_np()\fR functions return O if
the calling process successfully performed the semaphore | ock operation on the
semaphore designated by \flsemMfR |f the call was unsuccessful, the state of
the senmaphore is be unchanged and the function returns -1 and sets \fBerrno\fR
to indicate the error.

. SH ERRCRS

fl'he \fBsem tinmedwait()\fR and \fBsemreltinedwait_np()\fR functions will fail

.ne 2

.na

\f B\ f BEI NVAL\ f R f R

.ad

. RS 13n

The \flsem fR argunent does not refer to a valid senmaphore.
RE

.sp
.ne 2

. na
\ f B\ f BEI NVAL\ f R f R
.ad
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126
127
128

. RS 13n

The process or thread woul d have bl ocked, and the tinmeout paraneter specified a
nanoseconds field value less than zero or greater than or equal to 1,000
mllion.

129 . RE

131
132
133
134
135
136
137
138

140
141
142
143
144
145
146
147
148
149
150

.Sp
.ne 2

.na
\ f B\ f BETI MEDOUT\ f R\ f R

.ad

. RS 13n

The semaphore could not be | ocked before the specified tineout expired.
. RE

.sp
.LP

The \fBsem tinedwait()\fR and \fBsemreltinmedwait_np()\fR functions nay fail
if:

.sp

.ne 2

.na
\ f B\ f BEDEADLK\ f R\ f R

.ad

.RS 11n

A deadl ock condition was detected.

151 . RE

153
154
155
156
157
158
159
160

162
166
163
164
165

167 .
168 .

169
170
171
172
173
174
178
175
176
177
178
179

181
182
183
184
189
185
186
187

.sp
.ne 2

. ha
\fB\fBEINTR fR fR

. al
.RS 11n

A signal interrupted this function.
.RE

. SH ATTRI BUTES
.sp

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

|
ATTRI BUTE TYPE ATTRI BUTE VALUE

Tnterface Stability Conmi tted
Interface Stability Conmmmi t t ed

M- Level MT- Saf e

St andar d See bel ow.
. TE

.sp
.LP

For \fBsemtinmedwait()\fR, see \fBstandards\fR(5).
. SH SEE ALSO

.sp

.LP
\fBsenttI\fR(2), \fBsenget\fR(2),
f

, \fBsenop\fR(2), \fBtime\fR(2),
\ f Bsem post\fR(3C), \fBsemtrywait\f 0,

\
R(3C), \fBsemwait\fR(3C

new usr/src/ man/ man3c/ sem ti medwai t. 3c

188 \fBattributes\fR(5),

\ f Bst andar ds\ f R(5)
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1.\

2 .\" Sun Mcrosystens, Inc. gratefully acknow edges The Open G oup for

3 .\" permission to reproduce portions of its copyrighted docunentation.
4 \" Oiginal docunentation from The Open G oup can be obtained online at
5 .\" http://ww. opengroup. or g/ bookst ore/ .

6 .\"

7 .\" The Institute of Electrical and El ectronics Engi neers and The Qpen
8 .\" Goup, have given us permission to reprint portions of their

9 .\" docunentation.

10

A\
11 .\" In the follow ng statement, the phrase '‘this text’’ refers to portions

12 .\" of the system docunentation.
13 .\"
14 " Portions of this text are reprinted and reproduced in electronic form

A\
15 .\" in the SunCS Reference Manual, from|EEE Std 1003.1, 2004 Edition,

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

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

18 .\" Copyright (C) 2001-2004 by the Institute of Electrical and El ectronics

19 .\" Engineers, Inc and The Open Group. In the event of any discrepancy

20 .\" between these versions and the original | EEE and The Open G oup

21 .\" Standard, the original |EEE and The Open G oup Standard is the referee

22 .\" docunent. The original Standard can be obtained online at

23 Q htt p: / / www. opengr oup. or g/ uni x/ onl i ne. htm .

24 \"

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

26 .\"

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

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

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

30 .\"

31 .\" You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE

32 .\" or http://ww. opensol aris.org/os/licensing.

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

34 .\" and limtations under the License.

35 .\"

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

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

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

39 .\" fields enclosed by brackets "[]" replaced with your own identifying

40 Q information: Portions Copyright [yyyy] [nane of copyright owner]

41 .\"

42 \"

43 .\" Copyright 1989 AT&T

44 \" Portions Copyright (c) 1992, X/ Open Conpany Limted. Al R ghts Reserved.
45 .\" Portions Copyright (c) 1994 Man-cgi 1.15, Panagiotis Christias (christia@of
46 .\" Portions Copyright (c) 1996-2008 Modified for NetBSD by Kimmo Suom nen (ki nm
47 .\" Copyright (c) 2008, Sun Mcrosystens, Inc. Al Rights Reserved.

48 .\" Copyright 2014 Garrett D Anpbre <garrett @anore. org>

49 Q Copyright (c) 2014, Joyent, Inc.

50 .\"

51 . TH STRING 3C "Mar 23, 2016"

52 . SH NAME

53 string, strcasecnp, strcasecnp_|l, strncasecnp, strncasecnp_l, strcat, strncat,

54 strlcat, strchr, strchrnul, strrchr, strcnp, strncnp, stpcpy, stpncpy, strcpy,
55 strncpy, strlcpy, strcspn, strspn, strdup, strndup, strdupa, strndupa, strlen,

56 strnlen, strpbrk, strsep, strstr, strnstr, strcasestr, strtok, strtok_r \-
57 string operations

58 . SH SYNOPSI S

59 .LP

60 . nf

61 #include <strings. h>

new usr/src/ man/ man3c/ string. 3c 2
63 \fBint\fR \fBstrcasecnp\fR(\fBconst char *\fRflsl\fR \fBconst char *\fR fls2\f
64 . fi
65 . LP
66 . nf
67 \fBint\fR \fBstrcasecnp_I \fR(\fBconst char *\fR fls1\fR \fBconst char *\fR\fls2
68 .fi
69 .LP
70 . nf
71 \fBint\fR \fBstrncasecnp\fR(\fBconst char *\fR flsl\fR \fBconst char *\fR\fls2\
72 . fi
73 .LP
74 . nf
75 \fBint\fR \fBstrncasecnp_I \f R(\ f Bconst char *\fR flsl\fR \fBconst char *\fRfls
76 . fi
77 . LP
78

. nf
#i ncl ude <string. h>

\fBchar *\fR fBstrcat\fR(\fBchar *restrict\fR\fls1\fR \fBconst char *restrict\
i

.LP

.n

\fBchar *\fR fBstrncat\fR(\fBchar *restrict\fR\flIsl\fR, \fBconst char *restrict
fi

.LP

. nf

\fBsize_t\fR \fBstrlcat\fR(\fBchar *\fR fldst\fR, \fBconst char *\fRflsrc\fR \
fi

.LP

. nf

\fBchar *\fR fBstrchr\fR(\fBconst char *\fRfIs\fR, \fBint\fR\flc\fR);

i

.LP

. nf

\fBchar *\fR fBstrrchr\fR(\fBconst char *\fRfIs\fR, \fBint\fR\flc\fR);

fi

.LP

. nf

\fBint\fR \fBstrcnp\fR(\fBconst char *\fRflIsl\fR \fBconst char *\fRflIs2\fR);
i

.LP

. nf

\fBint\fR \fBstrncnp\f R(\ fBconst char *\fRflsl\fR, \fBconst char *\fR flIs2\fR
i

.LP

. nf

\fBchar *\fR fBstpcpy\fR(\fBchar *restrict\fR\flIs1\fR, \fBconst char *restrict\
i

.LP

. nf

\fBchar *\fR\ fBstpncpy\fR(\fBchar *restrict\fR\fIs1\fR \fBconst char *restrict
i

.LP

. nf

\fBchar *\fR fBstrcpy\fR(\fBchar *restrict\fR\flIs1\fR, \fBconst char *restrict\
i

.LP

. nf

\fBchar *\fR fBstrncpy\fR(\fBchar *restrict\fR\fIsl\fR \fBconst char *restrict
i

.LP

. nf

\fBsize_t\fR \fBstrlcpy\fR(\fBchar *\fR fldst\fR, \fBconst char *\fR flsrc\fR \
i

.LP
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128
129

130 . f

131
132
133

134 . f
135 .

136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153

154 . f
155 .

156
157

158 . f
159 .

160
161
162

163 .

164
165
166

167 .

168
169
170

171 .

172
173
174

175 .

176
177
178

179 .

180
181
182

183 .

184
185
186

187 .

188
189
190
191
192
193

. nf

\fBsize_t\fR \fBstrcspn\fR(\fBconst char *\fRfIsI\fR \fBconst char *\fRfls2\f
i

.LP

. nf

\fBsize_t\fR \fBstrspn\fR(\fBconst char *\fRfIs1\fR \fBconst char *\fRfls2\fR
i

LP

. nf
\fBchar *\fR fBstrdup\fR(\fBconst char *\fRflsl\fR);
i
.LP

. nf
\fBchar *\fR\ fBstrndup\fR(\fBconst char *\fRfIs1\fR, \fBsize_t\fR\fIn\fR);
i
.LP

. nf
\fBchar *\fR\ fBstrdupa\fR(\fBconst char *\fRfIs1\fR);
i
.LP

. nf
\fBchar *\fR\ fBstrndupa\fR(\fBconst char *\fRflIslI\fR, \fBsize_t\fR\fIn\fR);
i
.LP

. nf
\fBsize_t\fR \fBstrlen\fR(\fBconst char *\fRfIs\fR);
i
LP

. nf
\fBsize_t\fR \fBstrnlen\fR(\fBconst char *\fRfIs\fR \fBsize_t\fR\fIn\fR);
i

. nf
\fBchar *\fR fBstrpbrk\fR(\fBconst char *\fR flsl\fR \fBconst char *\fR fls2\fR
i

\f Bchar *\fR fBstrsep\fR(\fBchar **\fR flstringp\fR \fBconst char *\fR fldelim
i

\f Bchar *\fRfBstrstr\fR(\fBconst char *\fRfls1\fR \fBconst char *\fRfIs2\fR)
i

\f Bchar *\fR fBstrnstr\fR(\fBconst char *\fR flIs1\fR \fBconst char *\fR fls2\fR
i

\f Bchar *\f R fBstrcasestr\fR(\fBconst char *\fRfls1\fR \fBconst char *\fRfls2
i

\ f Bchar *\fR fBstrcasestr_I\fR(\fBconst char *\fRfls1\fR \fBconst char *\fRfl
i

\ f Bchar *\fRfBstrtok\fR(\fBchar *restrict\fR\flsl\fR, \fBconst char *restrict\
i

. nf
\fBchar *\fR fBstrtok_r

\fR(\fBchar *restrict\fR\flsl\fR \fBconst char *restric
\fBchar **restrict\fR\fl

lasts\fR);
i

.SS "1 SO C++"

.LP

new usr/src/ man/ man3c/ string. 3c

194 . nf

195 #include <string. h>

197 \fBconst char *\fR fBstrchr\fR(\fBconst char *\fRfIs\fR \fBint\fR\flc\fR);
198 . fi

199 .LP

200 . nf

201 \fBconst char *\fR fBstrchrnul\fR(\fBconst char *\fRfIs\fR \fBint\fR\flc\fR);
202 . fi

203 . LP

204 . nf

205 \fBconst char *\fR\ fBstrpbrk\fR(\fBconst char *\fRflsl\fR \fBconst char *\fRf
206 . fi

207 .LP

208 . nf

209 \fBconst char *\fR fBstrrchr\fR(\fBconst char *\fRflIs\fR \fBint\fR\flIc\fR);
210 . fi

211 . LP

212 . nf

213 \fBconst char *\fR fBstrstr\fR(\fBconst char *\fRflsl\fR \fBconst char *\fRfl
214 . fi

215 . LP

216 . nf

217 #include <cstring>

219 \fBchar *std::\fR fBstrchr\fR(\fBchar *\fRfIs\fR \fBint\fR\flc\fR);

220 . fi

221 . LP

222 .nf

223 \fBchar *std::\fR fBstrpbrk\fR(\fBchar *\fRflsl\fR \fBconst char *\fRfIs2\fR)
224 . fi

225 . LP

226 . nf

227 \fBchar *std::\fR fBstrrchr\fR(\fBchar *\fRflIs\fR \fBint\fR\flc\fR);

228 . fi

229 . LP

230 . nf

231 \fBchar *std::\fR fBstrstr\fR(\fBchar *\fRfls1\fR \fBconst char *\fRfIs2\fR);
232 . fi

233 . SH DESCRI PTI ON

234 . LP

235 The arguments \fIs\fR, \fIs1\fR and \fIs2\fR point to strings (arrays of

236 characters terminated by a null character). The \fBstrcat()\fR, \fBstrncat()\fR
237 \fBstrlcat()\fR \fBstrcpy()\fR, \fBstpcpy()\fR, \fBstpncpy()\fR,

238 \fBstrncpy()\fR, \fBstrlicpy()\fR \fBstrsep()\fR \fBstrtok()\fR, and

239 \fBstrtok_r()\fR functions all alter their first argument. Additionally, the
240 \fBstrcat()\fR \fBstpcpy()\fR and \fBstrcpy()\fR functions do not check for
241 overflow of the array.

242 .SS "\fBstrcasecnp()\fR, \fBstrncasecnp()\fR'

243 . LP

244 The \fBstrcasecnp()\fR and \fBstrncasecnp()\fR functions are case-insensitive
245 versions of \fBstrcnp()\fR and \fBstrncnp()\fR respectively, described bel ow.
246 . LP

247 The \fBstrcasecnp()\fR and \fBstrncasecnp()\fR functions conpare two strings
248 byte-by-byte, after

249 converting each upper-case character to | ower-case (as determ ned by the

250 \fBLC_CTYPE\fR category of the current locale). Note that neither the contents
251 pointed to by \fIslI\fR nor \fIs2\fR are nodifi ed.

252 . LP

253 The functions return an integer

254 greater than, equal to, or less than O, if the string pointed to by \flsl\fR
255 is greater than, equal to, or less than the string pointed to by \fIs2\fR

256 respectively. The sign of a non-zero return value is determned by the sign of
257 the difference between the values of the first pair of bytes that differ in the
258 . LP

259 The \fBstrncasecnp()\fR function exam nes at nost \fIn\fR bytes from each
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260 string.

261 .SS "\fBstrcasecnp_I ()\fR, \fBstrncasecnp_| ()\fR'

262 . LP

263 The \fBstrcasecnp_| ()\fR and \fBstrncasecnp_| ()\fR functions behave identically
264 to \fBstrcasecnp()\fR and \fBstrncasecnp()\fR, except instead of operating in
265 the current locale, they instead operate in the locale specified by \flloc\fR
266 "\fBstrcat()\fR \fBstrncat()\fR \fBstrlcat()\fR"

267

268 The \fBstrcat()\fR function appends a copy of string \fls2\fR including the
269 term nating null character, to the end of string \fIsl\fR The \fBstrncat()\fR
270 function appends at nost \fINfR characters of \fls2\fR to \fIs1\fR not

271 including any term nating null character, and then appends a null character.
272 Each returns a pointer to the null-terminated result. The initial character of
273 \fIs2\fR overrides the null character at the end of \flsl\fR |f copying takes
274 pl ace between objects that overlap, the behavior of \fBstrcat()\fR

275 \fBstrncat ()\fR, and \fBstrlcat()\fR is undefined.

276 . LP

277 The \fBstrlcat()\fR function appends at nost

278 (\fldstsize\fR\fBstrlen\fR(\fldst\fR)-1) characters of \flsrc\fRto \fldst\fR
279 (\fldstsize\fR being the size of the string buffer \fldst\fR). If the string
280 pointed to by \fldst\fR contains a null-termnated string that fits into

281 \fldstsize\fR bytes when \fBstrlicat()\fRis called, the string pointed to by
282 \fldst\fRwill be a null-terminated string that fits in \fldstsize\fR bytes
283 (including the termnating null character) when it conpletes, and the initial
284 character of \flsrc\fRwill override the null character at the end of

285 \fldst\fR If the string pointed to by \fldst\fR is longer than \fldstsize\fR
286 bytes when \fBstrlicat()\fRis called, the string pointed to by \fldst\fR will
287 not be changed. The function return

288 \men\fR{\fIdstS|ze\fR\sttrIen\fR(\fIdst\fR)}+\sttrIen\fR(\fIsrc\fR)

289 Buffer overflow can be checked as follows

290 .sp

291 .in +2

292 . nf

293 if (strlcat(dst, src, dstsize) >= dstsize)

294 return \(m1;

295 . fi

296 .in -

297 SS "\sttrchr()\fR \fBstrrchr()\fR \fBstrchrnul ()\fR"

298

299 The \fBstrchr()\fR function returns a pointer to the first occurrence of

300 \flc\fR (converted to a \fBchar\fR) in string \fIs\fR, or a null pointer if
301 \flc\fR does not occur in the string. The \fBstrrchr()\fR function returns a
302 pointer to the last occurrence of \flc\fR The null character term nating a
303 string is considered to be part of the string. The \fBstrchrnul ()\fR function
304 behaves simlarly to \fBstrchr()\fR except when the character \fBc\fR is not
305 found, it returns a pointer to the null term nator of the string \fBs\fR and not
306 a null pointer.

307 .SS "\fBstrcnp()\fR, \fBstrncnp()\fR"

308 .LP

309 The \fBstrcnp()\fR function conpares two strings byte-by-byte, according to the
310 ordering of your machine's character set. The function returns an integer

311 greater than, equal to, or less than 0, if the string pointed to by \fIsl\fR
312 is greater than, equal to, or less than the string pointed to by \flIs2\fR

313 respectively. The sign of a non-zero return value is determined by the sign of
314 the difference between the values of the first pair of bytes that differ in the
315 strings being conpared. The \fBstrncnp()\fR function makes the sanme conparison
316 but | ooks at a maxi numof \fIn\fR bytes. Bytes following a null byte are not
317 conpar ed.

318 SS "\fBstrcpy()\fR \fBstrncpy()\fR \fBstrlcpy()\fR"

319

320 The \fBstrcpy()\fR function copies string \fIs2\fR to \fIs1\fR, including the
321 termnating null character, stopping after the null character has been copied.
322 The \fBstrncpy()\fR function copies exactly \fIn\fR bytes, truncating \fIs2\fR
323 or adding null characters to \fIsI\fR if necessary. The result will not be
324 null-termnated if the length of \fIs2\fRis \fIn\fR or nore. Both the

325 \fBstrcpy()\fR and \fBstrncpy()\fR functions return \fIs1I\fR |f copying takes
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pl ace between objects that overlap, the behavior of \fBstrcpy()\fR
\sttrncpy()\fR and \fBstrlcpy()\fR is undefined.

The \fBstrlcpy()\fR function copies at most \fldstsize\fR (nmil characters

(\fldstsize\fR being the size of the string buffer \fldst\fR) from\flsrc\fR

to \fldst\fR truncating \flsrc\fR if necessary. The result is always

null -term nated. The function returns \fBstrlen\fR(\flsrc\fR). Buffer overfl ow

can be checked as follows:

.sp

.in +2

. nf

if (strlcpy(dst, src,
return \ (m1;

dstsi ze) >= dstsize)

fi

.in -

. SS "\sttpcpy()\fR \ fBst pncpy()\fR'
.LP

The \fBst pcpy()\fR and \fBstpncpy()\fR functions behave identically to
\fBstrcpy()\fR and \fBstrncpy()\fR respectively; however, instead of returning a
pointer to the beginning of \fIsl\fR, they return a pointer to the term nating
nul | character.

.SS "\fBstrcspn()\fR, \fBstrspn()\fR'

.LP

The \fBstrcspn()\fR function returns the length of the initial segment of
string \fIs1\fR that consists entirely of characters not fromstring \fls2\fR
The \fBstrspn()\fR function returns the length of the initial segnent of string
\fIsl\fR that consists entirely of characters fromstring \fIs2\fR
"\fBstrdup()\fR \fBstrndup()\fR \fBstrdupa()\fR \fBstrndupa()\fR'

.LP

The \fBstrdup()\fR function returns a pointer to a new string that is a
duplicate of the string pointed to by \flsl\fR The returned pointer can be
passed to \fBfree()\fR The space for the new string is obtained using

\fBrmal loc\fR(3C). If the new string cannot be created, a null pointer is
returned and \fBerrno\fR may be set to \fBENOVEMfR to indicate that the
storage space available is insufficient. The \fBstrndup()\fR function is
identical to \fBstrdup()\fR, except it copies at nost \fIn\fR bytes from
\fBs1\fR and ensures the copied string is always null termn nated.

identical to \fBstrdup()\fR execept it copies at nost \fIn\fR bytes from
\fBs1\fR and ensures the copied string is aw ays null term nated.

.LP

The functions \fBstrdupa()\fR and \fBstrndupa()\fR behave identically to
\fBstrdup()\fR and \fBstrndup()\fR respectively; however, instead of allocating
menory using \fBmalloc\fR(3C), they use \fBalloca\fR(3C). These functions are
provi ded for conpatibility only, their use is strongly discouraged due to their
use of \fBalloca\fR(3C).

.SS "\fBstrlen()\fR \fBstrnlen()\fR'

The \fBstrlen()\fR function returns the nunber of bytes in \fls\fR not
including the termnating null character.

.LP

The \fBstrnlen()\fR function returns the smaller of \fIn\fR or the nunber of
bytes in \fIs\fR not including the term nating null character. The

\fBstrnl en()\fRfunction never exam nes nore than \fIn\fR bytes of the string
pointed to by \fIs\fR

.SS "\fBstrpbrk()\fR'

.LP

The \sttrpbrk()\fRfunctlon returns a pointer to the first occurrence in
string \fIs1\fR of any character fromstring \fIs2\fR or a null pointer if no
character from\fl 2\fR exists in \fIsl\fR

.SS "\fBstrsep()\fR

The \fBstrsep()\fR function locates, in the null-term nated string referenced
by *\flstringp\fR, the first occurrence of any character in the string
\fIdeIiMfR(or the termnating ‘\e0 character) and replaces it with a ‘\e0’.
The | ocation of the next character after the delimter character (or
\fINULL\fR, if the end of the string was reached) is stored in *\flstringp\fR
The original value of *\flstringp\fR is returned.
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390 . LP

391 An ‘‘enpty’’ field (one caused by two adjacent delimter characters) can be
392 detected by conparing the location referenced by the pointer returned by

393 \sttrsep()\tho ‘\e0’ .

394 . LP

395 If *\fIstrlngp\fR initially \fINULL\fR, \fBstrsep()\fR returns \fINULL\fR
396 "\sttrstr()\fR \fBstrnstr()\fR \sttrcasestr()\ R \fBstrcasestr_| ()\fR'
397 .LP

398 The \fBstrstr()\fR function |locates the first occurrence of the string \fls2\fR
399 (excluding the terminating null character) in string \flsl\fR and returns a
400 pointer to the located string, or a null pointer if the string is not found. If
401 \fI1s2\fR points to a string with zero length (that is, the string \fB""\fR),
402 the function returns \flsI\fR The \fBstrnstr()\fR function perforns the sanme
403 search as \fBstrstr()\fR but only considers up to \fIn\fR bytes of \fIsl\fR
404 Bytes following a null byte are not conpared.

405 .sp

406 . LP

407 The \fBstrcasestr()\fR and \fBstrcasestr_| ()\fR functions are sinmilar to

408 \fBstrstr()\fR, but both functions ignore the case of both \fBsl1l\fR and

409 \fBs2\fR Where as the \fBstrcasestr()\fR function operates in the current

410 |l ocale, the \fBstrcasestr_| ()\fR function operates in the local e specified by
411 \fIIoc\fR.

412 .SS "\fBstrtok()\fR'

413 LP

414 A sequence of calls to \fBstrtok()\fR breaks the string pointed to by \fIsl\fR
415 into a sequence of tokens, each of which is delimted by a byte fromthe string
416 pointed to by \fIs2\fR The first call in the sequence has \flsl\fR as its

417 first argument, and is followed by calls with a null pointer as their first
418 argunent. The separator string pointed to by \fIs2\fR can be different from
419 call to call.

420 . LP

421 The first call in the sequence searches the string pointed to by \fIs1\fR for
422 the first byte that is not contained in the current separator string pointed to
423 by \fIs2\fR |f no such byte is found, then there are no tokens in the string
424 pointed to by \fIsI\fR and \fBstrtok()\fR returns a null pointer. If such a
425 byte is found, it is the start of the first token.

426

427 The \fBstrtok()\fR function then searches fromthere for a byte that is

428 contained in the current separator string. If no such byte is found, the

429 current token extends to the end of the string pointed to by \fIsl\fR, and

430 subsequent searches for a token return a null pointer. If such a byte is found,
431 it is overwitten by a null byte that term nates the current token. The

432 \fBstrtok()\fR function saves a pointer to the follow ng byte in

433 thread-specific data, fromwhich the next search for a token starts.

434 . LP

435 Each subsequent call, with a null pointer as the value of the first argument,
436 starts searching fromthe saved poi nter and behaves as described above.

437 .LP

438 See Exanple 1, 2, and 3 in the \fBEXAMPLES\fR section for exanpl es of

439 \fBstrtok()\fR usage and the explanation in \fBNOTES\fR

440 .SS "\fBstrtok_r()\fR

441 | LP

442 The \fBstrtok_r()\fR function considers the null-term nated string \fIsl\fR as
443 a sequence of zero or nore text tokens separated by spans of one or nore

444 characters fromthe separator string \fls2\fR The argunment \fllasts\fR points
445 to a user-provided pointer which points to stored information necessary for
446 \fBstrtok_r()\fR to continue scanning the same string.

447 | LP

448 In the first call to \fBstrtok_r()\fR \flsl\fR points to a null-term nated
449 string, \fls2\fR to a null-term nated string of separator characters, and the
450 val ue pointed to by \fllasts\fR is ignored. The \fBstrtok r()\fRfunct|on

451 returns a pointer to the first character of the first token, wites a null

452 character into \fls1\fR i mediately follow ng the returned token, and updat es
453 the pointer to which \fllasts\fR points.

454 | LP

455 I n subsequent calls, \flsl\fRis a null pointer and \fllasts\fR is unchanged
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469
470
471
472

s1\fR, returning successive tokens until no tokens remain. The separator
ing \fIs2\fR can be different fromcall to call. Wen no token remains in
Is1\fR, a null pointer is returned.
.LP
See Exanple 3 in the \fBEXAWMPLES\fR section for an exanple of \fBstrtok_r()\fR
usage and the explanation in \fBNOTES\fR

. SH EXAMPLES

.LP
\fBExaane 1 \fRSearch for word separators.

P

omthe previous call so that subsequent calls nmobve through the string
|
r

fr
\ f
st
\ f

The fol | ow ng exanpl e searches for tokens separated by space characters.

.sp
Lin 42

. nf

#i ncl ude <string. h>

473 \ &

474
475
476

478
479

481
482

483 .

484

486
487
488
489

char *t oken;
char line[] = "LI NE TO BE SEPARATED';
char *search =" "

/* Token will point to "LINE". */
token = strtok(line, search);

/* Token will point to "TO'. */
token = strtok(NULL, search);
fi

.in -2

LP
\fBExarrpIe 2 \fRBreak a Line.

The foll owing exanpl e uses strtok to break a line into two character strings

490 separated by any conbination of SPACEs, TABs, or NEW.I NEs.
492 . sp

493 .in +2

494 . nf

495 #incl ude <string. h>

496 \ & ..

497 struct el ement {

498 char *key;
499 char *data;
500 }

_ﬁnchanged_port ion_onmtted_
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"\" te

.\" This manual page is derived fromthe DAT/uDAPL 1.2 specification.

.\" Portions Copyright (c) 2007, Sun Mcrosystens, Inc. All Rights Reserved.

.\" The contents of this file are subject to the terns of the Common Devel opnent
.\" You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE or http:
.\" Wen distributing Covered Code, include this CDDL HEADER in each file and in
. TH DAT_EP_POST_RECV 3DAT "Jul 16, 2004"

. SH NAME

dat _ep_post_recv \- receive data over the connection of the Endpoint

. SH SYNOPSI S

.LP

. nf
cc [ \fiflag\fR&\|.\|. ] \fifile\fR&\|.\|. \fB-ldat\fR[ \fllibrary\fR&\]|.
#i ncl ude <\fBdat/udat.h\fR>

DAT_RETURN
dat _ep_post _recv (

I'N DAT_EP_HANDLE ep_handl e,
I'N DAT_COUNT num segments,
I'N DAT_LMR TRI PLET *| ocal _i ov,
I'N DAT_DTO_COXI E user _cooki e,
I'N DAT_COWPLETI ON_FLAGS conpl etion_fl ags
)
Cfi
. SH PARAMVETERS
.sp
.ne 2

.na
\fB\flep_handl e\fRfR
ad

. RS 20n
Handl e for an instance of the Endpoint.
. RE

.sp
.ne 2

.na
\fB\fl num segnents\fR fR
d

. al
. RS 20n

Nunmber of \fllnr_triplets\fRin \fllocal _iov\fR Can be O for receiving a 0
si ze nmessage.

.RE

.sp
.ne 2

.na

\fB\fllocal _iov\fRfR

.ad

.RS 20n

1/0 Vector that specifies the local buffer to be filled. Can be \fINULL\fR for
receiving a 0 size nessage.

.RE

.sp
.ne 2

.na
\fB\fluser_cookie:\fRfR
.ad

. RS 20n
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62
63

User - provi ded cookie that is returned to the Consuner at the conpletion of the
Receive DTQ Can be \fINULL\fR
. RE

.sp
.ne 2

.na
\fB\flconpletion_flags\fRfR
d

.a
. RS 20n

Fl ags for posted Receive. The default \fBDAT_COWPLETI ON_ DEFAULT_FLAGfR is
0x00. Other values are as follows:

.sp
.ne 2

.na
\fBNotification of Conpletion\fR

.ad

. RS 30n

\ f BDAT_COWPLETI ON_UNSI GNALLED FLAG f R
.sp

.ne 2

.nha
\ f BOX04\ f R

.ad

.RS 8n

Non-noti fication conpletion. Local Endpoint nust be configured for Unsignal ed
Conpl etionNotification Suppression.

. RE

. RE
. RE

. SH DESCRI PTI ON
.sp

.L

The \fBdat_ep_post _recv()\fR function requests the receive of the data over the
connection of the \flep_handl e\fR Endpoi nt of the incom ng nmessage into the
\fllocal _iov\fR

.sp

.LP

The \flnum segnments\fR paranmeter specifies the nunber of segments in the
\fllocal _iov\fR The \fllocal _iov\fR segnments are filled in the I/O Vector
order until the whole nessage is received. This ensures that all the "front"
segnents of the \fllocal _iov\fR I/O Vector are conpletely filled, only one
segnent is partially filled, if needed, and all segments that follow it are not
filled at all.

.sp

.LP

The \fluser_cookie\fR all ows Consunmers to have unique identifiers for each DTO
These identifiers are conpletely under user control and are opaque to the
Provider. There is no requirement on the Consuner that the val ue

\fluser_cooki e\fR shoul d be uni que for each DTO. The \fluser_cookie\fR is
returned to the Consumer in the Conpletion event for the posted Receive.

.sp

.LP

The conpl etion of the posted Receive is reported to the Consuner asynchronously
through a DTO Conpl eti on event based on the configuration of the connection for
Solicited Wit and the specified \flconpletion_flags\fR value for the matching
Send. The val ue of \fBDAT_COWPLETI ON _UNSI GNALLED FLAGfR is only valid if the

Endpoi nt Recv Conpl etion Flags \fBDAT_COVPLETI ON_UNSI GNALLED FLAG fR.
O herw se, \fBDAT_I NVALI D_PARAMETER fR i s returned.

.sp

.LP

A Consuner nust not nodify the \fllocal _iov\fR or its content until the DIOis
conpl eted. When a Consuner does not adhere to this rule, the behavior of the
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126 Provider and the underlying Transport is not defined. Providers that allow
127 Consumers to get ownership of the \fllocal _iov\fR but not the nenory it

128 specified back after the \fBdat_ep_post_recv()\fR returns should docunent this
129 behavi or and al so specify its support in Provider attributes. This behavior
130 al l ows Consumer full control of the \fllocal _iov\fR content after

131 \fBdat_ep_post_recv()\fR returns. Because this behavior is not guaranteed by
132 all Providers, portable Consuners should not rely on this behavior. Consuners
133 should not rely on the Provider copying \fllocal _iov\fR information.

135 shoul dnot rely on the Provider copying \fllocal _iov\fR information.

134 .sp

135 . LP

136 The \fBDAT_SUCCESS\fR return of the \fBdat_ep_post_recv()\fRis at |east the
137 equival ent of posting a Receive operation directly by native Transport.

138 Providers should avoid resource allocation as part of \fBdat_ep_post_recv()\fR
139 to ensure that this operation is nonblocking and thread safe for an UpCall.
140 .sp

141 . LP

142 | f the size of an incom ng nmessage is larger than the size of the

143 \fllocal _iov\fR, the reported status of the posted Receive DTO in the

144 correspondi ng Conpl etion DTO event is \fBDAT_DTO LENGTH ERRORfR |f the

145 reported status of the Conpletion DTO event corresponding to the posted Receive
146 DTO i s not \fBDAT_DTO SUCCESS\fR, the content of the \fllocal _iovifR is not
147 defi ned.

148 .sp

149 . LP

150 The operation is valid for all states of the Endpoint. The actual data transfer
151 does not take place until the Endpoint is in the \fBDAT_EP_STATE CONNECTED\ f R
152 state. The operation on the Endpoint in \fBDAT_EP_STATE DI SCONNECTED\fR i s
153 allowed. If the operation returns successfully, the posted Recv is inmediately
154 flushed to \flrecv_evd_handl e\fR

155 . SH RETURN VALUES

158 .sp

156 .ne 2

157 .na

158 \f B\ f BDAT_SUCCESS\f R f R

159 . ad

160 . RS 30n

161 The operation was successful.

162 . RE

164 .sp

165 .ne 2

166 .na

167 \f B\ f BDAT_| NSUFFI Cl ENT_RESOURCES\f R\ f R

168 . a

169 . RS 30n

170 The operation failed due to resource linitations.

171 . RE

173 .sp

174 .ne 2

175 .na

176 \fB\f BDAT_I| NVALI D_PARAMETER f R\ f R

177 . ad

178 . RS 30n

179 Invalid paraneter. For exanple, one of the 10OV segnents pointed to a nmenory
180 outside its LMR

181 . RE

183 .sp

184 .ne 2

185 .na

186 \f B\ f BDAT_I NVALI D_HANDLE\f R f R

187 . ad

188 . RS 30n

189 The \flep_handl e\fR paraneter is invalid.
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192
193
194
195
196
197
198
199
200
201

203
204
205
206
207
208
209
210

. RE

.sp
.ne 2

.na
\ f B\ f BDAT_PROTECTI ON_VI OLATION\f R f R

.ad

. RS 30n

Protection violation for local or renpote nenory access. Protection Zone

m smat ch between an LMR of one of the \fllocal _iov\fR segnents and the |oca
Endpoi nt .

. RE

.sp
.ne 2

.na
\f B\ f BDAT_PRI VI LEGES_VI OLATION\f R f R

.ad

. RS 30n

Privileges violation for local or renote nenory access. One of the LMRs used in
\fllocal _iov\fR was either invalid or did not have the local read privileges.

211 . RE

213 .
217 .

214
215
216
217
218
219
224
220
221
222

224
225
226
227
228
229
230
231
232
233

234 .

236
242
237
238

For best Recv operation performance, the Consuner should align each buffer
segnent of \fllocal _iov\fR to the Optimal Buffer Alignment attribute of the
Provi der. For portable applications, the Consuner should align each buffer
segnment of \fllocal _iov\fR to the \fBDAT_OPTI MAL_ALI GNMENT\ f R

. 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 Standard: uDAPL, 1.1, 1.2

MT- Level Unsaf e
TE
. SH SEE ALSO
.sp
.LP
\fBlibdat\fR(3LIB), \fBattributes\fR(5)
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"\" te

.\" This manual page is derived fromthe DAT/uDAPL 1.2 specification.

.\" Portions Copyright (c) 2007, Sun Mcrosystens, Inc. All Rights Reserved.

.\" The contents of this file are subject to the ternms of the Common Devel opnent
. You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE or http:
.\ Wien distributing Covered Code, include this CDDL HEADER in each file and in
. TH DAT_I A_QUERY 3DAT "Jul 186, 2004"

. SH NAME

dat _ia_query \- query an IA

. SH SYNOPSI S

LP

- nf
cc [ \fliflag\fR&\|.\|. ] \fifile\fR&\]|.\|.
#i ncl ude <\fBdat/udat.h\fR>

\fB-ldat\fR[ \fllibrary\fR&\].

DAT_RETURN
dat _i a_query (
I'N DAT_| A HANDLE \flia_handl e\fR
QUT  DAT_EVD HANDLE *\flasync_evd_handl e\ f R,
I'N DAT_| A ATTR_MASK \flia_attr_mask\fR,
QUT  DAT_I A ATTR *\flia_ attributes\fR,
I'N DAT_PROVI DER_ATTR_MASK \flprovider_attr_nask\fR
DAT_PROVI DER_ATTR *\flprovider_attributes\fR

8

Cfi

. SH PARAMETERS

.sp
.ne 2

.na
\fB\flia_handle\fRfR

. al
.RS 23n

Handl e for an open instance of an | A
.RE

.sp
ne 2

\fB\fIasync evd_handl e\ fR fR
ad

RS 23n
Handl e for an Event Di spat cher for asynchronous events generated by the I A
.RE

.sp
.ne 2

. na

\fB\flia_attr_mask\fRfR

.ad

.RS 23n

Mask for the \flia_ attributes\fR
.RE

.sp
.ne 2

. na
\fB\flia_attributes\fTRfR

.ad

. RS 23n

Pointer to a Consuner-allocated structure that the Provider fills with IA
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61 attributes.

62 .RE

64 .sp

65 .ne 2

66 .na

67 \fB\flprovider_attr_mask\fRfR

68 . ad

69 . RS 23n

70 Mask for the \flprovider_attributes\fR

71 .RE

73 .sp

74 .ne 2

75 .na

76 \fB\flprovider_attributes\fRfR

77 .ad

78 . RS 23n

79 Pointer to a Consuner-allocated structure that the Provider fills with Provider
80 attributes.

81 .RE

83 . SH DESCRI PTI ON

85 .sp

84 .LP

85 The \fBdat_ia_query()\fR functions provides the Consuner with the I A

86 paraneters, as well as the 1A and Provider attributes. Consumers pass in
87 pointers to Consumer-allocated structures for the A and Provider attributes

that the Provider fills

.sp

.LP

The \flia_attr_nmask\fR and \flprovider_attr_mask\fR paranmeters allow the
Consuner to specify which attributes to query. The Provider returns values for
requested attributes. The Provider can also return values for any of the other
attributes.

.SS "Interface Adapter Attributes”

.sp

.LP

The 1A attributes are conmon to all open instances of the I A. DAT defines a
nmethod to query the | A attributes but does not define a nethod to nodify them

If 1Ais mul ti ported, each port is presented to a Consunmer as a separate |A.

.na

Vi BAdapt er nanme:\fR
.ad

. br

.na
\fB\fR
.ad

RS 4n

The name of the I A controlled by the Provider. The same as \flia_name_ptr\fR
. RE

.sp
.ne 2

. ha
\ f Bvendor nane:\fR
.ad

.sp .6

. RS 4n

Vendor if | A hardware.

124 .RE
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126
127

128 .

129
130
131
132
133
134

136
137
138
139
140
141
142
143

.sp
.ne 2

na
\f BHW version major:\fR
.ad

.sp .6
. RS 4n

Maj or version of | A hardware.
. RE

.sp
.ne 2

. na

\f BHW version mnor:\fR
.ad

.sp .6

.RS 4n

M nor version of |A hardware.

144 . RE

146
147

148 .

149
150
151
152
153
154

156
157
158
159
160
161
162
163

.sp
.ne 2

na
\fBFi rmnare version major:\fR
.ad

.sp .6

. RS 4n

Maj or version of A firmare.
.RE

.sp
.ne 2

.na

\ f BFi rmware version minor:\fR
.ad

.Sp .6

. RS 4n

M nor version of | A firmare.

164 .RE

166
167
168
169
170
171
172
173

.sp
.ne 2

.na

\fBlI A address_ptr:\fR
.ad

.sp .6

. RS 4n
An address of the interface Adapter.

174 .RE

176
177
178
179
180
181
182
183
184
185

.sp
.ne 2

.na
\fBMax EPs:\fR
.ad

.sp .6

. RS 4n

Maxi mum nunber of Endpoints that the | A can support.
in all states,

appl i cati ons, and managenent.

186 . RE

188
189
190

.sp
.ne 2
.na

including the ones used by the Providers,

This covers all
zero or nore

Endpoi nts
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191
192
193
194
195
196
197
198
199
200

202
203
204
205
206
207
208
209
210
211

213
214

215 .

216
217
218
219
220
221
222

224
225
226
227
228
229
230
231
232
233
234
235

\fBMax DTGCs per EP:\fR
.ad

.sp .6

.RS 4n

Maxi mum nunmber of DTOs and RMR_binds that any Endpoint can support for a single
direction. This means the naxi num nunber of outstanding and in-progress Send,
RDVA Read, RDMA Wite DTGs, and RMR Binds at any one tine for any Endpoint; and
mexi mum nunber of outstanding and in-progress Receive DICs at any one tine for
any Endpoint.

. RE

.sp
.ne 2

.ha

\ f BMax i ncomi ng RDVA Reads per EP:\fR

.ad

.sp .6

. RS 4n

Maxi mum nunber of RDMA Reads that can be outstanding per (connected) Endpoint
with the 1A as the target.

.RE

.sp
.ne 2

na
\ f BMax out goi ng RDVA Reads per EP:\fR

.ad

.sp .6

.RS 4n

Maxi mum nunmber of RDMVA Reads that can be outstanding per (connected) Endpoint
with the 1A as the originator.

. RE

.sp
.ne 2

. ha
\ f BMax EVDs:\fR
.ad

.sp .6

. RS 4n

Maxi mum nunmber of Event Dispatchers that an | A can support. An | A cannot
support an Event Dispatcher directly, but indirectly by Transport-specific
o) ects, for exanple, Conpletion Queues for Infiniband\(tmand VI. The Event
Di spatcher Objects can be shared anong nultiple Providers and sinmilar Objects
fromother APls, for exanple, Event Queues for uDAPL.

236 . RE

238
239

240 .

241
242
243
244
245

.sp
.ne 2

na
\f BMax EVD queue size:\fR

.ad

.sp .6

. RS 4n

Maxi mum si ze of the EVD queue supported by an | A

246 . RE

248
249
250
251
252
253
254
255
256

.sp
.ne 2

. nha
\fBvax |1 OV segnents per DTO\fR

.ad

.sp .6

.RS 4n

Maxi mumentries in an IOV list that an | A supports. Notice that this nunber
cannot be explicit but nust be inplicit to transport-specific Object entries.
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257
258
259
260

262
263
264
265
266
267
268
269
270
271

273
274

275 .

276
277
278
279
280

For exanple, for IB, it is the maxi mum nunber of scatter/gather entries per
Work Request, and for VI it is the maxi mum nunber of data segnments per Vi
Descri ptor.

.RE

.sp
.ne 2

.na
\fBMax LMRs:\fR
.ad

.sp .6

. RS 4n

Maxi mum nunber of Local Menory Regions | A supports anong all Providers and
applications of this IA

. RE

.sp

.ne 2

na

\f BMax LMR bl ock size:\fR
.ad

.sp .6

. RS 4n
Maxi mum conti guous bl ock that can be registered by the I A

281 .RE

283
284
285
286
287
288
289
290
291
292

294
295
296
297

298 .

299
300
301
302

304
305

306 .

307
308
309
310
311

.sp
.ne 2

.na
\fBMac LMR VA:\fR

.ad

.sp .6

. RS 4n

Hi ghest valid virtual address within the context of an LMR Frequently, |As on
32-bit architectures support only 32-bit |ocal virtual addresses.

. RE

.sp
.ne 2

. ha
\fBvax PZs:\fR
ad

.sp .6

. RS 4n

Maxi mum nunber of Protection Zones that the | A supports.
. RE

.sp
.ne 2

na
\fBMax MU size:\fR

.ad

.sp .6

. RS 4n

Maxi mum nessage si ze supported by the | A

312 . RE

314
315

316 .

317
318
319
320
321
322

.sp
.ne 2

na
\ f BMax RDMA size:\fR

.ad

.sp .6

. RS 4n

Maxi mum RDVA si ze supported by the IA
.RE
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324
325
326
327
328
329
330
331
332
333

335
336

337 .

338
339
340
341
342
343
344

346
347
348
349
350
351
352
353

.sp
.ne 2

.na
\fBVMax RMRs:\fR
.ad

.sp .6

. RS 4n

Maxi mum nunmber of RMRs an | A supports anong all Providers and applications of
this A

. RE

.sp
.ne 2

na
\fBvax RMVR target address:\fR
.ad

.sp .6

. RS 4n

Hi ghest valid target address with the context of a local RVR Frequently, |As
on 32-bit architectures support only 32-bit local virtual addresses.

. RE

.sp

.ne 2

.na

\fBNum transport attributes:\fR

.ad

.sp .6

.RS 4n

Nunmber of transport-specific attributes.

354 . RE

356
357
358
359
360
361
362
363
364
365
366
367

369
370
371
372
373
374
375
376

.sp
.ne 2

.na
\fBTransport-specific attributes:\fR
.ad

.sp .6

. RS 4n

Array of transport-specific attributes. Each entry has the format of

\ f BDAT_NAMED ATTR\fR, which is a structure with two elenments. The first el enent
is the name of the attribute. The second elenent is the value of the attribute
as a string.

. RE

.sp
.ne 2

.na

\ f BNum vendor attributes:\fR

.ad

.sp .6

. RS 4n

Nunber of vendor-specific attributes.

377 .RE

379
380
381
382
383
384
385
386
387
388

.sp
.ne 2

. na

\ f Bvendor - specific attributes:\fR
.ad

.sp .6

.RS 4n

Array of vendor-specific attributes. Each entry has the fornat of

\ f BDAT_NAMED ATTR\fR, which is a structure with two elenents. The first el enent
is the name of the attribute. The second elenment is the value of the attribute
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389

as a string.

390 . RE

392
396
393
394
395
396
397
398
399
400

.SS "DAPL Provider Attributes"

.sp

.LP

The provider attributes are specific to the open instance of the IA. DAT
defines a nethod to query Provider attributes but does not define a nethod to
nodi fy them

.sp

.ne 2

. na
\ fBProvi der name:\fR
d

401 . a

402
403
404

.sp .6
. RS 4n
Narme of the Provider vendor.

405 . RE

407
408

.sp
.ne 2

409 . na

410
411
412
413
414

\ f BProvi der version major:\fR
.ad

.sp .6

. RS 4n

Maj or Version of uDAPL Provider.

415 . RE

417
418
419
420
421
422
423
424

.sp
.ne 2

. na

\ f BProvi der version nminor:\fR
.ad

.sp .6

.RS 4n

M nor Version of uDAPL Provider.

425 . RE

427
428

.sp
.ne 2

429 .na

430
431
432
433
434

\ f BDAPL APl version major:\fR

.ad

.Sp .6

.RS 4n

Maj or Version of uDAPL APl supported.

435 . RE

437
438
439
440
441
442
443
444

.sp
.ne 2

.na
\f BDAPL APl version mnor:\fR

.ad

.sp .6

. RS 4n

M nor Version of uDAPL APl supported.

445 | RE

447
448

.sp
.ne 2

449 . na

450
451
452
453

\f BLMR nenory types supported:\fR
.ad

.sp .6

. RS 4n
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454
455
456
457
458
459

461
462

Menory types that LMR Create supports for menory registration. This value is a
uni on of LMR Menory Types \fBDAT_MEM TYPE_VI RTUAL\fR, \fBDAT_MEM TYPE_LMR f R,
and \ f BDAT_MEM TYPE_SHARED VI RTUAL\fR that the Provider supports. Al Providers
must support the followi ng Menory Types: \fBDAT_MEM TYPE VI RTUAL\ f R,

\fBDAT MEM TYPE_LMR\ f R and \fBDAT_MEM TYPE_SHARED VI RTUAL\f R

.sp
.ne 2

463 . na

464
465
466
467
468
469

470 . RS

471
472

473 .

474
475
476
477
478
479
480
481
482
483

\ f Bl OV ownership:\fR

.ad

.sp .6

. RS 4n

An enuneration fla g that specifies the ownership of the local buffer
description (1OV list) after post DTO returns. The three values are as follows:
+4

. TP

.iet \(bu

el o

\ f BDAT_I OV_CONSUMER\ f R i ndi cates that the Consumer has the ownership of the
| ocal buffer description after a post returns.

. RE

.RS +4

. TP

.iet \(bu

.el o

\ f BDAT_I OV_PROVI DER_NOMOD\ f R i ndi cates that the Provider still has ownership of
the local buffer description of the DTO when the post DTO returns, but the
Provi der does not nodify the buffer description.

484 . RE

485
486
487
488
489
490
491

.RS +4

TP

.iet \(bu

.el o

\ f BDAT_I| OV_PROVI DER_ MOD\fR i ndi cates that the Provider still has ownership of
the local buffer description of the DTO when the post DTO returns and can
nodi fy the buffer description.

492 . RE

493
494
495

In any case, the Consuner obtains ownership of the | ocal buffer description
after the DTO transfer is conpleted and the Consuner is notified through a DTO
conpl etion event.

496 . RE

498
499

.sp
.ne 2

500 . na

501

\ f BQOS supported:\fR

502 . ad

503
504
505

.sp .6
. RS 4n
The union of the connection QOS supported by the Provider.

506 . RE

508
509

.sp
.ne 2

510 .na

511
512
513
514
515
516
517
518
519

\fg:COerI etion flags supported:\fR

. al

.sp .6

. RS 4n

The foll owing values for the conpletion flag \fBDAT_COVWPLETI ON FLAGS\fR are
supported by the Provider: \fBDAT_COVPLETI ON_SUPPRESS FLAG f R,

\ f BDAT_COMPLETI ON_UNSI GNALLED FLAG f R,

\ f BDAT_COMPLETI ON_SOLI CI TED WAI T_FLAG f R, and

\ f BDAT_COVPLETI ON_BARRI ER_FENCE_FLAG f R.
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520

522
523
524
525
526
527
528
529
530

. RE

.sp
.ne 2

.na
\fBThread safety:\fR

.ad

.Sp .6

.RS 4n

Provider Library thread safe or not. The Provider Library is not required to be
thread safe.

531 .RE

533
534

535 .

536
537
538
539
540
541
542

544
545
546
547
548
549
550
551
552
553

555
556

557 .

558
559
560
561
562
563
564
565
566

.sp
.ne 2

na
\fBMax private data size:\fR
.ad

.sp .6

. RS 4n

Maxi mum si ze of private data the Provider supports. This value is at |east 64
byt es.

. RE

.sp
.ne 2

.na
\f BMul ti pat hi ng support:\fR
.ad

.sp .6

. RS 4n

Capability of the Provider to support Miltipathing for connection
establ i shnent .

.RE

.sp
.ne 2

na
\fBEP creator for PSP:\fR

.ad

.sp .6

.RS 4n

I ndi cator for who can create an Endpoint for a Connection Request. For the
Consurer it is \fBDAT_PSP_CREATES EP_NEVER fR For the Provider it is

\ f BDAT_PSP_CREATES_EP_ALWAYS\fR For both it is

\ f BDAT_PSP_CREATES EP | FASKED\fR. This attribute is used for Public Service
Poi nt creation.

567 . RE

569
570
571
572
573
574
575
576

.sp
.ne 2

.na
\fBPZ support:\fR
.ad

.sp .6

.RS 4n
I ndi cator of what kind of protection the Provider’s PZ provides.

577 .RE

579
580

581 .

582
583
584
585

.sp
.ne 2

na
\fBOptimal Buffer Alignment:\fR
ad

'sp .6
RS 4n
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586
587
588
591
592
589

591
592

593 .

594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609

611
612
613
614
615
616
617
618

Local and renpte DTO buffer alignnent for optinal performance on the Platform
The \ f BDAT_OPTI MAL_ALI GNVENT\ f R nmust be divisible by this attribute value. The
maxi mum al | owed val ue is \fBDAT_OPTI MAL_ALI GNMENT\ f R, or 256.

The \ f BDAT_OPTI MAL_ALI GWNEMMN f R nust be divisible by this attribute value. The
mexi mum al | oned val ue is \fBDAT_OPTI MAL_ALI GWEMN f R, or 256.

. RE

.sp
.ne 2

na
\ f BEVD stream nergi ng support:\fR

.ad

.sp .6

.RS 4n

A 2D binary matrix where each row and col umm represent an event streamtype.
Each binary entry is 1 if the event streans of its row and colum can be fed to
the same EVD, and 0 ot herwi se.

.sp

More than two different event streamtypes can feed the sane EVD if for each
pair of the event streamtypes the entry is 1.

.sp
The Provider should support nerging of all event streamtypes.

.sp
The Consuner should check this attribute before requesting an EVD that nerges
nul tiple event streamtypes.

. RE

.sSp

.ne 2

.na

\ f BNum provider attributes:\fR
.ad

.Sp .6
.RS 4
Nunber of Provider-specific attributes.

619 . RE

621
622
623
624
625
626
627
628
629
630
631
632

634
639
635
636
637
638
639
640

.sp
.ne 2

.na
\fBProvi der-specific attributes:\fR
.ad

.sp .6

. RS 4n

Array of Provider-specific attributes. Each entry has the format of

\ f BDAT_NAMED ATTR fR, which is a structure with two elenents. The first el enent
is the name of the attribute. The second elenent is the value of the attribute
as a string.

. RE

. SH RETURN VALUES

.sp
.ne 2

.na
\ f B\ f BDAT_SUCCESS\f R\ f R

.ad

. RS 25n

The operation was successful .

641 . RE

643
644
645
646
647
648

.sp
.ne 2

.na
\ f B\ f BDAT_I NVALI D_PARAMETER\ f R f R
.ad

. RS 25n
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649 Invalid paraneter
650 . RE

652 .sp

653 .ne 2

654 . na

655 \ f B\ f BDAT_I NVALI D_HANDLE\ f R\ f R

656 . ad

657 . RS 25n

658 Invalid DAT handle; ia_handle is invalid
659 . RE

661 . SH ATTRI BUTES

667 .sp

662 . LP

663 See \fBattributes\fR(5) for descriptions of the follow ng attributes
664 .sp

666 .sp
667 . TS

668 box

669 c | c

670 | | |

671 ATTRI BUTE TYPE ATTRI BUTE VALUE

672 _

673 Interface Stability Standard: uDAPL, 1.1, 1.2
674

675 MI-Level Saf e

676 . TE

678 . SH SEE ALSO
685 .sp
679 .LP
680 \fBIibdat\fR(3LIB), \fBattributes\fR(5)

11
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"\ te

.\" Copyright (c) 2004, Sun Mcrosystens, Inc. Al Rights Reserved.

.\" The contents of this file are subject to the terns of the Common Devel opnent
.\" You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE or http:
.\" Wen distributing Covered Code, include this CDDL HEADER in each file and in
. TH GETPROQJENT 3PRQJECT "Apr 5, 2004"

. SH NAME

getproj ent, getprojbyname, getprojbyid, getdefaultproj,
getproji dbynama setprojent, endprojent, fgetprojent \-
oper ati ons

. SH SYNCPSI S

.LP

. nf

cc [ \fIflag\fR .. ]
#i ncl ude <project.h>

inproj,

proj ect database entry

\fifile\fR .. \(mlproject [ \fllibrary\fR .. ]

\fBstruct project *\fR\fBgetprojent\fR(\fBstruct
\fBsize_t\fR \flbufsize\fR);

project *\fRflproj\fR \fBvoid

fi

. LP

. nf

\fBstruct project *\fR\fBgetprojbynane\fR(\fBconst char *\fR flnane\fR
\fBstruct project *\fRflproj\fR \fBvoid *\fR flbuffer\fR \fBsize t\fR\f

fi

.LP

. nf

\fBstruct project *\fR\ fBgetprojbyid\fR(\fBprojid_ t\fR\flprojid\fR
\fBstruct project *\fRflproj\fR \fBvoid *\fRflbuffer\fR \fBsize_t\fR\f

i

.LP

. nf

\fBstruct project *\fR\ fBgetdefaultproj\fR(\fBconst char *\fR\ flusernane\fR,
\fBstruct project *\fRflproj\fR \fBvoid *\fRflbuffer\fR, \fBsize t\fR\f

Cfi

.LP

nf

\fBlnt\fR\fBlnprOj fR(\fBconst char *\fR flusernane\fR, \fBconst char *\fRflpr
\fBvoid *\fR flbuffer\fR \fBsize_t\fR \flbufsize\fR);

i

.LP

. nf

\fBprojid_t\fR \fBgetprojidbynane\fR(\fBconst char *\fR\ flname\fR);
i

.LP

. nf
\fBvoid\fR \fBset projent\fR(\fBvoi d\fR);
fi

.LP

. nf
\ fBvoi d\f R \ f Bendproj ent\f R(\ fBvoi d\fR);
fi

.LP
. nf

62
63
64
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\fBstruct project *\fR fBfgetprojent\fR(\fBFILE *\fRfIf\fR \fBstruct project
\fBvoid *\fR flbuffer\fR \fBsize_t\fR \flbufsize\fR);
i
. SH DESCRI PTI ON
.sp
.LP
These functions are used to obtain entries describing user projects. Entries

can conme fromany of the sources for a project specified in the
\fB/etc/nsswitch.conf\fR file (see \fBnsswtch.conf\fR(4)).
sp

The \fBsetprojent()\fR \fBgetprojent()\fR and \fBendprojent()\fR functions
are used to enunerate project entries fromthe database.
- SPp

LP
The \fBsetprojent()\fR function effectively rew nds the project database to
al |l ow repeated searches. It sets (or resets) the enumeration to the begi nning

of the set of project entries. This function should be called before the first
call to \fBgetprojent()\fR

.sp

.LP

The \fBgetprojent()\fR function returns a pointer to a structure containing the
broken-out fields of an entry in the project database. Wien first call ed,
\fBgetprojent()\fR returns a pointer to a project structure containing the
first project structure in the project database. Successive calls can be used
to read the entire database.

.sp

.LP
The \fBendprojent()\fR function closes the project database and deal | ocates
resources when processing is conplete. It is pernissible, though possibly |ess
efficient, for the process to call nore project functions after calling
\fBendprOJ ent()\fR

sp

LP

The \ f Bget proj byname()\fR function searches the project database for an entry
with the project nane specified by the character string \flname\fR

- Sp

LP

The \ f Bget proj byi d()\fR function searches the project database for an entry
with the (nuneric) project \fBID\IfR specified by \flprojid\fR

- Sp

.LP

The \fBgetdefauItproj()\fR function first looks up the project key word in the
\fBuser_attr\fR database used to define user attributes in restricted Solaris
environments. |f the database is available and the keyword is present, the
function | ooks up the named project, returning \fINULL\fR if it cannot be found

or if the user is not a nenber of the naned project. |If absent, the function
| ooks for a match in the project database for the special project
\fBuser\fR \flusername\fR If no match is found, or if the user is excluded

fromproject \fBuser\fR \flusername\fR, the function | ooks at the default group
entry of the \fBpasswd\fR database for the user, and |ooks for a match in the
proj ect database for the special name \fBgroup\fR \flgroupnane\fR, where
\flgroupnane\fR is the default group associated with the password entry
corresponding to the given \flusername\fR If no match is found, or if the user
is excluded from project \fBgroup\fR \fIgroupname\fR the function returns
\fINULL\fR A special project entry called 'default’ can be |ooked up and used
as a last resort, unless the user is excluded fromproject 'default’. On

successf ul Iookup, this function returns a pointer to the valid \fBproject\fR
structure. By convention, the user nust have a default project defined on a
systemto be able to log on to that system

.sp

.LP

The \fBi nproj ()\fR function checks if the user specified by \flusernane\fR is
able to use the project specified by \prrOJ nane\fR This function returns 1 if
the user belongs to the list of project’s users, if there is a project’s group

2

*
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127 that contains the specified user, if project is a user’s default project, or if
128 project’s user or group list contains "*" wildcard. In all other cases it

129 returns 0.

130 .sp

131 . LP

132 The \fBget projidbyname()\fR function searches the project database for an entry
133 with the project name specified by the character string name. This function
134 returns the project IDIf the requested entry is found; otherwise it returns
135 \(mi 1.

136 .sp

137 .LP

138 The \fBfgetprojent()\fR function, unlike the other functions described above,
139 does not use \fBnsswitch.conf\fR, it reads and parses the next line fromthe
140 stream \fIf\fR which is assumed to have the format of the \fBproject\fR(4)
141 file. This function returns the sane values as \fBgetprojent()\fR

142 .sp

143 . LP

144 The \fBgetprojent()\fR \fBgetprojbyname()\fR \fBgetprojbyid()\fR

145 \fBgetdefaul tproj ()\fR, and \fBinproj()\fR functions are reentrant interfaces
146 for operations wth the \fBproject\fR database. These functions use buffers
147 supplied by the caller to store returned results and are safe for use in both
148 singl e-threaded and nul tithreaded applications.

149 .sp

150 . LP

151 Reentrant interfaces require the additional argunents \flproj\fR \flbuffer\fR
152 and \flbufsize\fR The \flproj\fR argunment nust be a pointer to a \fBstruct
153 project\fR structure allocated by the caller. On successful conpletion, the
154 function returns the project entry in this structure. Storage referenced by the
155 \fBproject\fR structure is allocated fromthe nmenory provided with the

156 \flbuffer\fR argunent, which is \flbufsize\fR bytes in size. The content of
157 the menory buffer could be lost in cases when these functions return errors.
158 .sp

159 .LP

160 For enuneration in multithreaded applications, the position within the

161 enuneration is a process-w de property shared by all threads. The

162 \fBsetprojent()\fR function can be used in a nultithreaded application but

163 resets the enuneration position for all threads. If nultiple threads interleave
164 calls to \fBgetprojent()\fR the threads will enunerate disjoint subsets of the
165 project database. The \fBinproj ()\fR \fBgetprojbynane()\fR

166 \fBgetprojbyi d()\fR and \fBgetdefaul tproj()\fR functions |eave the enuneration
167 position in an indeterm nate state.

168 . SH RETURN VALUES

170 .sp

169 .LP

170 Project entries are represented by the \fBstruct project\fR structure defined
171 in <\fBproject.h\fR>.

172 .sp

173 .in +2

174 . nf

175 struct project {

176 char *pj _name; /* nane of the project */

177 projid_t pj “projid; /* nunerical project id */

178 char *pj _comment; /* project coment */

179 char **pj _users; /* vector of pointers to

180 proj ect user nanes */

181 char **pj_groups; [/* vector of pointers to

182 proj ect group nanes */

183 char *pj_attr; /* project attributes */

184 };

185 . fi

186 .in -2

188 .sp

189 .LP

190 The \fBget proj bynanme()\fR and \fBgetprojbyid()\fR functions each return a

191 pointer to a \fBstruct project\fR if they successfully |locate the requested

3
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192
193
194
195
196
197
198
199
200
202
201
202
203
204
205
206
207
208
209
210
211
214
212
213
214

entry; otherw se they return \fINULL\fR

.sp

LP

The \fBgetprojent()\fR function returns a pointer to a \fBstruct project\fRif

it successfully enunerates an entry; otherwise it returns \fINULL\fR
indicating the end of the enuneration.

.sp

LP

The \ f Bget proj i dbyname()\fR function returns the project IDif the requested
The \fBget proj i dbynane()\fR function returns the project IDif the requsted
entry is found; otherwise it returns \(m 1 and sets errno to indicate the
error.

.sp

.LP

Wien the pointer returned by the reentrant functions \fBgetprojbynanme()\fR

\ fBget proj byid()\fR, and \fBgetprojent()\fRis non-null, it is always equal to
the \flproj\fR pointer that was supplied by the caller.

.sp

.LP

Upon failure, \fBNULL\fR is returned and errno is set to indicate the error.

. SH ERRORS

.sp

.LP

The \fBgetprojent()\fR \fBgetprojbyna \ f Bget proj b

d()\fR
and

etprojent ()\fR

() fR
\fBinproj ()\fR f
f:

\
\f Bget proj i dbyname()\ f }fB

215 \fBgetdefaul tproj ()\fR functions w |l fal
216 .sp

217 .ne 2

218 .na

219 \fB\f BEINTRIf R fR

220 . ad

221 . RS 10n

222 A signal was caught during the operation
223 .RE

225 .sp

226 .ne 2

227 .na

228 \fB\fBEIOfRfR

229 . ad

230 . RS 10n

231 An I/ O error has occurred

232 .RE

234 .sp

235 .ne 2

236 .na

237 \fB\fBEMFILE\fR fR

238 . ad

239 . RS 10n

240 There are \fBOPEN_MAX\fR file descriptors currently open in the calling
241 process

242 . RE

244 . sp

245 .ne 2

246 .na

247 \fB\f BENFILE\fR fR

248 . ad

249 . RS 10n

250 The maxi mum al | owabl e nunber of files is currently open in the system
251 . RE

253 .sp

254 .ne 2

255 . na
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256
257
258
259
260
261

263
264
265
266
267
270
268
269
270
271
272
276
273
274
275
276
277
278
279
280
281
282
287
283
284
285

287
288
289
290
291
292
293
294
295
296
297

299
305
300
301
302
303

\f B\ f BERANGE\ f R f R

.ad

. RS 10n

I nsufficient storage was supplied by \flbuffer\fR and \flbufsize\fR to contain
the data to be referenced by the resulting \fBproject\fR structure.

. RE

.sp
.LP

These functions can also fail if the name service switch does not specify valid
\fBproject\fR(4) nane service sources. In the case of an inconpletely
configured nanme service switch configuration, \fBgetprojbyid()\fR and ot her
configurated nane service swtch configuration, \fBgetprojbyid()\fR and ot her
functions can return error values other than those documented above. These
condi tions usually occur when the \fBnsswitch.conf\fR file indicates that one
or nore nanme services is providing entries for the project database when that
name service does not actually make a project table avail able.

. SH USAGE

.sp

. LP

When conpiling multithreaded applications, see \fBIntro\fR(3), Notes On

Ml tithreaded Applications.

.sp

. LP

Use of the enuneration interface \fBgetprojent()\fR is discouraged. Enuneration
is supported for the project file, NI'S, and LDAP but in general is not
efficient. The semantics of enuneration are discussed further in

\fBnsswi t ch. conf\fR(4).

. 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 Evol vi ng
M- Level See Descri ption.
. TE

. SH SEE ALSO

.sp

. LP

\fBIntro\fR(3), \fBlibproject\fR(3LIB), \fBproject_wal k\fR(3PRQJECT),
\fBsysconf\fR(3C), \fBnsswitch.conf\fR(4), \fBproject\fR(4),
\fBattributes\fR(5)
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1'\" te
2 .\" Copyright (c) 1998, Sun Mcrosystens, Inc. Al Rights Reserved
3 .\" The contents of this file are subject to the terms of the Cormon Devel opnent
4 .\" You can obtain a copy of the license at usr/src/ OPENSOCLARI S. LI CENSE or http:
5 .\" Wen distributing Covered Code, include this CDDL HEADER in each file and In
6 . TH MEDI A_GETI D 3VOLMGT " Mar 8, 2007"

7

8

9

SH NAMVE
nedi a _getid \- return the id of a piece of nedia
. SH SYNOPSI S

10 . LP

g
g
14 #incl ude <vol ngt. h>

18 \fBul ongl ong_t\fR \fBredi a_getid\f R(\fBchar *\fR\ flvol _path\fR);
Cfi

21 . SH DESCRI PTI ON

22 .sp

22 .LP

23 This function is obsol ete. The managenent of renovable nedia by the Vol une

24 Managenent feature, including \fBvold\fR has been replaced by software that
25 supports the Hardware Abstraction Layer (HAL). Programmatic support for HAL is
26 through the HAL APIs, which are documented on the HAL web site. See

27 \fBhal\fR(5). The return value of this function is undefined.

28 .sp

29 . LP

30 \fBnedia_getid()\fRreturns the \flid\fR of a piece of nedia. Volume nmanagenent
31 nust be running. See \fBvol ngt_runni ng\fR(3VOLMGT) .

32 . SH PARAMETERS

34 .sp

33 ne 2

35 \fB\fIvoI _path\fRfR
ad

37 RS 12n
38 Path to the bl ock or character speci al device.
. RE

41 . SH RETURN VALUES

44 . sp

42 . LP

43 The return fromthis function is undefined.

44 . SH EXAMPLES

45 | LP

46 \fBExanple 1 \fRUsing \fBnmedia_getid()\fR

47 .sp

48 . LP

49 The follow ng exanple first checks if volume managenment is running, then checks
50 the vol une managenent nane space for \flpath\fR and then returns the \flid\fR
51 for the piece of nedia.

53 .sp

54 .in +2

55 . nf

56 char *path;

new usr/ src/ man/ man3vol ngt/ nedi a_geti d. 3vol ngt
58

60 if (volngt_running()) {

61 if (vol mgt _ownspat h(path)) {

62 (void) printf("id of % is %Id\en",
63 path, media_getid(path));

69 .sp

70 . LP

71 1f a program usi ng \fBredi a_getid()\fR does not check whether or not volune
72 managenent is running, then any \fBNULL\fR return value will be anbi guous, as
73 it could mean that either volume nmanagement does not have \flpath\fRin its
74 name space, or volume management is not running.

76 . SH ATTRI BUTES

80 .sp

77 . LP

78 See \fBattributes\fR(5) for descriptions of the followi ng attributes:
79 .sp

81 .sp
TS

83 box;

84 c | c

851 | I .

86 ATTRIBUTE TYPE ATTRI BUTE VALUE

88 M- Level Saf e
90 Tnterface Stability bsol et e

93 . SH SEE ALSO

98 .sp

94 . LP

95 \ f Bvol ngt _ownspat h\ f R(C3VOLMGT), \fBvol ngt _r unni ng\ f R( 3VOLMGT) ,
96 \fBattributes\fR(5), \fBhal\fR(5)
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1'\" te

2 .\" Copyright (c) 1998, Sun Mcrosystens, Inc. Al Rights Reserved

3 .\" The contents of this file are subject to the terms of the Cormon Devel opnent
4 .\" You can obtain a copy of the license at usr/src/ OPENSOCLARI S. LI CENSE or http:
5 .\" Wen distributing Covered Code, include this CDDL HEADER in each file and In
6 . TH VOLMGT_OMNSPATH 3VOLMGT "Mar 8, 2007"

7 . SH NAME

8 vol ngt _ownspath \- check vol ume managenent nane space for path

9 . SH SYNOPSI S

10 . LP

11

. nf
12 \fBcc\fR [flag]\ &\
12 \fBcc\fR [flag]\ &\
13 #incl ude <vol ngt. h>

15 \fBint\f R \ f Bvol ngt _ownspat h\f R(\ f Bchar *\fR flpath\fR);
i

[\
[\

18 . SH PARAMETERS
19 .sp
19 .ne 2

.na
21 \fB\flpath\fRfR
d

. al

23 .RS 8n

24 A string containing the path.
.RE

27 . SH DESCRI PTI ON
29 .sp
28 . LP
29 This function is obsol ete. The managenent of renovable nmedia by the Vol une
30 Managenent feature, including \fBvold\fR has been replaced by software that
31 supports the Hardware Abstraction Layer (HAL). Programmatic support for HAL is
32 through the HAL APl's, which are docunented on the HAL web site. See
33 \fBhal\fR(5). The return value of this function is undefined.
34 .sp
35 .LP
36 The \fBvol ngt _ownspat h()\fR function checks to see if a given \flpath\fRis
37 contained in the volune managenment name space. This is achieved by conparing
38 the beginning of the supplied path name with the output from
39 \fBvol ngt _r oot \ f R( 3VOLMGT)
40 . SH RETURN VALUES
.sp
41 | LP
42 The return fromthis function is undefined.
43 . SH EXAMPLES
44 | LP
45 \fBExanple 1 \fRUsing \fBvol ngt _ownspath()\fR
46 .sp
47 . LP
48 The foll owi ng exanple first checks if volume managenent is running, then checks
49 the vol une managenent name space for \flpath\fR and then returns the \flid\fR
50 for the piece of nedia.

52 .sp

53 .in +2

54 . nf

55 char *path;

57 \ & ..

new usr/ src/ man/ man3vol ngt/ vol ngt _ownspat h. 3vol ngt

59 if (volnmgt_running()) {

60 if (vol ngt _ownspath(path)) {

61 (void) printf("id of % is %Ild\en",
62 path, nedia_getid(path));

b
65 . fi
66 .in -2

68 . SH ATTRI BUTES

72 .sp

69 .LP

70 See \fBattributes\fR(5) for descriptions of the followi ng attributes:
71 .sp

.sp
74 . TS

75 box;

76 c | c

700 1.

78 ATTRIBUTE TYPE ATTRI BUTE VALUE

80 M- Level Saf e
82 Tnterface Stability bsol et e

85 . SH SEE ALSO

90 .sp

86 .LP

87 \fBvol ngt _root\fR(3VOLMGT), \fBvol mgt_runni ng\f R(3VOLMGT), \fBattributes\fR(5),
88 \fBhal \fR(5)
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"\ te

.\" Copyright (C 2006, 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:
.\" When distributing Covered Code, include this CDDL HEADER in each file and in
. TH NI SLDAPMAPPI NG 4 "Feb 25, 2017"

. SH NAME

NI SLDAPn”appl ng \- mapping file used by the NIS server conponents

. SH SYNOPSI

LP

" nf
\ f B/ var/yp/ Nl SLDAPmappi ng\ f R
fi

. SH DESCRI PTI ON

.LP

The \ f BNI SLDAPmappi ng\fR file specifies the mapping between NIS nap entries and
equi valent Directory Infornation Tree (DI T) entries.

.sp

.LP

The presence of \fB/var/yp/ Nl SLDAPmappi ng\fR on a NI'S master server causes that
server to obtain NIS data from LDAP. See \fBypserv\fR(4). If

\f B/ var/yp/ Nl SLDAPmappi ng\fR i s present but the connection configuration file
that is defined in \fB/etc/default/ypserv\fR cannot be found, a warning is

| ogged. See \fBypserv\fR(1M.

.sp

.LP

NI'S sl ave servers always obtain their data froma NS master server,
not that server is getting data from LDAP, and ignore the

\ f B/ var/yp/ Nl SLDAPmappi ng\fR file.

.sp

.LP

A sinple \fBN SLDAPmeppi ng\fR file is created using \fBinityp2l\fR(1M. You can
custom ze your \fBN SLDAPnapping\fR file as you require.
.sp

.LP

Each attribute defined bel ow can be specified

i n\fB/var/yp/ Nl SLDAPmappi ngLDAP\fR or as an LDAP attri bute.

whet her or

If both are

specified, then the attribute in \fB/var/yp/ N SLDAPmappi ng\fR (incl uding enpty
val ues) takes precedence.

.sp

.LP

A continuation is indicated by a "\e' (backslash) in the |last position,
imediately before the newline of a line. Characters are escaped, that is,
exenpted from special interpretation, when preceded by a backslash character.
.sp

.LP

The ' # (hash) character starts a corment. Wite space is either ASCI| space or
a horizontal tab. In general, lines consist of optional white space, an
attribute name, at |east one white space character, and an attribute val ue.

. SH EXTENDED DESCRI PTI ON

.SS "File Syntax"
.LP

Repeated fi el ds,
synt ax:

.sp

.ne 2

.na

\fBOne or nore entries\fR
.ad

. RS 24n

with separator characters, are described by the follow ng

new usr/ src/ man/ man4/ NI SLDAPnappi ng. 4

entry:entry:entry

-Sp

Cin 2

. nf
entry[":" ]
in-2

. RE

.sp

.ne 2

. na

\fBZero or nore entries\fR
.ad

. RS 24n

.sp

in 42

. nf
[entry":"...]
i

in -2

. RE

.SS "Attributes”

.LP

Attributes generally apply to one nore nore NIS maps. Map names can be
specified either on their own,that is in \fBpasswd. bynane\fR, in which case
they apply to all domains, or for individual NS donmins, for exanple, in

\ f Bpasswd. bynane, exanpl e. sun. uk\fR. Where a map is nentioned in nore than one

attribute, both versions are applied. If any parts of the attributes are in
conflict, the donmin specific version takes precedence over the non-donain
speci fic version.

.sp

.LP

Each donmin specific attributes nust appear in \fBN SLDAPmappi ng\f R before any

rel ated non-donmin specific attribute. If non-domain specific attributes appear
first, behavior may be unpredictable. Errors are | ogged when non-donain
specific attributes are found first.

.sp

.LP

You can associate a group of map nanes with a \fBdatabaseld\fR In effect, a
macro i s expanded to the group of names. Use this nechani smwhere the sanme
group of names is used in nany attributes or where domain specific map names
are used. Then, you can nmeke any changes to the domain name in one place.

.sp

.LP

Unl ess otherw se noted, all elenments of the syntaxes bel ow may be surrounded by
white space. Separator characters and white space nust be escaped if they are
part of syntactic el enents.

.sp

.LP

The following attributes are recognized.

.sp

.ne 2

.na
\ f B\ f Bni sLDAPdonai nCont ext\f R f R
.ad

RS 4n
The context to use for a NI'S domain.
.sp
The syntax for \fBni sLDAPdomai nContext\fR is:

.sp
Lin 42
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128
129
130
131

133
134
135
136
137
138
139

141
142

. nf

NI SDomai nNanme ":" cont ext
Cfi

.in -2

The following is an exanple of the \fBni sLDAPdomai nContext\fR attri bute:
.sp

Lin +2

. nf

domai n. one : dc=site, dc=conpany, dc=com

i

.in -2

The mapping file should define the context for each donain before any other
attribute makes use of the \fBN SDonai nNane\fR specified for that domain.

143 . RE

145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161

162 .

163

165
166

.sp
.ne 2

.na
\ f B\ f Bni sLDAPyppasswddDonai ns\f R\ f R
.ad

.sp .6

. RS 4n

Li sts the domai ns for which password changes shoul d be made. NI S password
change requests do not specify the domains in which any given password shoul d
be changed. In traditional NIS this information is effectively hard coded in
the NI'S makefile.

.sp
The syntax for the \fBni sLDAPyppasswddDomai ns\fR attribute is:
.sp

in 42

. nf

domai nnane

fi

.in -2

If there are nultiple domains, use nultiple \fBnisLDAPyppasswddDonai n\fR
entries with one donmi nnane per entry.

167 .RE

169
170
171
172
173
174
175
176
177
178
179
180
181
182

183 .

184

186
187
188
189
190
191
192
193

.sp
.ne 2

.na
\ f B\ f Bni sLDAPdat abasel dMappi ng\f R\ f R
.ad

.sp .6
. RS 4n
Sets up an alias for a group of NIS map nanes. There is no default val ue.

.sp
The syntax for the \fBni sLDAPdat abasel dMappi ng\fR attribute is:
s

Cin 42

. nf

dat abasel d ":
fi

.in -2

" ["["indexlist"]"] mapnanme[" "...]

wher e

.sp

Lin 42

. nf

dat abasel d Label identifying a (subset of a) NI'S
obj ect for mapping purposes.
fieldspec[","...

fieldname "=" fieldval ue

i ndex| i st
fiel dspec
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194
195
196

197 .

198

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

216 .i

217
218
219
220

222
223
224
225
226
227
228
229
230

232
233
234
235
236
237
238
239
240
241
242

243 i
244

245
246

247 .
248 .

250

251 .
252 .

253
254
255
256
257
258
259

fiel dname = The nane of a entry field as defined in
ni sLDAPnaneFi el ds.
fieldval ue = fieldvaluestring | \e" fieldvaluestring \e"
fi
.in -2
\fBindexlist\fRis used for those cases where it is necessary to select a

subset of entries froma NS nap. The subset are those NIS entries that match
the \fBindexlist\fR If there are multiple specifications indexed for a
particular NIS map, they are tried in the order retrieved until one matches.
Note that retrieval order usually is unspecified for nulti-val ued LDAP
attributes. Hence, if using indexed specifications when

\ f Bni sLDAPdat abasel dMappi ng\fR is retrieved from LDAP, make sure that the
subset match is unanbi guous.

.sp
If the \fBfieldvaluestring\fR contains white space or commas, it nust either be
surrounded by doubl e quotes, or the special characters nust be escaped.

W ldcards are allowed in the \fBfieldvaluestring\fR See WIdcards

.sp
To associ ate the \fBpasswd. bynane\fR and \fBpasswd. byui d\f R nmaps with the
\ f Bpasswd dat abasel d\f R

. nf
passwd: passwd. byname passwd. byui d
i

.in -2

The \fBpasswd\fR and \f Bpasswd. adj unct\f R \ f Bdat abasel ds\fR recei ve speci al
handling. In addition to its normal usage, \fBpasswd\fR defines which maps

\ f Byppasswdd\fR is to update when a \fBpasswd\fR is changed. In addition to its
nor mal usage \fBpasswd. adj unct\fR defines which naps \fByppasswdd\fR is to
updat e when an adjunct \fBpasswd\fR i s changed.

.sp

You may not alias a single map nane to a different name, as the results are
unpr edi ct abl e.

. RE

.sp
.ne 2

.na
\fB\fBni sLDAPentryTtI\f R fR

.ad

.sp .6

. RS 4n

Establish TTLs for NIS entries derived from LDAP.

.sp
The syntax for the \fBnisLDAPentryTtI\fR attribute is:

[ "...1m
initial TTLIo ":" initial TTLhi ":" runningTTL

.ha
\fB\fBinitial TTLIo\fRfR

.ad

. RS 16n

The lower Iimt for the initial \fBTTL\fR (in seconds) for data read from LDAP
when the \fBypservifR starts. If the \fBinitial TTLhi\fR also is specified, the
actual \fBinitial TTL\NfR will be randomy selected fromthe interval
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260
261
262

264
265

\fBinitial TTLIo\fR to \fBinitial TTLhi\fR , inclusive.

yields the default value of 1800 seconds.
.RE

Leaving the field enpty

.sp
.ne 2

266 .na

267

\fB\fBinitial TTLhi\fRfR

268 . al

269
270

. RS 16n
The upper limt for the initial TTL. If left enpty, defaults to 5400.

271 . RE

273
274
275
276
277
278
279
280
281

283
284
285
286
287
288
289
290
291

292 .

293
294
295
296
297
298
299
300

.sp
ne 2

\f B\f Brunni ngTTL\fR f R

. ad

RS 16n
The TTL (in seconds) for data retrieved fromLDAP while the ypserv is running.
Leave the field enpty to obtain the default value of 3600 seconds.

. RE

If there is no specification of \fBTTL\fRs for a particular nmap, the default
val ues are used.

.sp
If the \fBinitial TTLIo\fR and \fBinitial TTLhi\fR have the sanme val ue, the
effect will be that all data known to the \fBypservifR at startup tinmes out at
the sane tine. Depending on NI'S data | ookup patterns, this could cause spikes
in ypserv-to-LDAP traffic. In order to avoid that, you can specify different
\fBinitial TTLIo\fR and \fBinitial TTLhi\fR val ues, and obtain a spread in
initial TTLs.

Sp

The following is an exanple of the \fBnisLDAPentryTtI\fR attribute used to
specify that entries in the NIS host maps read from LDAP should be valid for
four hours. Wen \fBypservifR restarts, the di sk database entries are valid for
between two and three hours.

.sp
Lin 42

. nf
hosts. bynane hosts. byaddr: 7200: 10800: 14400

301 . fi

302
304

306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322

in -2
. RE

.sp
.ne 2

.na

\fg\anisLDAPobj ect DNfR fR

. al

.sp .6

. RS 4n

Speci fies the connection between a group of NI'S maps and the LDAP directory.
This attribute also defines the 'order’ of the NIS maps. Wien NI'S maps are bul k
copied to or fromthe DIT, they are processed in the sane order as related

\ f Bni sLDAPobj ect DN\fR attri butes appear in \fB/var/yp/ N SLDAPmappi ng.\fR

Sp
The syntax for the \fBni sLDAPobject DN\NfR attribute is:

|n +2
nf

r’rapNane[" "...] ":" objectDN *( ";" objectDN)

323 . fi

324

.in -2
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326

327 .
328 i

329
330
331
332
333
334
335
336
337
338
339

341
342
343

wher e

sp

in +2

. nf
Obj ect DN readObj ect Spec [":"[witeCbject Spec]]
readObj ect Spec baseAndScope [filterAttrVal List]]

wr it eCbj ect Spec baseAndScope [attrVal List]]

[
%baseDN] ["?" [scope

baseAndScope pe] ]
filterAttrValList "?" [filter | attrValList]]]
scope "base" | "one" "sub"

attrVal Li st attribute "=" val ue

f *("," attribute "=" val ue)
i

.in -2

The \fBbaseDN\fR defaults to the value of the \fBni sLDAPdonai nContext\fR
attribute for the accessed donmain. If the \fBbaseDN\\fR ends in a comma, the
\ f Bni sLDAPdonai nCont ext\fR val ue i s appended.

344 .sp
345 \fBscope\fR defaults to one. \fBscope\fR has no neaning and is ignored in a
346 \fBwriteObjectSpec\fR

347 .sp

348 The \fBfilter\fRis an LDAP search filter and has no default val ue.

349 .s

350
351
352
353
354
355
356
357
358
359

p
The \fBattrValList\fRis a |list of attribute and value pairs. There is no
defaul t val ue.
.sp
As a convenience, if an \fBattrValList\fRis specified in a
\ f Breadnj ectSpec\fR it is converted to a search filter by ANDi ng together the
attributes and the values. For exanple, the attribute and value |ist
- Sp
Lin 42
. nf
obj ect Cl ass=posi xAccount, obj ect O ass=shadowAccount

360 .fi

361

363
364
365
366
367
368
369

370 .i

372

.in -2

is converted to the filter:
.sp
Lin 42

nf
(&(ob] ect O ass=posi xAccount )\ e

(obj ect G ass=shadowAccount))

i
n-2

Map entries are mapped by nmeans of the relevant napping rules in the

373 \ f Bni sLDAPnaneFi el ds\fR and \fBni sLDAPattri but eFronFi el d\fR

374 .sp

375 If a \fBwmitebjectSpec\fRis onmtted, the effect is one of the follow ng:

376 . RS +4

377 . TP

378 .iet \(bu

379 .el o

380 If there is no trailing colon after the \fBreadObjectSpec\fR, then there is no
381 wite at all.

382 . RE

383 . RS +4

384 . TP

385 .iet \(bu

386 .el o

387 If there is a colon after the \fBreadObject Spec\fR, then \fBwiteObjectSpec\fR
388 equal s \fBreadObj ect Spec\fR.

389

390
391

The following is an exanple of a \fBni sLDAPobj ect DN\\fR attribute declaration
that gets the \fBhosts.byaddr\fR map entries fromthe \fBou=Hosts\fR contai ner
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392 under the default search base and wites to the sane pl ace

393 .sp

394 .in +2

395 . nf

396 hosts. byaddr: ou=Host s, ?one?obj ect O ass=i pHost

397 . fi

398 .in -2

400 The following is an exanple of a \fBni sLDAPobject DMfR attribute declaration
401 that obtains \fBpasswd\fR map entries fromthe \fBou=Peopl e\fR contai ners under
402 the default search base, and also from\fBdc=anot her, dc=domai n\f R

403 .sp

404 .in +2

405 . nf

406 passwd: ou=Peopl e, ?0ne?\ e

407 obj ect O ass=shadowAccount, \ e

408 obj ect Cl ass=posi xAccount:;\e

409 ou=Peopl e, dc=anot her, dc=donai n, 2one?\ e

410 obj ect O ass=shadowAccount, \ e

411 obj ect O ass=posi xAccount

412 . fi

413 .in -2

415 . RE

417 .sp

418 .ne 2

419 .na

420 \fB\fBni sLDAPnaneFi el ds\fR fR

421 . ad

422 .sp .6

423 . RS 4n

424 Specifies the content of entries in a NIS map and how they shoul d be broken
425 into naned fields. \fBnisLDAPnaneFields\fR is required because NI S

426 maps do not store information in named fields

427 .sp

428 The syntax for the \fBni sLDAPnaneFi el ds\fR attribute is as foll ows:

429 .sp

430 .in +2

431 . nf

432 "ni sLDAPnaneFi el ds" mapNanme ":" " (" matchspec "," fiel dNames ")"

433 fi el dNane = nameOr ArrayNane[ ", ". . .]

434 naneOr ArrayNane = Name of field or "array’ of repeated fields

435 nat chspec =\e" formatString \e"

436 . fi

437 .in -2

439 \fBformat String\fR may contains a list of \fB¥%\fR and \fB%\fR el enents each
440 of which represents a single nanmed field or a list of repeated fields. A
441 \fB¥%\fR field is interpreted as an | Pv4 address or an | Pv6 address in

442 preferred format. |f an | Pv6 address in non preferred format is found, then it
443 |s converted and a warning is |ogged

444 . sp

445 \Were there are a |list of repeated fields, the entire list is stored as one
446 entry. The fields are broken up into individual entries, based on the interna
447 separator, at a latter stage. Qther characters represent separators which nust
448 be present. Any separator, including whitespace, specified by the

449 \fBformat String\fR, nmay be surrounded by a nunber of whitespace and tab

450 characters. The whitespace and tab characters are ignored

451 .sp

452 Regardl ess of the content of this entry some \fBfiel dNames\fR are reserved
453 .sp

454 .ne 2

455 . na

456 \fB\fBrf_key\fRfR

457 . ad
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458 . RS 18n

459 The DBM key val ue

460 . RE

462 .sp

463 .ne 2

464 . na

465 \fB\fBrf_i pkey\fRfR

466 . ad

467 . RS 18n

468 The DBM key val ue handl ed as an | P address. See the discussion of \fB%\fR
469 fields

470 . RE

472 .sp

473 .ne 2

474 . na

475 \fB\fBrf _comment\fR fR

476 . ad

477 . RS 18n

478 Everything followi ng the first occurrence of a synmbol. \fBrf_coment\fRis
479 defined by \fBni sLDAPcoment Char\fR

480 . RE

482 .sp

483 .ne 2

484 . na

485 \fB\fBrf_domai N\fRfR

486 . a

487 . RS 18n

488 The nane of the domain in which the current NIS operation is being carried out
489 . RE

491 .sp

492 .ne 2

493 . na

494 \fB\fBrf_searchi pkey\fRfR

495 . ad

496 . RS 18n

497 The \fBrf_searchkey\fR val ue handl ed as an | P address. See the discussion of
498 \fB%\fR fields above

499 . RE

501 .sp

502 .ne 2

503 .na

504 \fB\fBrf_searchkey\fRfR

505 . ad

506 . RS 18n

507 See the description under \fBnisLDAPattri buteFronfiel d\fR bel ow.
508 . RE

510 For exanple, the \fBrpc. bynunber\fR nap has the format

511 .sp

512 .in +2

513 . nf

514 name nunber alias[" "...]

515 . fi

516 .in -2

518 The NIS to LDAP systemis instructed to break it into a name, a nunber, and an
519 array of alias field by the following entry in the napping file
520 .sp

521 .in +2

522 . nf

523 ni sLDAPnaneFi el ds rpc. bynunber : \e
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524
525

526 .i

528

530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551

552 . f

553

555
556
557

558 . i

559
560
561
562
563

564 .i

566
567
568
569

"0 Y% %", nane, nunber, al i ases)
fi

n-2
.RE

.Sp
.ne 2

.na
\ f B\ f Bni sLDAPsplitFields\fRfR

.ad

.sp .6

.RS 4n

Defines how a field, or list of fields, naned by \fBni sLDAPhaneFi el ds\fR is
split into subfields. The original field is conpared with each line of this
attribute until one matches. Wien a natch is found named subfields are
generated. In latter operations subfield nanes can be used in the sane way as
other field nanes.

Sp
The syntax for the \fBnisLDAPsplitFields\fR attribute is as foll ows:

sp

Sin 42

. nf

"ni sSLDAPspl i t Fi eI ds"
split Spec "
fiel dName
subFi el dNanes
mat chspec
i
.in -2

fieldNanme ":" splitSpec[" .

mat chspec "," subFi el dNames ")"
Narme of a fiel d from ni sLDAPnaneFi el ds
subFi el dnane[ "
\e" forrratStnng Ve

The netgroup \fBnenberTriples\fR can have format \fB(host, user,
\ f Bgroupnane\fR The fornmat is specified by the attribute’

domai n)\fR or

n|sLDAPspI|tF| eld menmberTriple: \e
("(%,%,%)", host, user, domain) , \e
("9", group)

i

n-2

Later operations can then use field names \fBhost\fR, \fBuser\fR \fBdomain\fR,

\fBgroup\fR or \fBnenberTriple\fR Because |lines are processed in order, if
\fBhost\fR, \fBuser\fR and \fBdomai n\fR are found, \fBgroup\fR will not be
gener at ed.

570 .s

571
572
573
574
575
575
576

p
Several maps and dat abaselds nay contain fi
same way. As a consequence, the nanes of fi
across all maps and dat abasel ds.
.sp
Only one level of splitting is supported. That is, a subfield cannot be split
Only one level of spliting is supported. That is, a subfield cannot be split
into further subfields.

elds that are to be split in the
elds to be split nust be unique

577 .RE

579
580

.sp
.ne 2

581 .na

582

\ f B\ f Bni sSLDAPr epeat edFi el dSeparators\fR fR
d

583 . al

584
585
586
586
587

.sp .6

.RS 4n

Wiere there is a list of repeated, splittable fields,

Wiere there is a list of repeated, splitable fields,

\ f Bni sLDAPr epeat edFi el dSepar at or s\ f R speci fi es which characters separate
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588
588

instances of the splittable field.
instances of the splitable field.

589 .s

590
591

592 .
593 .i
594 .

595
596
597

598 .

600
600
601
602

603 .
604 .i

605
606
607
608

610

612
613
614
615
616
617
618
619
620
621

p
The syntax for the \fBni sLDAPrepeat edFi el dSeparators\fR attribute is as
fol | ows:

"ni sLDAPr epeat edFi el dSeparators” fiel dName \e"sepChar[...]\e
sepChar = A separator character.

i

in-2

The default value is space or tab. |If repeated splittable fields are adjacent,
The default value is space or tab. If repeated splitable fields are adjacent,
that is, there is no separating character, then the follow ng should be

speci fi ed:

ni sLDAPr epeat edFi el dSeparators netldEntry:
i

.in -2

.RE

.sp
.ne 2

.na
\ f B\ f Bni sLDAPconment Char\f R f R

.ad

.sp .6

. RS 4n

Speci fi es which character represents the start of the special coment field in
a given NNS map. If this attribute is not present then the default comrent
character \fB#\fR is used.

622 .s

623
624
625
626
627
628
629

631
632
633
634
635
636

637 .

638
640

642
643

p
To specify that a map uses a asterix to mark the start of coments.
.sp
Lin 42
. nf
ni sLDAPconmment Char mapnane : ' *’
fi
.in -2

If a map cannot contain comments,
speci fi ed.

.sp

Lin +2

. nf

ni sLDAPconmment Char mapnane :

fi

.in -2

then the follow ng attribute should be

.RE

.sp
.ne 2

644 . na

645

\ f B\ f Bni sSLDAPmapFl ags\fR f R
d

646 . al

647
648
649
650
651

.sp .6

.RS 4n

Indicates if \fBYP_INTERDOVAI N\fR or \fBYP_SECURE\fR entries should be created
in a map. Using \fBni sLDAPmapFl ags\fR i s equi val ent to running

\ f Brakedbm fR(1M with the \fB-b\fR or the \fB-s\fR option. Wen a map is
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652
653
654
655
656
657

created fromthe contents of the DIT, the napping file attribute is the only
source for the \fBYP_I NTERDOVAI N\ fR or \fBYP_SECURE\fR entri es.

.sp
The syntax for the \fBni sLDAPmapFl ags\fR attribute is as foll ows:
s

- Sp
Lin 42

658 . nf

659
660
661

663

?| sLDAPnepFl ags" mapname ":" ["b"]["s"]
i
in -2

By default neither entry is created.

664 . RE

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

678 .i
679 .

680

681 . f
682 .i

684
685
686
687
688

689 .
690 .i

691
692
693
694

696
697

.sp
.ne 2

.na
\fB\fBni sLDAPfi el dFromAttri bute\fRfR

.ad

.sp .6

.RS 4n

Specifies howa NS entries field values are derived fromLDAP attribute
val ues.

.sp
The syntax for the \fBni sLDAPfiel dFromAttribute\fR attribute is as follows:

fieldattrspec *("," fieldattrspec)

The format of \fBfieldattrspec\fR is shown below at Field and Attribute
Conver si on Synt ax.

.sp
To map by direct copy and assignment the value of the \fBi pHost Nunber\fR
attribute to the \fBaddr\fR naned field, for exanple:

. nf

addr =i pHost Nunber

i

.in -2

Formats for the nanmed field and attribute conversion syntax are di scussed
bel ow, including exanples of conplex attribute to field conversions.

698 . RE

700
701
702
703
704
705
706
707
708
709
710
711
712

713 .

714

715 .
716 .

.sp
.ne 2

.na
\fB\f Bni sLDAPat t ri but eFronFi el d\ fR fR

.ad

.Sp .6

.RS 4n

Specifies how an LDAP attribute value is derived froma NIS entriy field
val ue.

.sp

The syntax for the \fBnisLDAPattributeFronField\fR attribute is as follows:
.S

Lin 42

fieldattrspec *("," fieldattrspec )

11
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718
719
720
721
722
723
724
725
726
727
728
729
730
731
732

734
735
736
737
738
739
740

The format of \fBfieldattrspec\fR is shown below at Field and Attribute
Conver si on Synt ax.

.sp

As a special case, if the \fBdn\fR attribute value derived froma
\fBfieldattrspec\fR ends in a comma ("\fB,\fR'), the domains context from
\ f Bni sLDAPdonai nCont ext\fR i s appended.

.S

p
Use the followi ng exanple to map the value of the \fBaddr\fR field to the
\ f Bi pHost Nunber\fR attribute by direct copy and assignnent:
.sp

Lin 42

. nf

i pHost Nunber =addr
fi

.in -2

Al relevant attributes, including the \fBdn\fR, nust be specified.
.sp

12

For every map it nmust be possible to rapidly find a DIT entry based on its key.

There are sone maps for which a NIS to LDAP mapping for the key is not

desirable, so a key mapping cannot be specified. In these cases a mapping that
uses the reserved \fBrf_searchkey\fR nust be specified. Mppings that use this

field nane are ignored when information is mapped into the DIT.

741 . RE

743
744
745
746
747
748
749
750
751
752

753 .

754

756
757
758
759
760
761
762
763
764
765

766 .
767 i
768 .

769
770

771 . f
772 i

774 .

776
77
778
779

780 .
781 .
782 .
783 i

.SS "Field and Attribute Conversion Syntax"
.LP

The general format of a \fBfieldattrspec\fR is:
.sp

.in +2

. nf
fieldattrspec
I hs

rhs

nanmespecl i st
fi

.in -2

=" rhs
Ival | nanespecli st

| [nanespec]
nanespec | " (" namespec *("," nanmespec) ")"

.sp

.LP
The \fBlval\fR and \fBrval\fR syntax are defined bel ow at Values. The format of

a \fBnamespec\fR is:
.sp

.ne 2

.na

\ f B\ f Bhamespec\ f R fR

.ad
. RS 16n

["Idap:"] attrspec [searchTriple] | ["yp:"] fieldnane

.sp
.ne 2

. ha
\fB\fBfieldname\f R f R
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784
785
786
787

789

791
792
793
794
795
796

797 .
798 i

799
800
801
802

804

806
807
808
809
810
811
812
813
814

815 ":"
1

. nf

field | "(" field ")"
Cfi

.in -2

. RE

.sp
.ne 2

.na
\fB\fBattrspec\fRfR
.ad

.RS 16n

. nf
attribute | "(" attribute ")"
fi

.in -2
.RE

.sp
.ne 2

.na
\fB\fBsearchTriple\fRfR
.ad

. RS 16n

.sp

.in +2

. nf

816 .f

817
819

821
822
823
824
825
826
827
828

830
831
832
833
834
835
836
837

839
840

841 .

842
843
844
845
846

848
849

.in -2
. RE

.sp
.ne 2

. ha
\ f B\ f BbaseDN\ f R f R
.ad

. RS 16n

Base DN for search
. RE

.sp
.ne 2

. na
\fB\fBfilter\fRfR
.ad

. RS 16n

LDAP search filter
. RE

.sp
.ne 2

na

\fB\f Bmapspec\fRfR
.ad

. RS 16n

Map name

.RE

.sp
. LP

[baseDN] ["?" [scope] ["?"

[filter]]]

13
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850 The repository specification in a \fBnanespec\fR defaults is as foll ows:

851
852
853
854
855
856

858
859

860 .

861
862
863
864
865

867
868
869
870
871
872
873

874 .

876

878
879
880
881

882 .
883 .
884 .

885
886

888
889
890
891
892
893
894
895

897
898

899 .

900
901
902
903
904

906

908
909
910
911
912
913
914
915

.RS +4

. TP

.iet \(bu

.el o

For assignments to a field:
.RS

.sp
.ne 2

na
\fBon the \fBLHS\fR fR
.ad

. RS 14n

yp

.RE

.sp

.ne 2

. na

\fBon the \fBRHS\fR fR

.ad
. RS 14n

| dap
RE

.RE

NI'S field values on the \fBRHS\fR are those that exist before the NIS entry is

nodi fi ed.
. RE
.RS +4

For assignnments to an attribute:
.RS

.sp
.ne 2

.na
\fBon the \fBLHS\fR fR
.ad

. RS 14n

| dap

. RE

.sp

.ne 2
na

\fBon the \fBRHS\fR f R

.ad

. RS 14n

yp

. RE

. RE

Attribute values on the \fBRHS\fR are those that

nodi fi ed.
. RE

.sp
.LP

Wien the field or attribute name is enclosed in parenthesis, it denotes a |ist

of field or attribute val ues.

attributes of that nane, and the interpretati on depends on the context.

For

attributes,

the neaning is the list of all

14

exi st before the LDAP entry is

See the
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916 di scussion at Values. The list specification is ignored when a

917 \fBsearchTriple\fR or \fBnapspec\fR is supplied.

918 .sp

919 .LP

920 For fields, the \fBfieldnanme\fR syntax is used to map nmultiple attribute
921 instances to nultiple NIS entries.

922 .sp

923 . LP

924 The \fBsearchTriple\fR can be used to specify an attribute froma |ocation
925 other than the read or wite target. The defaultvalues are as follows:

926 .sp

927 .ne 2

928 .na

929 \fB\fBbaseDMfR fR

930 . ad

931 . RS 10n

932 If \fBbaseDN\fR is omtted, the default is the current \fBobjectDN\fR If the
933 \fBbaseDN\fR ends in a comma, the context of the domain is appended from
934 \ f Bni sLDAPdonai nCont ext\fR .

935 . RE

937 .sp

938 .ne 2

939 .na

940 \fB\fBscope\fR fR

941 . ad

942 . RS 10n

943 one

944 . RE

946 .sp

947 .ne 2

948 . na

949 \fB\fBfilter\fRfR

950 . ad

951 . RS 10n

952 Enpty

953 . RE

955 .sp

956 . LP

957 Simlarly, the \fBnmapspec\fR can be used to specify a field value froma NI'S
958 map other than the one inplicitly indicated by the \fBmapName\fR |f

959 \fBsearchTriple\fR or \fBnapspec\fR is explicitly specified in a

960 \fBnamespec\fR, the retrieval or assignnent, whether fromor to LDAP or NIS, is
961 perfornmed without checking if read and wite are enabled for the LDAP contai ner
962 or NI'S map.

963 .sp

964 . LP

965 The omission of the \fBnanespec\fRin an \fBrhs\fRis only allowed if the
966 \fBlhs\fR is one or nore attributes. The effect is to delete the specified
967 attribute(s). In all other situations, an omtted \fBnanmespec\fR neans that the
968 rule is ignored.

969 .sp

970 . LP

971 The \fBfilter\fR can be a value. See Values. For exanple, to find the

972 \ fBi pHost Nunber\ f Rt hat uses the \fBcn\fR, you specify the following in the
973 \fBfilter\fR field:

974 .sp

975 .in +2

976 . nf

977 I?ap:ipl—lostNur'rber:?one?("cn:"/s”, (cname, "9%.*"))

978 . fi

979 .in -2

981 .sp
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982
983
984
985
986
987
988
989

. LP
In order to renpve anbiguity, the unnodified value of a single field or
attribute nust be specified as the follow ng when used in the \fBfilter\fR
field.
.sp
.in +2
. nf
("%", namespec)
i

990 . f

991

993

994

995

996

997

998

999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021

.in -2

.sp
.LP

If the \fBfilter\fRis not specified, the scope will be base, and the
\fBbaseDN\fR is assuned to be the \fBDN\fR of the entry that contains the
attribute to be retrieved or nodified. To use previously existing field or
attribute values in the mapping rules requires a |lookup to find those val ues.
Qobviously, this adds to the tine required to performthe nodification. Al so,
there is a wi ndow between the time when a value is retrieved and then slightly
| ater stored back. If the values have changed in the nean tine, the change may
be overwitten.

.sp

.LP

When \fBfieldattrspecs\fR are grouped into rule sets, in the value of a

\f Bni sSLDAPfi el dFromAttri bute\fR or \fBni sLDAPattributeFronFiel d\fR attribute,
the evaluation of the \fBfieldattrspecs\fR proceed in the |listed order.
However, evaluation may be done in parallel for nultiple \fBfieldattrspecs\fR
If there is an error when evaluating a certain \fBfieldattrspec\fR including
retrieval or assignnment of entry or field values, the extent to which the other
\fBfieldattrspec\fR rules are evaluated is unspecified.

.SS "W dcards"

.LP

Where wildcard support is available, it is of the following limted form

.sp

.ne 2

.na
\fB\fB*\fRfR

.ad

.RS 9n

Mat ches any nunber of characters

1022 . RE

1024
1025
1026
1027
1028
1029
1030
1031

1033
1034
1035
1036
1037
1038
1039
1040

1042
1043
1044
1045
1046
1047

.sp
.ne 2

. na
\fB\fB[x]\fRfR

.ad

.RS 9n

Mat ches the character x
. RE

.sp
.ne 2

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

RS 9n
Mat ches any character in the range x to y, inclusive
.RE

.sp
.LP

Conbi nations such as \fB[a-cA-C0123]\fR are al so al |l owed, which would match any
one of a, b, ¢, A B C 0, 1, 2, or 3.

. SS "Substring Extraction”

Lin 42
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1048
1049
1050
1051
1052
1053

1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076

1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091

1093
1094
1095
1096
1097
1098
1099
1100
1101
1102

1104
1105
1106
1107
1108

1110
1111
1112
1113

. nf
substringextract
name

mat chspec

fi

.in -2

"(" nanmespec "," nmatchspec ")"
field or attribute name

.sp
.LP

The \fBmatchspec\fR is a string like the \fBsscanf\fR(3C) fornat string, except
that there may be at nobst one format specifier, a single \fB¥%\fR The out put
val ue of the \fBsubstringextract\fR is the substring that matches the | ocation
of the \fB¥%s\fR

.sp

.LP

If there is no \fB¥%\fRin the formatstring, it nust instead be a single
character, which is assunmed to be a field separator for the \fBnamespec\fR The
output values are the field values. WIld cards are supported. |If there is no
mat ch, the output value is the enpty string,

.sp

.LP

For exanple, if the \fBfieldcname\fR has the val ue

\ f Buser. sone. domai n. nane.\fR, the value of the expression:

.sp

.in +2

. nf

(cname, "%.*")

i

.in -2

.sp

.LP

is \fBuser\fR, which can be used to extract the user nane froma NS principal
name.

.sp

.LP

Simlarly, use this expression to extract the third of the col on-separated
fields of the shadow field:

.sp

.in +2

. nf

(shadow, "*:*:%s:*")

i

.in -2

.sp
. LP

This formcan be used to extract all of the shadow fields. However, a sinpler
way to specify that special case is:

.sp

Lin +2

. nf

(shadow, ":")
Cfi

.in -2

. SS "Val ues"
.in +2

. nf

| val

rval

"(" formatspec ","

namespec *(","
"(" formatspec ["," i

nanelist [",

namespec) ")"
elide] 1 ")"

nanel i st
name_or _sse
renobvespec

l'i st_or_name

nane_or_sse *( "," nane_or_sse)
namespec | renovespec | substringextract
list_or_name "-" nanespec

"(" namespec ")" | nanespec

17
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1114
1115
1116
1117
1118
1119

1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139

1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158

1160
1161
1162
1163
1164
1165
1166
1167
1168

1170
1171
1172
1173
1174
1175
1176
1177
1178
1179

f or mat spec

formatstring A string conbining text and % field specifications

elide

si ngl echar Any character

i

.in -2

.sp

.LP

The syntax above is used to produce \fBrval\fR values that incorporate field or

attribute values, in a manner like \fBsprintf\fR(3C), or to perform assignnents
to \fBlval\fR like \fBsscanf\fR(3C). One inportant restriction is that the
format specifications,\fBWfR plus a single character, use the designations
from\fBber_printf\fR(3LDAP). Thus, while \fB%\fR is used to extract a string
value, \fB% \fR causes BER conversion froman integer. Formats other than
\fB¥%\fR, for instance, \fB%\fR, are only neaningfully defined in sinple
format strings w thout any other text.

.sp

.LP

The following \fBber_printf()\fR format characters are recogni zed:

.sp

Lin +2

. nf

b i n o s

fi

.in -2

.sp

.LP

If there are too few format specifiers, the format string may be repeated as
needed.

.sp

.LP

When used as an \fBlval\fR there is a conbination of pattern matching and
assi gnment, possibly to nultiple fields or attributes.

.sp

.LP

In an assignnment to an attribute, if the value of the \fBaddr\fR field is
\fB1.2.3.4\fR, the \fBrval\fR

.sp

Lin 42

. nf

("i pNet wor kNumber =%, ", addr)

fi

Cin -2

.sp
.LP

produces the val ue \fBi pNet wor kNunmber=1.2.3.4,\fR, while:
.sp

Lin +2

. nf

("(%,%,%)", host, user, donmin)
Cfi

.in -2

.sp
.LP

results in:

.sp

Lin 42

. nf

(assum ng host="xyzzy", user="-", dommin="x.y.z")
"(xyzzy,-,x.y.z)"

fi

.in -2
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1181
1182
1183
1184
1185
1186
1187
1188
1189

1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202

1204
1205
1206
1207
1208
1209
1210

1211

1212

1214
1215
1216
1217
1218
1219
1220
1221
1222
1223

1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240

1242
1243
1244
1245

.sp
.LP

The elide character feature is used with attribute lists. So:
.sp

Lin 42

. nf

("%,", (ngrprfc822mail nenber), ",")

fi

in -2

.sp
.LP

concatenates all \fBngrprfc822nuil nenber\fR val ues into one comma-separat ed
string, and then elides the final trailing comm. Thus, for

.sp

.in +2

. nf

ngr prfc822mai | menber =user a

ngr prf ¢822mai | nenber =user b

ngr prf ¢822mai | menber =userc

fi

.in -2

.sp
.LP

the val ue woul d be:
.sp

Lin +2

. nf

user a, userb, userc

f

.in -2

.sp
.LP
As a special case, to conbine an \fBLHS\fR extraction with an \fBRHS\fR
inplicit list creates nultiple entries and val ues. So

.sp

Lin 42

.n

("(%, %, %)", host, user, donain)=(nisNetgroupTriple)

fi

.in -2

.sp
.LP

creates one NIS entry for each \fBni sNetgroupTriple\fR val ue.

.sp

.LP

The \fB\ & renpvespec’ \fR formis used to exclude previously assigned fields
values froma list. So, if an LDAP entry contains:

.sp

Lin +2

. nf

nanme: foo

cn: foo

cn: fool

cn: foo2

fi

.in -2

.sp
.LP
and the mapping file specifies :
.sp
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1246
1247
1248
1249
1250
1251

1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275

1276

1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287

1289
1290
1291
1292
1293
1294
1295
1296
1297
1298

1300
1301
1302
1303
1304
1305
1306

1307 . f

1308

1310
1311

20

.in +2

. nf

nyNane = nane, \e

r'r%/Aliases = ("% ", (cn) - yp:nyName, " ")
i

in -2

.sp
.LP
then the follow ng assignnents are carried out:
.RS +4
. TP
1
Assign value \fBfoo\fR to \fBnyNane\fR
RE

.RS +4

. TP

2

Assign value \fBfoo fool foo2\fR to \fBnyAliases\fR
RE

RS +4
TP

3

Renove val ue of \fBnyName\fR from val ue \fBnyAliases\fR

.RE

.sp

.LP

This results in the field values \fBnyNane\fR is set to \fBfoo\fR, and
\fBnyAliases\fRis set to \fBfool foo2\fR

. SS "Assi gnnents”

LP

The assignnent syntax, also found at Field and Attribute Conversion Syntax, is
as follows:

.sp
Lin 42

lhs "=" rhs

Ival | nanespecli st

rval | namespec

nanmespec | "(" namespec *(","

. nf
fieldattrspec
hs
rhs

nanespecl i st
Cfi

nanmespec) ")"
.in -2

.sp
.LP

The general formof a sinple assignnment, which is a one-to-one nmapping of field
to attribute, is:

.sp

Lin 42

f
("%s", fieldname)=("%", attrnane)
fi
.in -2

.sp
.LP

As a conveni ent shorthand, this can also be witten as:
.sp

Lin +2

. nf

fiel dnane=at t r name
i

.in -2

.sp
.LP
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1312 A list specification, which is a nane enclosed in parenthesis, can be used to 1378 . fi
1313 make many-to-many assi gnments. The expression: 1379 .in -2
1314 .sp
1315 .in +2 1381 .sp
1316 . nf 1382 . LP
1317 (fiel dnanme)=(attrnane) 1383 If the \fBRHS\fR i s single-valued, this assigns the \fBRHS\fR val ue to all
1318 . fi 1384 entities in the list. If the \fBRHS\fR is nulti-valued, the first value is
1319 .in -2 1385 assigned to the first entity of the list, the second value to the second
1386 entity, and so on. Excess values or entities are silently ignored.
1321 .sp 1387 . SH EXAMPLES
1322 . LP 1388 . LP
1323 where there are multiple instances of \fBattrnane\fR, creates one NIS entry for 1389 \fBExanple 1 \fRAssigning an Attribute Value to a Field
1324 each such instance, differentiated by their \fBfiel dnane\fR val ues. The 1390 . sp
1325 foll owi ng conbi nations of lists are allowed, but they are not particularly 1391 .LP
1326 useful: 1392 The follow ng exanple illustrates how to assign the value of the
1327 .sp 1393 \f Bi pHost Nunber\fR attribute to the \fBaddr\fR field
1328 .ne 2
1329 .na 1395 .sp
1330 \fB\fB(attrnanme)=(fiel dnane)\fR fR 1396 .in +2
1331 . ad 1397 . nf
1332 . RS 26n 1398 addr =i pHost Nunmber
1333 Equival ent to \fBattrnanme=fiel dnane\fR 1399 .fi
1334 . RE 1400 .in -2
1336 . sp 1402 . LP
1337 .ne 2 1403 \fBExanple 2 \fRCreating Multiple NIS Entries from Multi-Val ued LDAP Attributes
1338 .na 1404 .sp
1339 \fB\fBattrname=(fiel dnane)\fR fR 1405 . LP
1340 . a 1406 An LDAP entry with:
1341 . RS 26n
1342 Equival ent to \fBattrnanme=fiel dnane\fR 1408 . sp
1343 . RE 1409 .in +2
1410 . nf
1345 .sp 1411 cn=nanel
1346 .ne 2 1412 cn=name2
1347 .na 1413 cn=nanme3
1348 \fB\fB(fi el dname)=attrnane\fR fR 1414 . fi
1349 . ad 1415 .in -2
1350 . RS 26n
1351 Equival ent to \fBfiel dnane=attrnane\fR 1417 .sp
1352 . RE 1418 . LP
1419 and the foll owi ng assi gnnents:
1354 .sp
1355 .ne 2 1421 .sp
1356 .na 1422 .in +2
1357 \fB\fBfi el dname=(attrnane)\fRfR 1423 . nf
1358 . ad 1424 cnane=cn
1359 . RS 26n 1425 (nane)=(cn)
1360 Equival ent to \fBfiel dnane=attrnane\fR 1426 .fi
1361 . RE 1427 .in -2
1363 .sp 1429 .sp
1364 . LP 1430 . LP
1365 If a nulti-valued \fBRHS\fR is assigned to a single-valued \fBLHS\fR, the 1431 creates three NIS entries. Other attributes and fields are omtted for clarity.
1366 \fBLHS\fR value will be the first of the \fBRHS\fR values. If the \fBRHS\fR i s
1367 an attribute list, the first attribute is the first one returned by the LDAP 1433 .sp
1368 server when queried. Otherwise, the definition of "first"is inplenmentation 1434 .in +2
1369 dependent . 1435 . nf
1370 .sp 1436 cnane=nanel, name=nanel
1371 . LP 1437 cnanme=nanel, nane=nane2
1372 Finally, the \fBLHS\fR can be an explicit list of fields or attributes, such 1438 cnanme=nanel, nane=nane3
1373 as: 1439 . fi
1374 .sp 1440 .in -2
1375 .in +2
1376 . nf 1442 . LP

1377 (nanel, nane2, nane3) 1443 \fBExanpl e 3 \fRAssigning String Constants
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1444
1445
1446

1448
1449
1450
1451
1452
1453

1455
1456
1457
1458
1459
1460
1461

1463
1464
1465
1466
1467
1468

1470
1471
1472
1473
1474
1475
1476
1477

1479
1480
1481
1482

1484
1485
1486
1487
1488
1489
1490
1491

.sp
.LP
The followi ng expression sets the \fBpasswd\fR field to x:

.sp

Lin 42

. nf

p?jsswd=( )
i

in -2

.LP

\fBExanple 4 \fRSplitting Field Values to Milti-Valued Attributes

.sp

.LP

The \fBexpansion\fR field contains a comm-separated |ist of alias menber
names. In the follow ng exanple, the expression assigns each nenber name to an
instance of \fBngrprfc822mail menber\fR

.Sp

Lin 42

. nf

(mgrprfc822mai | nenber) =(expansi on, ",")
f

.in -2

. SH FI LES
.ne 2

.na
\fB\f B/ var/yp/ Nl SLDAPmappi ng\f R f R
.ad
. RS 26n

Mapping file used by the NI'S server conponents
.RE

. SH ATTRI BUTES

.LP

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

.sp
. TS
box;
c| c

| 1
ATTRI BUTE TYPE ATTRI BUTE VALUE

Tnterface Stability bsol ete

1492 . TE

1494
1495
1496
1497
1498
1499
1500
1501
1502

. SH SEE ALSO

.LP

\fBinityp2l\fR(1M, \fBrmakedbm fR(1M, \fBypserv\fR(1M,
\fBber_printf\fR(3LDAP), \fBsprintf\fR(3C), \fBsscanf\fR(30),
\fBypserv\fR(4), \fBattributes\fR(5)

.sp

. LP

\fl System Admi ni strati on CGuide: Naming and Directory Services (DNS, NI'S, and
LDAP)\ f R
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.\" Copyright (c) 2004, Sun Mcrosystens, Inc. All Rights Reserved.

.\" The contents of this file are subject to the terns of the Common Devel opnent
.\" You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE or http:
.\" Wen distributing Covered Code, include this CDDL HEADER in each file and in
. TH CONTRACT 4 "Nov 26, 2017"

. SH NAME

contract \- the contract file system

. SH SYNOPSI S

.LP

. nf
\fB/ systenfcontract\fR
fi

. SH DESCRI PTI ON

.LP

The \fB/system contract\fR file systemacts as the primary interface to the
contract subsystem There is a subdirectory of \fB/systenlcontract\fR for each
avai l abl e contract type.

.sp

. LP

\fB/ system contract\fR can be nounted on any nount point, in addition to the
standard \fB/system contract\fR nount point, and can be nounted several places
at once. Such additional mounts are allowed in order to facilitate the
confinement of processes to subtrees of the file systemusing \fBchroot\fR(1M
and yet allow such processes to continue to use contract commands and
interfaces.

.sp
.LP

A conbi nation of standard systemcalls (for exanple, \fBopen\fR(2),
\fBclose\fR(2), and \fBpol I\fR(2)) and calls to \fBlibcontract\fR(3LIB) access
\fB/system contract\fR files.

.sp

.LP

Consurers of the contract file systemnust be large file aware. See
\fBlargefile\fR(5) and \fBIfconpile64\fR(5).

. SS "Dl RECTORY STRUCTURE"

. LP

At the top level, the \fB/systenfcontract\fR directory contains subdirectories
naned with each avail able contract type, and one special directory, \fBall\fR
Each of these directories is world-readabl e and worl d-searchabl e.

. SS "STRUCTURE OF \fB/system contract/\fltype\fR fR"

.LP

Each \fB/systenfcontract/\fltype\fRfR directory contains a fixed nunber of
files. It also contains a variable nunber of subdirectories corresponding to
exi sting contracts of type \fltype\fR and named with the deci nal representation
of the contracts’ |Ds.

AR

.sp
.LP
The following files are in a \fB/system contract/\fltype\fRfR directory:

.sp
.ne 2

.na
\fB\fBtenplate\fRfR
ad

.RS 12n

Qpening this file returns a file descriptor for a new \fltype\fR contract
tenpl ate.

.sp

You can use the following \fBlibcontract\fR(3LIB) calls on a tenplate file
descriptor:
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62
63
64
65

127

.sp
Lin 42
. nf
>

ct_tnpl _activate(3contract)
ct_tnpl _clear(3contract)
ct_tnpl _create(3contract)

i

.in -2

.sp

See TERMS for additional tenplate functions.
RE

.sp
.ne 2

.nha
\fBlatest\fR

.ad

.RS 12n

Qpening this file returns a file descriptor for the status file of the |ast
\fltype\fR contract witten by the opening LWP. See \fBSTRUCTURE OF

/system contract/\fltype\fRI\flid\fRfR If the opening LWP has not created a
\fltype\fR contract, opening latest fails with \fBESRCH fR

. RE

.sp
.ne 2

.na
\ f Bbundl e\ f R

.ad

.RS 12n

Opening this file returns a file descriptor for an event endpoint which
receives events fromall \fltype\fR contracts on the system No privileges are
required to open a type bundl e event endpoint. Events sent by contracts owned
and witten by users other than the reader’s effective user id are invisible,
that is, they are silently skipped, unless the reader has

\ f B{ PRI V_CONTRACT_OBSERVER}\fR I n its effective set. See \fBEVENTS\fR

. RE

.sp
.ne 2

.na
\ f Bpbundl e\ f R
ad

_RS 12n

Opening this file returns a file descriptor for an event endpoi nt which
receives events fromall \fltype\fR contracts held by the opening process. See
\ f BEVENTS\ f R

. RE

. SS "STRUCTURE OF /systenicontract/all"
LP

The \fB/systenmf contract/all\fR directory contains a nunerically narmed file for
each contract in the system Each file is a synbolic link to the type-specific
directory for that contract, that is \fB/systenicontract/all/\flid\fRfR points
to \fB/system contract/\fltype\fR/\flid

. SS "STRUCTURE OF /systenicontract/\flt

.LP

ach \fB/systenmf contract/\fltype\fRI\flid\fRfR directory contains the
following files:

.sp

.ne 2

fRfR

i d\
fltype\fRAFIid\fR'

. na
\fBctI\fR
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128
129
130
131
132
133
134
135
136
137

138 .i
139 .

140
141
142
143

.ad

. RS 10n

Opening this file returns a file descriptor for contract \flid\fR s control
file. The open fails if the opening process does not hold contract \flid\fR and
the contract has not been inherited by the process contract of which the

openi ng process is a nenber. See \fBprocess\fR(4).

.sp
The following \fBlibcontract\fR(3LIB) calls can be nade on a \fBctI\fR file
descriptor if the contract is owned by the caller:

ct_ctl _abandon(3contract)
ct_ctl_newct (3contract)
ct_ctl _ack(3contract)
ct_ctl _gack(3contract)

i

144 . f

145
146

148
149
150
151

.in -2
.sp

The following \fBlibcontract\fR(3LIB) call can be nade on a ctl file descriptor
if the contract doesn’t have an owner:

.sp

Lin +2

152 . nf

153

154 . f
155 .

156
158

160
161
162
163
164
165
166
167
168
169
170
171

ct_ctl _adopt (3contract)
i

in-2

.sp

. RE

.sp
.ne 2

. na
\fBstatus\fR

. al
.RS 10n

Opening this file returns a file descriptor for contract \flid\fR s status
file. The following \fBlibcontract\fR(3LIB) calls can be made on a status file
descriptor:

.LP

. nf
ct_status_read(3contract)
i

172 . f

174

See STATUS.

175 . RE

177
178
179
180
181
182
183
184
185
186
187
188
189
190

192
193

.sp
.ne 2

.na
\fBevents\fR

.ad

.RS 10n

Opening this file returns a file descriptor for an event endpoi nt which

recei ves events fromcontract \flid\fR See \fBEVENTS\fR

.sp

Only a process which has the same effective user ID as the process owning the
contract, the sane effective user ID as the contract’s author, or has

\ f B{ PRI V_CONTRACT_OBSERVER}\fR in its effective set can open the event endpoint
for a contract.

.RE

. SS "TERMB"
.LP
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194
195
196
197
198
199
200
201
202
203

205
206
207
208
209
210
211
212
213

215
216
217
218
219
220
221
222
223

225
226
227
228
229
230
231
232
233
234
235
236
237

The following terns are defined for all contracts:

.sp
.ne 2

.na
\ f Bcooki e\ f R

.ad

. RS 25n

Specifies a 64-bit quantity that the contract author can use to identify the
contract. Use \fBct_tnpl_set_cookie\fR(3CONTRACT) to set this term

. RE

.sp
.ne 2

. na

\fBinfornative event set\fR

. ad

. RS 25n

Sel ects which events are delivered as informative events. Use
\fBct _tnpl _set_informative\fR(3CONTRACT) to set this term

. RE

.sp
.ne 2

.na
\fBcritical event set\fR

.ad

. RS 25n

Sel ects which events are delivered as critical events. Use
\fBct_tnpl _set_critical\fR(3CONTRACT) to set this term

. RE

. SS " STATUS"

.LP

A status object returned by \fBct_status_read\fR(3CONTRACT) contains the
foll owing pieces of information:

.sp

.ne 2

.na

\fBcontract ID\fR

.ad

.sp .6

.RS 4n

The nuneric I D of the contract. Use \fBct_status_get_id\fR(3CONTRACT) to obtain
this information.

238 . RE

240
241
242
243
244
245
246
247
248
249
250

252
253
254
255
256
257
258
259

.sp
.ne 2

.na

\fBcontract type\fR

.ad

.sp .6

. RS 4n

The type of the contract, specified as a string. Obtained using

\fBct _status_get_type\f RCBCONTRACT). The contract type is the sane as its
subdi rectory name under \fB/system contract\fR

. RE

.sp
.ne 2

.na

\fBcreator’s zone ID\fR

.ad

.sp .6

. RS 4n

The zone | D of the process which created the contract. Obtained using
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260
261

263
264
265
266
267
268
269
270
271
272
273

275
276
277
278
279
280
281
282
283
284
285
286

\fBct _status_get_zonei d\ f RC3CONTRACT) .
. RE

.sp
.ne 2

. na

\ f Bownership state\fR

.ad

.sp .6

.RS 4n

The state of the contract, specified as \fBCTS OMED\fR, \fBCTS_|I NHERI TED\f R,
\f BCTS_ORPHAN\f R, or \fBCTS DEAD\fR Use \fBct_status_get_state\fR(3CONTRACT)
to obtain this information.

. RE

.sp
.ne 2

.nha

\fBcontract hol der\fR

.ad

.sp .6

. RS 4n

If the contract’s state is \fBCTS_O/\NED\fR, the I D of the process which owns
the contract. If the contract’s state is \fBCTS_I| NHERITED\fR, the 1D of the
contract which is acting as regent. If the contract’s state is \fBCTS_ORPHAN\f R
or \fBCTS_ DEAD\fR, this is undefined. Use \fBct_status_get_hol der\f R(3CONTRACT)
to obtain this information.

287 . RE

289
290
291
292

.sp
.ne 2

.na
\ f Bhunber of critical events\fR
d

293 . al

294
295
296
297

.sp .6
. RS 4n
The nunber of unacknow edged critical events pending on the contract’s event
queue. Use \fBct_status_get_nevents\fR(3CONTRACT) to obtain this information.

298 . RE

300
301
302
303
304
305
306
307
308
309

311
312
313
314
315
316
317
318
319
320

322
323
324
325

.sp
.ne 2

.na

\fBnegotiation tine\fR

.ad

.sp .6

RS 4n

The tine remini ng before the current synchronous negotiation tines out. Use
\fBct _status_get_ntine\f R(3CONTRACT) to obtain this information.

.RE

.sp
.ne 2

.na

\fBnegoti ation quantumtine\fR

.ad

.sp .6

. RS 4n

The tinme renmining before the current negotiation quantumruns out. Use
\fBct _status_get_qtime\f R(3CONTRACT) to obtain this information.

. RE

.sp
.ne 2

. ha

\ fBnegotiation event ID\fR
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326
327
328
329
330

.ad

.sp .6

RS 4n

The ID of the event which initiated the negoti at

iation timeout. Use
\fBct _status_get_nevi d\f RC3BCONTRACT) to obtain this i

nf or mati on.

331 .RE

333
334
335
336
337
338
339
340
341
342

344
345

.sp
ne 2

\chookle (term\fR
ad

sp .6

RS 4n
The contract’s cookie term Use \fBct _status_get_cooki e\f RC3CONTRACT) to obtain
this information.
.RE

.sp
.ne 2

346 .na

347
348
349
350
351
352

353 .

355
356
357
358

\fBInfornative event set (term\fR

.ad

.sp .6

.RS 4n

The contract’s informative event set. Use

\fBct _status_get _informative\f R(3CONTRACT) to obtain this infornation.
RE

.sp
.ne 2

.na
\fBCritical event set (term\fR
d

359 . al

360
361
362
363

.sp .6

. RS 4n

The contract’s critical event set.
to obtain this information.

Use \fBct_status_get_critical\fR(3CONTRACT)

364 . RE

366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381

. SS "EVENTS"

.LP

Al three event endpoi
\fB/systenm contract/\f
\fB/system contract/\f
manner .

.sp

.LP

The following \fBlibcontract\fR(3LIB) interfaces are used with an event
endpoint file descriptor:

.sp

.in +2

. nf

ct_event _read(3contract)

ct_event_read_critical (3contract)

ct _event _reset (3contract)

B/
R/
R

systenf contract/\fltype\fR bundle\fR
pbundl e\ f R, and
\fl

ts, \f
type\f
type\f id\fRrevents\fR, are accessed in the sane

382 .fi

383
384

386
387
388
389
390
391

.in -2
.Sp

.sp
.LP

To facilitate processes watching nultiple event endpoints, it is possible to
pol 1 (2) on event endpoints. Wien it is possible to receive on an endpoint file
descriptor, POLLIN is set for that descriptor.

.sp
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392
393
394
395
396
397
398
399
400
401
402

.LP

An event object returned by \fBct_event_read\ f RC3BCONTRACT) contains the
followi ng information:

.sp

.ne 2

.na

\fBcontract ID\fR

.ad

. RS 28n

The 1D of the contract that generated the event. Use
\fBct _event _read\f RC3CONTRACT) to obtain this information.

403 . RE

405
406
407
408
409
410
411
412

414
415
416
417
418
419
420
421
422

424
425
426
427
428
429
430
431
432
433

435
436
437
438
439
440
441
442
443
444
445
446
447
448

.sp
.ne 2

. na
\fBevent ID\fR

.ad

. RS 28n

The 1D of the contract event.Use \fBct_event_get_evi d\ f RC3CONTRACT) .
. RE

.sp
.ne 2

.na
\fBflags\fR

.ad

RS 28n

A bit vector possi bly including \fBCT_ACK\fR and \fBCTE_I NFO fR Use
\cht _event _get _fl ags\f R(C3CONTRACT) to obtain this information.

.sp
ne 2

\fBevent type\fR
ad

"RS 28n

The type of event, equal to one of the constants specified in the contract
type’s nanual page or \fBCT_EV_NEGEND\fR. Use

\fBct _event _get _type\f RC3CONTRACT) to obtain this informtion.

.RE

. SS "EVENT TYPES"
.LP
The foll owi ng event types are defined:

.sp
.ne 2

.na
\ f g\ fBCT_EV_NEGEND\f R fR

. al

RS 16n
Some tinme after an exit negotiation is initiated, the \fBCT_EV_NEGEND fR event
is sent. This indicates that the negotiation ended. This ni ght "be because the
operation was cancel | ed, or because the operation was successful. |f
successful, and the owner requested that a new contract be witten, this
contains the ID of that contract.

449 .s

450
451
452
453
454
455
456
457

p
\ f BCT_EV_NEGEND\ f R cannot be included in a contract’s informative or critical
event set. It is always delivered and always critical. |If \fBCT_EV_NEGEND\fR
indicates that the operation was successful, no further events are sent. The
contract’s owner should use \fBct_ctl_abandon\fR(3CONTRACT) to abandon the
contract.

.sp
A \f BCT_EV_NEGEND\ f R event contains:
.sp
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458
459
460
461
462
463
464

.ne 2

.nha

\fBnegotiation ID\fR

.ad

.RS 19n

The 1D of the negotiation which ended. Use \fBct_event_get_nevi d\ f R{3CONTRACT)
to obain this infornmation.

465 . RE

467
468

.sp
.ne 2

469 . na

470
471
472
473
474
475
476

478

480
481
482
483
484
485
486
487

\fBnew contract ID\fR

.ad

. RS 19n

The 1D of the newWly created contract. This value is O if no contract was
created, or the ID of the existing contract if the operation was not conpleted.
Use \fBct_event_get_newct\f R(3CONTRACT) to obtain this infornmation.

. RE

.RE

. SH FI LES
.ne 2

\fB\fB/systenicontract\fR\fR
ad
.sp .6

RS 4n
List of all contract types

488 . RE

490
491

.sp
.ne 2

492 . na

493

\fB\fB/systenfcontract/alI\fRfR
d

494 . a

495
496
497

.sp .6
. RS 4n
Directory of all contract IDs

498 . RE

500
501
502
503
504
505
506
507

.sp
ne 2

\fB\fB/systen"Icontract/aII/\flld\fR\fR\fR
sp .6

RS 4n
Syrrbolic link to the type-specific directory of contract \flid\fR

508 . RE

510
511

.Sp
.ne 2

512 .n

513

a
\fB\fB/systenmlcontract/\fltype\fRfRfR
d

514 . a

515
516
517

.Sp .6
.RS 4n
Specific type directory

518 . RE

520
521

.sp
.ne 2

522 .na

523

\fB\fB/system contract/\fltype\fR tenplate\fR fR
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523
524
525
526
527
528

530
531

532 .

533
534
535
536
537
538

540
541
542
543
544
545
546
547
548

550
551

552 .

553
554
555
556
557

\fB\fB/system contract/\fltype\fR tenplete\fRfR
.ad
.sp .6

.RS 4n

Tenpl ate for the contract type

. RE

.sp
.ne 2

na

\fB\fB/system contract/\fltype\fR bundle\fRfR
.ad

.sp .6

. RS 4n
Li stening point for all contracts of that type
.RE

.sp
.ne 2

.na

\fB\fB/system contract/\fltype\fR/ pbundle\fRfR
.ad

.sp .6

. RS 4n
Listening point for all contracts of that type for the opening process
. RE

.sp

.ne 2

na

\fB\fB/systenfcontract/\fltype\fR /latest\fRfR
.ad

.Sp .6

.RS 4n
Status of nost recent \fltype\fR contract created by the opening LW

558 . RE

560
561
562
563
564
565
566
567
568

570
571
572
573
574
575
576
577
578

580
581
582
583
584
585
586
587
588

.sp
.ne 2

. ha
\fB\fB/system contract/\fltype\fR\fIIDfRfRfR
.ad

.sp .6

. RS 4n
Directory for contract id
.RE

.sp
.ne 2

.na

\fB\fB/system contract/\fltype\fRI\flIDfR events\fR fR
.ad

.sp .6

. RS 4n
Li stening point for contract id s events
. RE

.sp
.ne 2

.ha

\fB\fB/system contract/\fltype\fRI\fIIDfR ctI\fRfR
.ad

.sp .6

. RS 4n
Control file for contract ID
. RE
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590 .sp
591 .ne 2
592 .na
593 \fB\fB/system contract/\fltype\fRI\flIIDIfR status\fRfR
594 . ad
595 .sp .6
596 . RS 4n
597 Status info for contract ID
598 . RE
600 . SH SEE ALSO
601 .LP
602 \fBctrun\fR(1), \fBctstat\fR(1), \fBctwatch\fR(1), \fBchroot\fR(1M,
603 \fBclose\fR(2), \fBioctI\fR(2), \fBopen\fR(2), \fBpoll\fR(2),
604 \fBct_ctl _abandon\f R(3CONTRACT), \fBct_event_read\fR(3CONTRACT),
605 \fBct_event_get_evid\f RC3BCONTRACT), \fBct_event_get_fl ags\fR(3CONTRACT),
606 \fBct_event_get_nevi d\f RC3CONTRACT), \fBct_event_get_newct\fR(3CONTRACT),
607 \fBct_event_get_type\f R(3CONTRACT),
608 \fBct_status_read\f RC3CONTRACT), \fBct_status_get_cooki e\ f R{C3CONTRACT),
609 \fBct_status_get_critical\fR(3CONTRACT), \fBct_status_get_hol der\fR(3CONTRACT),
610 \fBct_status_get_id\fR(3CONTRACT), \fBct_status_get_informative\fR(3CONTRACT),
611 \fBct_status_get_nevid\f R(C3CONTRACT), \fBct_status_get_nevent s\ fR(3CONTRACT),
612 \fBct_status_get_ntine\f R(3CONTRACT), \fBct_status_get_qti me\fR(3CONTRACT),
613 \fBct_status_get_state\f R(3BCONTRACT), \fBct_status_get_type\fR(3CONTRACT),
614 \fBct _tnpl _set_cooki e\ f RC3CONTRACT), \fBct_tnpl_set_critical\fR(3CONTRACT),
615 \fBct _tnpl _set _i nfornmative\ f RCBCONTRACT), \fBlibcontract\fR(3LIB),
616 \fBprocess\fR(4), \fBlargefile\fR(5), \fBlfconpile\fR(5), \fBprivileges\fR(5)
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"\" te

.\" Copyright (c) 2005, 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 DRI VER. CONF 4 "Sep 16, 2018"

. TH DRI VER. CONF 4 "Jan 5, 2007"

. SH NAME

driver.conf \- driver configuration files
. SH SYNOPSI S

.LP

. nf
\fBdriver.conf\fR
fi

. SH DESCRI PTI ON

.sp

.LP

Driver configuration files provide values for device properties. The val ues
override val ues provided by the devices thensel ves. Mst nodern devices provide
enough property values to nmake a driver configuration file unnecessary.

.sp

.LP

The system associates a driver with its configuration file by nane. For
exanple, a driver in \fB/usr/kernel/drv\fR called \fBwonbat\fR has the driver
configuration file \fBwonbat.conf\fR also stored in \fB/usr/kernel/drv\fR
associated with it. On systens that support 64-bit drivers, the driver
associated with it. On systens capable of support 64-bit drivers, the driver
configuration file should be placed in the directory in which the 32-bit driver
is (or would be) located, even if only a 64-bit version is provided. For
exanple, a 64-bit driver stored in \fB/usr/kernel/drv/sparcvi\fR stores its
driver configuration file in \fB/usr/kernel/drvifR

.sp

.LP

The value of the \fBnane\fR property is the node name. In a \fBdriver.conf\fR
file, where the generic node nane and \fBconpatible\fR property associated with
a self-identifying devices are typically not used, the node nane nust be a

bi ndi ng name. The binding name is the nane chosen by the systemto bind a
driver to the device. The binding nane is either an alias associated with the
driver established by \fBadd_drvifR(1M or the driver nane itself.

.sp

.LP

The syntax of a single entry in a driver configuration file takes one of three
forns:

.sp

.in +2

. nf

\fBnane\ f R="\ fl node nane\fR' \fBparent\fR="\flparent name\fR' [\fl property-nane=
Cfi

.in -2

.sp
.LP

In this form the parent nane can be either the binding name of the parent
nexus driver or a specific full pathnanme, beginning with a slash (\fB/\fR)
character, identifying a specific instance of a parent bus. If a binding nane
is used then all parent nodes bound to that driver match. A generic name (for
exanple, \fBpci\fR) is not a valid binding name even though it can appear in
the full pathnane of all intended parents.

.sp

.LP
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59
60

Al ternatively, the parent can be specified by the type of interface it presents
to its children.

.sp
Lin +2

. nf

\fBnane\ f R="\flnode nane\fR' \fBclass\fR="\flclass name\fR' [\flproperty-nane=va
i

.in -2

.sp

.LP
For exanple, the driver for the \fBSCSI\fR host adapter can have different

names on different platforns, but the target drivers can use class \fBscsi\fR
to insulate thensel ves fromthese differences.

.sp

.LP

Entries of either form above correspond to a device information (\fBdevinfo\fR)
node in the kernel device tree. Each node has a \flnane\fR which is usually the
nane of the driver, and a \flparent\fR name which is the nane of the parent
\fBdevinfol\fR node to which it will be connected. Any nunber of nane-val ue
pairs can be specified to create properties on the prototype \fBdevinfo\fR
node. These properties can be retrieved using the DDl property interfaces (for
exanpl e, \fBddi _prop_get _int\fR(9F) and \fBddi _prop_l ookup\fR(9F)). The
prototype \fBdevi nfo\fR node specification nust be ternminated with a semnicol on
(\fB\TR).

.sp

.LP

The third formof an entry is sinply a list of properties.

.sp

.in +2

. nf

[\flproperty-name=value\fR ...]\fB;\fR

i

.in -2
.sp

.sp
.LP

A property created in this way is treated as global to the driver. It can be
overridden by a property with the sane nane on a particular \fBdevinfo\fR node,
either by creating one explicitly on the prototype node in the driver.conf file
or by the driver.

.sp

.LP

Items are separated by any nunber of new ines, \fBSPACE\fR or \fBTAB\fR
characters.

.sp

.LP

The configuration file can contain several entries to specify different device
configurations and parent nodes. The systemcan call the driver for each

possi bl e prototype \fBdevinfo\fR node, and it is generally the responsibility

of the drivers \fBprobe\fR(9E) routine to determne if the hardware described
by the prototype \fBdevinfo\fR node is really present.

.sp

.LP

Property names nust not violate the nami ng conventions for Open Boot PROM
properties or for |EEE 1275 nanes. In particular, property nanes should contain
only printable characters, and should not contain at-sign (\fB@fR), slash
(\fB/\fR), backslash (\fB\e\fR), colon (\fB:\fR), or square brackets
(\fB[]J\fR). Property values can be decimal integers or strings delimted by

doubl e quotes (\fB"\fR). Hexadeci mal integers can be constructed by prefixing
the digits with \fBOx\fR

.sp

.LP

A comm separated |ist of integers can be used to construct properties whose
value is an integer array. The value of such properties can be retrieved inside
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125
126
127
128
129
130
131
132
133
134
135
136
137

139
140
141
142
143

the driver using \fBddi _prop_| ookup_int_array\fR(9F).

.sp

LP

Conments are specified by placing a \fB#AfR character at the beginning of the
conment string, the conment string extends for the rest of the line.
. SH EXAMPLES

LP

\fBExanpl e 1 \fRConfiguration File for a PCl Bus Frane Buffer

.sp

.LP

The following is an exanple of a configuration file called

\ f BACME, si npl e.conf\fR for a \fBPCI\fR bus franme buffer called

\ f BACME, si npl e\ fR

.sp
Lin 42

. nf

#

# Copyright (c) 1993, by ACME Fictitious Devices, Inc.

144 #

145

147
148
149
150

152
153
154
155
156
157

159
160
161
162
163
164

166
167
168

#i dent " @#) ACVE, si npl e. conf 1.3 1999/ 09/ 09"
name="ACME, si npl e" cl ass="pci"

debug- node=12;

uni t - address="3, 1"

i
in-2

.sp

.LP

This exanple creates a prototype \fBdevinfo\fR node called \fBACM, si nple\fR
under all parent nodes of class \fBpci\fR The node has device and function
nunbers of 3 and 1, respectively; the property \fBdebug-nobde\fR is provided for
all instances of the driver.

.LP

\ f BExanpl e 2 \fRConfiguration File for a Pseudo Device Driver

.sp

.LP

The following is an exanple of a configuration file called

\ f BACME, exanpl e. conf\fR for a pseudo device driver called \fBACME, exanpl e\fR

.sp
in 42
. nf

169 #

170

# Copyright (c) 1993, ACME Fictitious Devices, Inc.

171 #

172
173
174

178
179

180 .

181

183
184
185
186
187
188
189
190

#ident " @#)ACME, exanpl e.conf 1.2
nane="ACME, exanpl e" parent =" pseudo”
debug- | evel =1;

93/ 09/ 09"
i nstance=0

name="ACME, exanpl e" parent ="pseudo” instance=1,;
whi zzy- mode="on";

debug- | evel =3;

fi

.in -2

.sp
.LP

This creates two \fBdevinfo\fR nodes call ed \ fBACME, exanpl e\ f R which attaches
bel ow the \fBpseudo\fR node in the kernel device tree. The \fBinstance\fR
property is only interpreted by the \fBpseudo\fR node, see \fBpseudo\fR(4) for
further details. A property called \fBdebug-level\fRis created on the first

\ f Bdevi nf o\ f R node which has the value 1. The \fBexanple\fR driver is able to
fetch the value of this property using \fBddi _prop_get_int\fR(9F).
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192
193
194
195
196
197
198
199
200
201

203
205
204
205
206
207
208
209
210
211
212
215
213
214
215
216
217
218
222
219
220
221
225
226
227

.sp
.LP

Two gl obal driver properties are created, \fBwhizzy-node\fR (which has the
string value "on") and \fBdebug-|evel\fR (which has the value 3). If the driver
| ooks up the property \fBwhizzy-node\fR on either node, it retrieves the val ue
of the global \fBwhizzy-node\fR property ("on"). If the driver [ooks up the

\ f Bdebug- 1l evel \fR property on the first node, it retrieves the value of the

\ f Bdebug- 1 evel \fR property on that node (1). Looking up the same property on
the second node retrieves the value of the global \fBdebug-Ilevel\fR property

(3).

. SH SEE ALSO

.sp

. LP

\fBadd_drv\fR(lM, \fBpci\fR(4), \fBpseudo\fR(4), \fBsbus\fR(4), \fBscsi\fR(4),
\ f Bprobe\ f R(9E), \fBddi getlongprop\fR(gF) \ f Bddi _get prop\ f R(9F),
\ f Bddi _get propl en\ f R(9F), \fBddi _prop_get |nt\fR( F),

\ f Bddi _prop_I| ookup\ f R(9F), \ f Bddi _pr op_op\ f R(9F)

.sp

.LP

\fIWiting Device Drivers\fR

. SH WARNI NGS

.sp

.LP

To avoi d nanespace col |l isions between nultiple driver vendors, it is strongly
reconmended that the \flname\fR property of the driver should begin with a
vendor - uni que string. A reasonably conpact and uni que choice is the vendor
over -the-counter stock synbol .

. SH NOTES

.sp
.LP
The \fBupdat e_dr v\

r fR(lM command shoul d be used to pronpt the kernel to reread
\fBdriver.conf\fR files
\fBdriver.conf\fR files. Using \fBnodunload\fR(1M to update \fBdriver.conf\fR
continues to work in release 9 of the Solaris operating environnent, but the
behavior will change in a future rel ease.
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LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 62 . he 2
26071 Sun Sep 16 19:22:56 2018 63 .na
new usr/src/ man/ man4/ i ke. config. 4 64 \fB\fBXXX\fR | \fBYYNfR | \fBZZZ\fRfR
9842 man page typos and spelling 65 . ad
LEEE R R R R EE SRR EEEEEEEEEEE R REEEE SRR EEEEEEEEEEEEREREEEEEEEEESE] 66 -Sp 6
1'\" te 67 . RS 4n
2 .\" Copyright (c) 2009, Sun M crosystens, Inc. All Rights Reserved. 68 Either the words \fBXX\fRX, \fBYYNfR, or \fBZZZ\fR, for exanple, {yes,no}.
3 .\" Copyright (c) 2015, Circonus, Inc. All Rights Reserved. 69 .RE
4 .\" The contents of this file are subject to the ternms of the Common Devel opnent
5 .\" See the License for the specific |anguage governing perm ssions and |limtat 71 .sp
6 .\" fields enclosed by brackets "[]" replaced with your own identifying informat 72 .ne 2
7 .TH | KE. CONFI G 4 "Apr 27, 2009" 73 .na
8 . SH NAME 74 \fBpl-id-type\fR
9 ike.config \- configuration file for |IKE policy 75 . ad
10 . SH SYNOPSI S 76 .sp .6
11 . LP 77 . RS 4n
12 . nf 78 An | KE phase 1 identity type. |KE phase 1 identity types include:
13 \fB/etc/inet/ike/config\fR 79 . br
14 . fi 80 .in +2
81 \fBdn, DN\fR
16 . SH DESCRI PTI ON 82 .in -2
17 . LP 83 . br
18 The \fBl/etc/inet/ike/config\fR file contains rules for matching i nbound | KE 84 .in +2
19 requests. It also contains rules for preparing outbound \fBIKE\fR requests. 85 \fBdns, DNS\fR
20 .sp 86 .in -2
21 .LP 87 . br
22 You can test the syntactic correctness of an \fB/etc/inet/ike/config\fR file by 88 .in +2
23 using the \fB-c\fR or \fB-f\fR options of \fBin.iked\fR(1M. You nust use the 89 \fBfgdn, FQDN\fR
24 \fB-c\fR option to test a \fBconfig\fR file. You m ght need to use the \fB-f\fR 90 .in -2
25 option if it is not in \fB/etc/inet/ike/config\fR 91 . br
26 .SS "Lexical Conponents"” 92 .in +2
27 . LP 93 \fBgn, G\\fR
28 On any line, an unquoted \fB#\ fR character introduces a corment. The remai nder 94 .in -2
29 of that line is ignored. Additionally, on any line, an unquoted \fB//\fR 95 . br
30 sequence introduces a comment. The remai nder of that line is ignored. 96 .in +2
31 .sp 97 \fBip, IPfR
32 .LP 98 .in -2
33 There are several types of lexical tokens in the \fBike.config\fR file: 99 . br
34 .sp 100 .in +2
35 .ne 2 101 \fBi pv4\fR
36 .na 102 .in -2
37 \fB\fInumfRfR 103 . br
38 .ad 104 .in +2
39 .sp .6 105 \fBi pv4_prefix\fR
40 . RS 4n 106 .in -2
41 A decimal, hex, or octal nunber representationis as in’'C. 107 . br
42 . RE 108 .in +2
109 \fBi pv4_range\fR
44 . sp 110 .in -2
45 .ne 2 111 . br
46 .na 112 .in +2
47 \fB\fll Paddr\fR/\flprefix\fR/\flrange\fRfR 113 \fBi pv6\fR
48 . ad 114 .in -2
49 .sp .6 115 . br
50 . RS 4n 116 .in +2
51 An | Pv4 or IPv6 address with an optional /\fINNNMfR suffix, (where \fINNMfR is 117 \fBi pv6_prefi xX\fR
52 a \flnumfR) that indicates an address (\fBCIDRfR) prefix (for exanple, 118 .in -2
53 \fB10.1.2.0/24\fR). An optional /\fIADDRfR suffix (where \fIADDRfR is a 119 . br
54 second | P address) indicates an address/mask pair (for exanple, 120 .in +2
55 \fB10. 1. 2. 0/ 255. 255. 255. 0\ fR). An optional -\flIADDRfR suffix (where \flIADDR fR 121 \fBi pv6_range\fR
56 is a second | Pv4 address) indicates an inclusive range of addresses (for 122 .in -2
57 exanple, \fB10.1.2.0-10.1.2.255\fR). The \fB/\fR or \fB-\fR can be surrounded 123 . br
58 by an arbitrary amount of white space. 124 .in +2
59 .RE 125 \f Brbox, MBOX\fR
126 .in -2
61 .sp 127 . br
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128
129
130
131

133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176

178
179
180
181

183
184
185
186
187
188
189
190
191
192
193

.in +2
\fBuser _fqdn\fR
.in -

.RE

.sp
.ne 2

.na
\fB\fB"\fRflIstring\fRfB"\fRfR
.ad

.sp .6

. RS 4n

A quoted string.

.sp

Exanpl es include:\fB"Label foo"\fR, or \fB'C=US, OU=Sun M crosystens\e, Inc.,
N=ol entd@ng. exanpl e. com'\ f R

.sp
A backslash (\fB\e\fR) is an escape character. If the string needs an actual
backsl ash, two nust be specified.

.RE

.sp
.ne 2

. na
\fB\flcert-sel \fRfR
.ad

.sp .6

. RS 4n

A certificate selector, a \flstring\fR which specifies the identities of zero
or nore certificates. The specifiers can conformto \fBX 509\fR naning
conventions.

.sp
A \flcert-sel\fR can al so use various shortcuts to natch either subject
alternative nanes, the filename or \fBslot\fR of a certificate in
\fB/etc/inet/ikelpublickeys\fR, or even the \fBISSUER fR For exanple:
.sp

Lin +2

. nf

" SLOT=0"

" EMAI L=post mast er @lonai n. or g"

"webnmast er @omai n. org" # Sonme just work w o TYPE=

"1P=10.0.0. 1"
"10.21.11. 11"

" DNS=www. dorai n. or g"
"mai | host.domain.org" # Some just work w o TYPE=

"] SSUER=C=US, O=Sun M crosystens\\, Inc., CN=Sun CA"
fi

.in -2

.sp

# Some just work w o TYPE=

Any \flcert-sel\fR preceded by the character \fB!\fR indicates a negative
match, that is, not matching this specifier. These are the same kind of strings
used in \fBikecert\fR(1M.

. RE

.sp
.ne 2

.na
\fB\flldap-list\fRfR
ad

'sp .6

. RS 4n

A quoted, conmma-separated |ist of LDAP servers and ports.

.sp

For exanple, \fB'l dapl. exanple.com'\fR, \fB"l dapl. exanpl e.com 389"\fR,
\fB"I dapl. exanpl e. com 389, | dap2. exanpl e. conf'\ fR.
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194
195

.sp
The default port for LDAP is \fB389\fR

196 . RE

198
199
200
201
202
203
204
205

.sp
.ne 2

.na
\fg\flparaneter-list\fR\fR
a

:sp .6
. RS 4n
A list of paraneters.

206 . RE

208
209
210
211
212
213
214
215
216
217
218
219
220
221

.SS "File Body Entries"

.LP

There are four main types of entries:
.RS +4

TP

.i;at \ (bu

.el o
gl obal paraneters
.RE

.RS +4

. TP

.iet \(bu

.el o

| KE phase 1 transformdefaults

222 .RE

223 .
224 .

225
226
227

.iet \(bu
.el o
I KE rule defaults

228 . RE

229 .
230 .

231
232
233

.iet \(bu
o

I KE rul es

234 . RE

235 .
236 .

237

238 .

239
240
241
242
243
244
245
246
247
248

The gl obal paraneter entries are as follows:

.ne 2

.nha

\fBcert_root \flcert-sel\fRfR
ad

.sp .6

. RS 4n

The X. 509 distinguished name of a certificate that is
certificate.It nmust be encoded in a file in the \fB/e
directory. It nmust have a CRL in \fB/etc/inet/ikel/crl
\fBcert_root\fR paraneters aggregate.

a trusted root CA
c/inet/ikelpublickeys\fR
f

t
\fRs. Miltiple

249 . RE

251
252

253 .

254
255
256
257
258
259

.sp
.ne 2

na
\fBcert _trust \flcert-sel\fRfR

.ad

.sp .6

. RS 4n

Speci fies an X. 509 distinguished nane of a certificate that is self-signed, or
has ot herw se been verified as trustworthy for signing | KE exchanges. It nust
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260
261

be encoded in a file in \fB/etc/inet/ikel/publickeys\fR Miltiple
\fBcert _trust\fR paraneters aggregate.

262 . RE

264
265
266
267
268
269
270
271
272
273

275
276
277
278
279
280
281
282
283
284

286
287
288
289

290 .

291
292
293
294

296
297

298 .

299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317

.sp

.ne 2

. na

\fBexpire_tiner \flinteger\fRfR
.ad

.sp .6

. RS 4n

The nunber of seconds to let a not-yet-conplete | KE Phase | (Min Mde)
negotiation linger before deleting it. Default value: 300 seconds.

. RE

.sp
.ne 2

.nha
\fBignore_crls\fR
ad

.sp .6

. RS 4n

If this keyword is present in the file, \
Revocation Lists (\fBCRL\fRs) for root \f
.RE

fBin.iked\fR(1M ignores Certificate
BCA\fRs (as given in \fBcert_root\fR)

.sp
.ne 2

.na
\fBl dap_server \flldap-list\fRfR
ad

.sp .6

. RS 4n

A list of LDAP servers to query for certificates. The |list can be additive.
. RE

.sp
.ne 2

na
\ fBpkcsl1ll path \flstring\fRfR
.ad

.sp .6

. RS 4n

The string that follows is a name of a shared object (\fB\& so\fR) that

i npl ements the PKCS#11 standard. The nane is passed directly into

\ fBdl open\fR(3C) for linking, with all of the semantics of that library call.
By default, \fBin.iked\fR(1M runs the sane | SA as the running kernel, so a
I'ibrary specified using \fBpkcsll_path\fR and an absol ute pat hnane \fBnust\fR
match the same | SA as the kernel. One can use the start/exec SMF property (see
\fBsvccfg\fR(1M) to change \fBin.iked\fR s I SA but it is not recomrended.

.sp
If this setting is not present, the default value is set to \fBlibpkcsll. so\fR
Mbst cryptographic providers go through the default library, and this paraneter
shoul d only be used if a specialized provider of |KE-useful cryptographic
services cannot interface with the Solaris Cryptographic Framework. See

\ f Bcrypt oadm f R(1M .

sp

Thi's option is now deprecated, and may be renpved in a future rel ease.

318 .RE

320
321

322 .

323
324
325

.sp
.ne 2

na
\fBretry_limt \flinteger\fRfR
.ad

.sp .6
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326
327
328
329

331
332

333 .

334
335
336
337
338
339
340

. RS 4n

The nunber of retransmts before any | KE negotiation is aborted. Default val ue:
5 tines.

.RE

.sp
.ne 2

na
\fBretry_tiner_init \flinteger\fR or \flfloat\fRfR
.ad

.sp .6

. RS 4n

The initial interval (in seconds) between retransmts. This interval is doubled
until the \fBretry_timer_max\fR value (see below) is reached. Default val ue:
0.5 seconds.

341 . RE

343
344

345 .

346
347
348
349
350
351
352
353
354
355
356
357
358
359

361
362
363
364
365
366
367
368
369
370

372
373
374
375
376
377
378
379
380
381

383
384
385
386
387
388
389
390
391

.sp
.ne 2

na
\fBretry_tiner_max \flinteger\fR or \flfloat\fRfR
.ad

.sp .6

. RS 4n

The maxi muminterval (in seconds) between retransmts. The doubling retransmt
interval stops growing at this limt. Default value: 30 seconds.

.LP

Note -

.sp

.RS 2

This value is never reached
interval is 8 (0.5 * 2 " (5
. RE

.RE

with the default configuration. The | ongest
- 1)) seconds.

.sp
.ne 2

.na
\fBproxy \flstring\fRfR
.ad

.sp .6

.RS 4n

The string following this keyword nmust be a URL for an HTTP proxy, for exanple,
\fBhttp://proxy: 8080\ fR.

.RE

.sp
.ne 2

.na

\fBsocks \flstring\fRfR

.ad

.sp .6

. RS 4n

The string following this keyword nust be a URL for a SOCKS proxy, for exanple,
\ f Bsocks: //socks- proxy\f R

. RE

.sp
.ne 2

.ha
\fBuse_http\fR
.ad

.sp .6

. RS 4n

If this keyword is present in the file, \fBin.iked\fR(1M uses HTTP to retrieve
Certificate Revocation Lists (\fBCRL\fRs).
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392

394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411

413
414

415 .

416
417
418
419
420
421

. RE

.sp

.LP

The foll owi ng | KE phase 1 transform paranmeters can be prefigured using
file-level defaults. Values specified within any given transformoverride these
defaults.

.sp

.LP

The | KE phase 1 transformdefaults are as follows:

.sp

.ne 2

.na
\fBpl_lifetine_secs \flnumfRfR
.ad

.sp .6

.RS 4n

The proposed default lifetime, in seconds, of an | KE phase 1 security
associ ation (\fBSAfR).

.RE

.sp
.ne 2

na
\fBpl_nonce_len \flnumfR R
.ad

.sp .6

. RS 4n

The length in bytes of the phase 1 (quick npbde) nonce data. This cannot be
specified on a per-rule basis.

422 . RE

424
425
426
427
428
429
430
431
432
433
434
435
436
437

.sp
.LP

The following IKE rul e paranmeters can be prefigured using file-level defaults.
Val ues specified within any given rule override these defaults, unless a rule
cannot .

.sp
.ne 2

.na
\fBp2_lifetine_secs \flnumfRfR
.ad

.sp .6

. RS 4n

The proposed default lifetime, in seconds, of an |KE phase 2 security
association (SA). This value is optional. If omtted, a default value is used.

438 . RE

440
441

442 .

443
444
445
446
447
448
449
450
451
452
453
454
455
456
457

.sp
.ne 2

na
\fBp2_softlife_secs \flnumfRfR
.ad

.Sp .6

.RS 4n

The soft lifetine of a phase 2 SA, in seconds. If this value is specified, the
SA soft expires after the nunber of seconds specified by
\fBp2_softlife_secs\fR This causes \fBin.iked\fR to renegoti ate a new phase 2
SA before the original SA expires.

.sp
This value is optional, if omtted soft expiry occurs after 90% of the lifetine
specified by \fBp2_lifetine_secs\fR The val ue specified by
\fBp2_softlife_secs\fRis ignored if \fBp2_lifetime_secs\fR is not specified.

.sp
Setting \fBp2_softlife_secs\fR to the sane value as \fBp2_lifetime_secs\fR
di sabl es soft expires.
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458

460
461
462
463
464
465
466
467

. RE

.sp
.ne 2

.na
\fBp2_idletine_secs \flnumfRfR
.ad

.sp .6

.RS 4n
The idle lifetinme of a phase 2 SA, in seconds. If the value is specified, the

468 val ue specifies the lifetime of the SA, if the security association is not used
469 before the SAis revalidated

470 . RE

472 . sp

473 .ne 2

474 . na

475 \fBp2_lifetime_kb \flnumfR R

476 . ad

477 .sp .6

478 . RS 4n

479 The lifetine of an SA can optionally be specified in kilobytes. This paraneter
480 specifies the default value. If lifetimes are specified in both seconds and
481 kil obytes, the SA expires when either the seconds or kilobyte thresholds are

481
482
483

485
486

487 .

488
489
490
491
492
493
494
495
496
497
498

500
501
502
503
504
505
506
507
508
509

511
512

513 .

514
515
516
517
518
519
520
521
522

kil obytes, the SA expires when either the seconds or kilobyte threshholds are
passed.
. RE

.sp
.ne 2

na
\fBp2_softlife_kb \fInumfRfR
.ad

.sp .6

.RS 4n

This value is the nunber of kilobytes that can be protected by an SA before a
soft expire occurs (see \fBp2_softlife_secs\fR, above).

.sp
This value is optional. If omtted, soft expiry occurs after 90% of the
lifetime specified by \fBp2_lifetime_kb\fR The val ue specified by
\fBp2_softlife_kb\fRis ignored if \fBp2_lifetime_kb\fR is not specified.
.RE

.sp
.ne 2

. na

\fBp2_nonce_len \flnumfRfR
ad

.sp .6

.RS 4n

The length in bytes of the phase 2 (quick npbde) nonce data. This cannot be
specified on a per-rule basis.

. RE

.sp
.ne 2

na
\fg:local_id_type\prl-id-type\fR\fR

. al

.sp .6

. RS 4n

The local identity for IKE requires a type. This identity type is reflected in
the | KE exchange. The type can be one of the follow ng:

.RS +4

TP

.iet \(bu
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523
524

el

o}
an | P address (for exanple, \fB10.1.1.2\fR)

525 . RE

526
527
528
529
530

.RS +4

TP
.iet \(bu
.el o

DNS nane (for exanple, \fBtest.donain.comfR)

531 . RE

532
533
534

.RS +4

. TP

.iet \(bu
|

535 .e

536

0
MBOX RFC 822 nane (for exanple, \fBroot@lonain.comfR)

537 . RE

538
539
540
541
542
543

.RS +4
TP

.iet \(bu
.el o

DNX. 509 di stingui shed name (for exanple,
CN=Sun Test cert\fR)

\fBC=US, O=Sun M crosystens\, Inc.,

544 . RE

545

547
548

. RE

.sp
.ne 2

549 .na

550

\fBpl_xform’{’ paranmeter-list "}\fR

551 . ad

552
553
554
555
556
557
558
559
560
561
562
563
564

.sp .6

. RS 4n

A phase 1 transform specifies a method for protecting an I KE phase 1 exchange.
An initiator offers up lists of phase 1 transfornms, and a receiver is expected
to only accept such an entry if it matches one in a phase 1 rule. There can be
several of these, and they are additive. There nmust be either at |east one
phase 1 transformin a rule or a global default phase 1 transformlist. In a
configuration file without a global default phase 1 transformlist \fBand\fR a
rule without a phase, transformlist is an invalid file. Unless specified as
optional, elements in the paraneter-list must occur exactly once within a given
transform s paraneter-list:

.sp

.ne 2

565 . na

566

\ f Boakl ey_group \flnunber\fRfR

567 . ad

568
569
570
571
572

573 .b

574
575
576
577
578
579
580
581
582
583
584
585
586
587
588

.sp .6
. RS 4n
The Caekley Diffie-Hellman group used for | KE SA key derivation. The group
nunbers are defined in RFC 2409, Appendix A, RFC 3526, and RFC 5114, section
3.2. Acceptable values are currently:
r
Lin +2
1 (MODP 768-bit)
.in -2
.b
| +2
1024-bit)
.in -2
.b
|

r
n

2 (MoDP

n

r

n +2

3 (EC2N 155-bit)
.in

. br

|n

4 (

in

+2
EC2N 185-bi t)
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589
590
591
592
593
594
595

596 .

597
598
599

600 .

601
602
603

604 .

605
606
607

608 .

609
610
611

612 .

613
614
615

616 .

617
618
619

620 .
621 .

622
623

624 .
625 .

626
627

628 .
629 .

630
631

632 .
633 .

634
635
636
637
638
639
640
641
642
643
644
645

647
648
649
650
651
652
653
654

. br
in 42
5 (MODP 1536-bit)
.in -2
. br
in 42
14 (MODP 2048-bit)
in-2
. br
in 42
15 (MODP 3072-bit)
in-2
. br
Lin 42
16 (MODP 4096- bit)
in-2
. br
Lin 42
17 (MODP 6144-bit)
in-2
. br
in 42
18 (MODP 8192-bit)
in-2
. br
Lin +2
19 (ECP 256-bit)
in-2
. br
Lin +2
20 (ECP 384-bit)
i 2

24 (MODP 2048-bi t,
in-2

.br

Lin +2

25 (ECP 192-bit)
in -2

. br

.in +2

26 (ECP 224-bit)
.in -2

. RE

.sp
.ne 2

. ha

\fBencr _al g {3des,
aes-chc}\fR

.ad

.sp .6

. RS 4n

with 160-bit Prime O der Subgroup)

with 224-bit Prime O der Subgroup)

with 256-bit Prime O der Subgroup)

3des-chc,

bl owfi sh, bl owfish-cdc,

des,

des-cbc,

aes,

10
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655
656
657
658
659

An encryption algorithm as in \fBipsecconf\fR(1M. However, of the ciphers
listed above, only \fBaes\fR and \fBaes-cbc\fR all ow optional key-size setting,
using the "low val ue-to-high value" syntax. To specify a single AES key size,
the I ow val ue nust equal the high value. If no range is specified, all three
AES key sizes are all owed.

660 . RE

662
663

.sp
.ne 2

664 . na

665

\fBauth_al g {nd5, sha, shal, sha256, sha384, sha512}\fR
d

666 . ai

667
668
669
670
671
672
673
673
674
675

677
678
679
680
681

682 .

683
684

.sp .6
. RS 4n
An authenti cation algorithm

Use \fBi psecal gs\fR(1M with the \fB-I\fR option to |list the |IPsec protocols
and al gorithms currently defined on a system The \fBcryptoadmlist\fR comrand
displays a list of installed providers and their mechanisms. See

diplays a list of installed providers and their mechani sns. See
\chryptoadr'r\fR(lM

.sp

.ne 2

.nha

\ f Baut h_net hod {preshared,
.ad

sp .6

.RS 4n

The aut hentication nethod used for | KE phase 1.

rsa_sig, rsa_encrypt, dss_sig}\fR

685 . RE

687
688
689
690

.sp
.ne 2

.na
\fBpl_ lifetine_secs \flnumMfRfR
d

691 . al

692
693
694

.sp .6
.RS 4n

Optional. The lifetime for a phase 1 SA

695 . RE

697

699
700
701
702

.RE

.sp
.ne 2

.na
\fBp2_lifetine_secs \flnumfRfR
d

703 . al

704
705
706
707
708

.sp .6

.RS 4n

If configuring the kernel defaults is not sufficient for different tasks, this
paranetea can be used on a per-rule basis to set the IPsec \fBSAfR |ifetines
I n seconds.

709 . RE

711
712
713
714

.sp
.ne 2

.ha
\fBp2_pfs \flnumfRfR
d

715 . a

716
717
718
719

.sp .6

.RS 4n

Use perfect forward secrecy for phase 2 (quick node). If selected,
group specified is used for phase 2 PFS. Acceptabl e values are:

t he oakl ey

11
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720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738

739 .

740
741
742

743 .

744
745
746
747
748

750
751
752
753
754
755
756
757
758
759
760
761

. br

.in 42

0 (do not use Perfect Forward Secrecy for |Psec SAs)
.in -2

. br

Lin 42

1 (768-bit)
.in -2

. br

Lin 42

2 (1024-bit)
.in -2

. br

in 42

5 (1536-bit)
.in -2

. br

in 42

14 (2048-bit)
in-2

. br

Lin 42

15 (3072-bit)
in-2

. br

Lin +2

16 (4096-bit)
.in -2

. RE

.sp
.LP

An | KE rule starts with a right-curly-brace (\fB{\fR), ends with a
left-curly-brace (\f B} fR), and has the follow ng paraneters in between:
-Sp

.ne 2

.na
\fBlabel \flstring\fRfR
.ad

.sp .6

. RS 4n

Requi red paraneter. The adnministrative interface to \fBin.iked\fR | ooks up

762 phase 1 policy rules with the | abel as the search string. The adm nistrative
763 Interface also converts the label into an index, suitable for an extended
764 ACQUI RE nessage from PF_KEY - effectively tying | Psec policy to IKE policy in
765 the case of a node initiating traffic. Only one \fBlabel\fR parameter is

766 al | oned per rule.

767 .RE

769 .sp

770 .ne 2

771 .na

772 \fBlocal _addr <\fllPaddr\fR/ \flprefix\fR/\flrange\fR>\fR

773 . ad

774 .sp .6

775 . RS 4n

776 Required paraneter. The |ocal address, address prefix, or address range for

777
778

this phase 1 rule.
given rule.

Mil tiple \fBlocal _addr\fR paranmeters accunulate within a

779 .RE

781
782
783
784
785

.sp
.ne 2

.ha
\fBrenpte_addr <\fllPaddr\fR \flprefixX\fR/ \flrang\fRe>\fR
.ad

12
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786
787
788
789
790

.sp .6

. RS 4n

Requi red paraneter.
this phase 1 rule.
given rule.

The renote address, address prefix, or address range for
Mil tiple \fBrenpte_addr\fR paranmeters accunulate within a

791 . RE

793
794

.sp
.ne 2

795 . na

796
797
798
799
800
801
802
803
804
805
806

\fBlocal _id_type \flpl-id-type\fRfR

.ad

.sp .6

. RS 4n

Whi ch phase 1 identity type | uses. This is needed because a single certificate
can contain rmultiple values for use in |KE phase 1. Wthin a given rule, all
phase 1 transforms nust either use preshared or non-preshared authentication
(they cannot be mixed). For rules with preshared authentication, the

\fBlocal _id_type\fR paraneter is optional, and defaults to \fBIP\fR For rules
whi ch use non-preshared authentication, the 'local _id_type' paraneter is
required. Multiple 'local _id_type' paraneters within a rule are not allowed.

807 . RE

809
810

.sp
.ne 2

811 .na

812
813
814
815
816
817
818

\fBlocal _id \flcert-sel\fRfR
.ad

"RS 4n

Di sal | owed for preshared authentication method; required paraneter for

non- preshared authentication method. The local identity string or certificate
selector. Only one local identity per rule is used, the first one stated.

819 .RE

821
822
823
824
825
826
827
828
829
830
831
832
833
834

.sp
.ne 2

. na

\fBrenpte_id \flcert-sel\fRfR
.ad

RS 4n

Di sal | owed for preshared authentication method; required paraneter for

non- preshared authentication method. Selector for which renpte phase 1
identities are allowed by this rule. Multiple \fBrenpote_id\fR paraneters
accunul ate within a given rule. If a single enpty string (\fB""\fR) is given,
then this accepts any remote \fBID\fR for phase 1. It is recommended t hat
certificate trust chains or address enforcenment be configured strictly to
prevent a breakdown in security if this value for \fBrempte_id\fR is used.

835 . RE

837
838
839
840
841
842
843
844
845
846

.sp
ne 2

\pr2 lifetime_secs \fInumfRfR

sp .6

RS 4n

If configuring the kernel defaults is not sufficient for different tasks, this
paraneter can be used on a per-rule basis to set the IPsec \fBSAfR |ifetinmes
in seconds.

847 . RE

849
850
851

.sp
.ne 2
.na
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852 \fBp2_pfs \flnumfRfR

853 . ad

854 .sp .6

855 . RS 4n

856 Use perfect forward secrecy for phase 2 (quick node). If selected, the oakley
857 group specified is used for phase 2 PFS. Acceptable values are

858 . br

859 .in +2

860 0 (do not use Perfect Forward Secrecy for |Psec SAs)

861 .in -2

862 . br

863 .in +2

864 1 (768 bit)

865 .in -

866 . br

867 .in +2

868 2 (1024-bit)

869 .in -2

870 . br

871 .in +2

872 5 (1536-bit)

873 .in -2

874 br

875

876 14 (2048 bit)

877 .in -

878 br

879

880 15 (3072 bit)

881 .in -

882 br

883

884 16 (4096 bit)

885 .in -

886 . RE

888 .sp

889 .ne 2

890 .na

891 \fBpl_xform\fB{\fR \flparaneter-list\fR\fB}\fRfR

892 . ad

893 .sp .6

894 . RS 4n

895 A phase 1 transform specifies a nethod for protecting an | KE phase 1 exchange.
896 An initiator offers up lists of phase 1 transforms, and a receiver is expected
897 to only accept such an entry if it matches one in a phase 1 rule. There can be

898
899
900
901

several of these, and they are additive. There nmust be either at |east one
phase 1 transformin a rule or a global default phase 1 transformlist. A
\fBike.config\fR file without a global default phase 1ltransformlist \fBand\fR
a rule without a phase 1 transformlist is an invalid file. Elenents within the

902 paraneter-list; unless specified as optional, nust occur exactly once within a
903 given transforms paraneter-list:

904 .sp

905 .ne 2

906 .na

907 \fBoakl ey_group \flnunber\fR fR

908 . ad

909 .sp .6

910 . RS 4n

911 The Qakley Diffie-Hellman group used for \fBIKE SA\fR key derivation.
912 Acceptabl e values are currently:

913 . br

914 .in +2

915 1 (768-bit)

916 .in -2

917 . br
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918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936

937 .

939
940
941
942
943
944
945
946
947
948
949
950
951

Lin +2

2 (1024-bit)
.in -2

. br

Lin +2

5 (1536-hbit)
.in -2

. br

in 42

14 (2048-bit)
.in -2

. br

in 42

15 (3072-bit)
.in -2

. br

in 42

16 (4096-bit)
.in -2

RE

.sp
.ne 2

.na

\fBencr_al g {3des, 3des-cbc, blowfish, blowfish-cdc, des, des-chc, aes,
aes-chc}\fR

.ad

.sp .6

.RS 4n

An encryption algorithm as in \fBipsecconf\fR(1M. However, of the ciphers
listed above, only \fBaes\fR and \fBaes-cbc\fR all ow optional key-size setting,
using the "l ow val ue-to-high value" syntax. To specify a single AES key size,
the | ow val ue nust equal the high value. If no range is specified, all three
AES key sizes are all owed.

952 . RE

954
955

.sp
.ne 2

956 . na

957

\fBauth_al g {nd5, sha, shal}\fR

958 . ad

959
960
961

.sp .6
. RS 4n
An aut hentication algorithm as specified in \fBipseckey\fR(1M.

962 . RE

964
965

.sp
.ne 2

966 .n

967
968
969
970
971

a
\ f Baut h_net hod {preshared, rsa_sig, rsa_encrypt,
.ad
.sp .6
. RS 4n
The authentication nmethod used for | KE phase 1.

dss_sig}\fR

972 . RE

974
975

.sp
.ne 2

976 .na

977

\fBpl_lifetine_secs \fInumfRfR
d

978 . al

979
980
981

.sp .6
.RS 4n

Optional. The lifetine for a phase 1 SA

982 . RE

new usr/src/ man/ man4/ i ke. config. 4

984

986
987
988

989 .

. RE

. SH EXAMPLES

.LP

\fBExanple 1 \fRA Sanple \fBike.config\fR File

The fol I ow ng is an exanple of an \fBike.config\fR file:
.in +2

### BEQ NNI NG OF FI LE
### First sone gl obal paraneters...
### certificate paraneters...

# Root certificates. | SHOULD use a full D stinguished Nane

# | nust have this certificate in my |ocal fllesystem see |kecert(1r'r).

cert_root O=Sun M crosystens\\, Inc., CN=Sun CA"
# Explicitly trusted certs that need no signatures, or perhaps

# sel f-signed ones. Like root certificates, use full DNs for them

# for now.
cert_trust "EMAI L=r oot @omai n. or g"
# Where do | send LDAP requests?

| dap_server "1 dapl. donwi n. or g, | dap2. domai n. or g: 389"
## phase 1 transformdefaults...

pl_lifetinme_secs 14400

1018 pl_nonce_l en 20

1020 ## Paraneters that mght also show up in rules
1022 pl_xform{ auth_method preshared oakley_group 5 auth_alg sha
1023 encr_al g 3des }

1024 p2_pfs 2

1028 ### Now sone rules. ..

1030 {

1031 | abel "sinple inheritor”

1032 local _id_type ip

1033 | ocal _addr 10.1.1.1

1034 renote_addr 10.1.1.2

1035

__unchanged_portion_onitted_

16
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.\" Copyright (C 1990, Regents of the University of Mchigan. Al R ghts Reser

.\" Portions Copyright (C) 1997, Sun Mcrosystenms, Inc. All Rights Reserved.

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

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

. TH LDAPSEARCHPREFS. CONF 4 "Nov 26, 2017"

. SH NAME

Idapsearchprefs. conf \- configuration file for LDAP search preference routines

. SH SYNOPSI S

.LP

. nf
\ f B/ et c/ opt/ SUN\Wonn/ | dap/ current /| dapsear chprefs. conf\fR
i

SH DESCRI PTI ON

The \ f Bl dapsear chprefs.conf\fR file contains informati on used by LDAP when
searching the directory. Blank lines and lines that start with a hash ('#)
character are treated as comments and i gnored. Non-comment |ines contain one or
nore tokens. Tokens are separated by white space, and doubl e quotes can be used
to include white space inside a token.

.sp

.LP

Search preferences are typically used by LDAP-based client programs to specify

what a user may search for, which attributes are searched, and which options
are available to the user.

sp

LP

The first non-conment Iine specifies the version of the tenplate information
The first non-conmment |ine specifies the version of the tenplate infornmation

and nust contain the token \fBVersion\fR foll owed by an integer version nunber.
For exanpl e:
.sp

Lin 42

. nf

Version 1
fi

.in -2

.sp

.sp

.LP

The current version is \fl1,\fR so the above exanple is always the correct
openi ng |ine.

.sp

.LP

The renmi nder of the file consists of one or nore search preference
configurations. The first line of a search preference is a human-readabl e nanme
for the type of object being searched for, for exanple \fBPeople\fR or
\fBOrgani zations\fR This name is stored in the \flso_objtypepronpt\fR nenber
of the \fBl dap_searchobj\fR structure (see \fBl dap_searchprefs\fR(3LDAP)). For
exanpl e:

.sp

.in +2

. nf

Peopl e

i

.in -2

.sp
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123

125
126

.sp
.LP

specifies a | abel
peopl e.

.sp

.LP

The next line specifies a Iist of opti ons for this search object. The only
option currently allowed is "internal" which nmeans that this search object
shoul d not be presented directly to a user. Options are placed in the
\flso_options\fR nmenber of the \flldap_searchobj\fR structure and can be tested
using the \fBLDAP_I S _SEARCHOBJ_OPTI ON_SET()\fR nacro. Use "" if no special
options are required.

.sp

.LP

The next line specifies a label to use for "Fewer Choices" searches. "Fewer
Choi ces" searches are those where the user’s input is fed to the Idap_filter
routines to determne an appropriate filter to use. ThIS contrasts wth
explicitly-constructed LDAP filters, or "Mre Choices" searches, where the user
can explicitly construct an LDAP filter.

.sp

.LP

For exanpl e:

.sp

Lin +2

. nf

"Search For:"

i

.in -2

.sp

.sp
. LP

can be used by LDAP client programs to |abel
type a "Fewer Choices" search.

.sp

.LP
The next line specifies an LDAP filter prefix to append to all "Mre Choices"
searched. This is typically used to limt the types of entries returned to
those containing a specific object class. For exanple:

.sp

Lin 42

. nf

"(&(obj ectd ass=person)"

fi

for a search preference designed to find X 500 entries for

the field into which the user can

Gin -2
.sp

.sp
.LP

woul d cause only entries containing the object class \flperson\fR to be
returned by a search. Note that parentheses may be unbal anced here, since this
is afilter prefix, not an entire filter.

.sp

.LP

The next line is an LDAP filter tag which specifies the set of LDAP filters to
be applied for "Fewer Choices" searching. The line

\ f B" x500- Peopl e"\ fR
i

.in -2
.sp

.sp
.LP
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127 would tell the client programto use the set of LDAP filters fromthe |dap 193 The next section is a list of search match options, ternminated by a a line
128 filter configuration file tagged "x500-People". 194 containing only the string \fBEND\fR Exanpl e:

129 .sp 195 .sp
130 . LP 196 .in +2
131 The next line specifies an LDAP attribute to retrieve to help the user choose 197 . nf
132 when several entries match the search terns specified. For exanple: 198 "exactly matches" "(Ya=%))"
133 .sp 199 "approxi mately matches" "(%a~=%))"
134 .in +2 200 "starts with" "(%=%*))"
135 . nf 201 "ends with" "(Ya=r W) )"
136 "title" 202 "contai ns" "(Ya=*%W*))"
137 .fi 203 END
138 .in -2 204 . fi
139 .sp 205 .in -2
206 .sp
141 .sp
142 . LP 208 .sp
143 specifies that if nore than one entry matches the search criteria, the client 209 .LP
144 program should retrieve the \fBtitle\fR attribute that and present that to the 210 In this exanple, there are five ways of refining the search. For each nethod,
145 user to allow themto select the appropriate entry. The next line specifies a 211 there is an LDAP filter suffix which is appended to the ldap filter.
146 | abel for the above attribute, for exanple, 212 . SH EXAMPLES
147 .sp 213 . LP
148 .in +2 214 \fBExanple 1 \fRA Sanpl e Configuration Using Search Preference for "people"
149 . nf 215 .sp
150 "Title:" 216 . LP
151 .fi 217 The foll owi ng exanple illustrates one possible configuration of search
152 .in -2 218 preferences for "people".
153 .sp
220 .sp
155 . sp 221 .in +2
156 . LP 222 .nf
157 Note that the values defined so far in the file are defaults, and are intended 223 # Version nunber
158 to be overridden by the specific search options that follow 224 Version 1
159 .sp 225 # Name for this search object
160 . LP 226 Peopl e
161 The next |ine specifies the scope of the LDAP search to be perforned. 227 # Label to place before text box user types in
162 Acceptabl e val ues are subtree, onelevel, and base. 228 "Search For:"
163 .sp 229 # Filter prefix to append to all "Mre Choices" searches
164 . LP 230 " (&(objectd ass=person)"
165 The next section is a list of "Mre Choices" search options, ternmnated by a 231 # Tag to use for "Fewer Choices" searches - fromldapfilter.conf file
166 line containing only the string \fBEND\fR For exanple: 232 "x500- Peopl e"
167 .sp 233 # If a search results in > 1 match, retrieve this attribute to help
168 .in +2 234 # user distinguish between the entries...
169 . nf 235 mul tilineDescription
170 "Common Nane" cn 11111 " " 236 # ...and label It with this string:
171 " Sur nane" sn 11111 " " 237 "Description"
172 "Busi ness Phone" "t el ephoneNunber " 111012 " 238 # Search scope to use when searching
173 END 239 subtree
174 . fi 240 # Follows a list of "Mre Choices" search options. Format is:
175 .in -2 241 # Label, attribute, select-bitmap, extra attr display name, extra attr |dap name
176 .sp 242 # |If last two are null, "Fewer Choices" name/attributes used
243 "Common Nane" cn 11111 "
178 .sp 244 " Sur nane" sn 11111
179 .LP 245 "Busi ness Phone" "tel ephoneNunber" 11101 """ "
180 Each line represents one nmethod of searching. In this exanple, there are three 246 "E-Mai|l Address” "mai " I T
181 ways of searching - by Common Name, by Surname, and by Busi ness Phone nunber. 247 " Uni gnane" "uid" 111212 ot
182 The first field is the text which should be displayed to user. The second field 248 END
183 is the attribute which will be searched. The third field is a bitmp which 249 # Match types
184 specifies which of the natch types are permitted for this search type. A "1" 250 "exactly matches" "(Ya=%) )"
185 value in a given bit position indicates that a particular match type is valid, 251 "approxi matel y matches" "(Ya~=%))"
186 and a "0" indicates that is it not valid. The fourth and fifth fields are, 252 "starts with" "(Ya=%*))
187 respectively, the select attribute nane and on-screen nane for the selected 253 "ends with" "(Ya=*%))"
188 attribute. These values are intended to override the defaults defined above. If 254 "contai ns" "(Y%a=*%*))"
189 no specific values are specified, the client software uses the default val ues 255 END
190 above. 256 . fi
191 .sp 257 .in -2
192 . LP
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259
260
261
262
263
264
265
266

268
269
270
271
272
273
274
275

277
278
279

.sp

.LP

In this exanple, the user may search for People. For "fewer choices" searching,
the tag for the \fBldapfilter.conf\fR(4) file is "x500-People".

. SH ATTRI BUTES

.LP

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

.sp

.sp

. TS

box;

c| c

N

ATTRI BUTE TYPE ATTRI BUTE VALUE
Stability Level Evolving

.TE

. SH SEE ALSO
. LP
\ f Bl dap_searchprefs\f R(3LDAP), \fBattributes\fR(5)
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"\ te

.\" Copyright (C 1990, Regents of the University of Mchigan. Al R ghts Reser

.\" Portions Copyright (C) 1997, Sun Mcrosystenms, Inc. All Rights Reserved.

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

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

. TH LDAPTEMPLATES. CONF 4 "Jul 9, 2003"

. SH NAME

I dapt enpl ates. conf \- configuration file for LDAP display tenplate routines

. SH SYNOPSI S

.LP

. nf
\ f B/ et c/ opt/ SUN\Wonn/ | dap/ current /| dapt enpl at es. conf\fR
i

. SH DESCRI PTI ON
.sp
.LP
The \fBl daptenpl ates. conf\fR file contains information used by the LDAP display
routines.
.sp

LP
Blank lines and lines that start with a hash character ("#) are treated as
conmments and ignored. Non-comment |ines contain one or nore tokens. Tokens are
separated by white space, and doubl e quotes can be used to include white space
i nsi de a token.

The first non-comment |ine specifies the version of the tenplate infornation
The first non-conmment |ine specifies the version of the tenplate information
and nmust contain the token \fBVersion\fR foll owed by an integer version nunber.
For exanpl e,

Ver5|on1
i

in -2
.sp

.sp
.LP

The current version is \flI1\fR so the above exanple is always the correct
first line.

.sp

.LP

The renui nder of the file consists of one or nore display tenplates. The first
two lines of the display tenplate each contain a single token that specifies
singul ar and plural nanes for the tenplate in a user-friendly format. For
exanpl e,

.sp

Lin 42

. nf

" Person"

" Peopl e"

fi

Cin -2
.sp

.sp
. LP

new usr/ src/ man/ man4/ | dapt enpl at es. conf . 4

123 .

specifies appropriate names for a tenplate designed to display person
i nformation.

- SPp

LP

The next |ine specifies the nane of the icon or simlar elenment that is
associated with this tenplate. For exanple,

.sp

Lin 42

. nf

"person icon"

i

.in -2

.sp

.sp
.LP

The next line is a blank-separated |ist of tenplate options. can be used if
no options are desired. Avallable options are: \fBaddable\fR (it is appropriate
to allow entries of this type to be added), \fBmodrdn\fR (it is appropriate to
offer the \fBnodify rdn\fR operation), \fBal tvi ew f R (this tenplate is an
alternate view of another tenplate). For exanple,

.sp

.in +2

. nf
"addabl " "nodrdn"
i

.in -2

.sp

.sp
.LP

The next portion of the tenplate is a list of X 500 object classes that is used
to determne whether the tenplate should be used to display a given entry. The
obj ect class information consists of one or nore lines, followed by a
terminating line that contains the single token \fBEND\fR Each |ine contains
one or nore object class nanes, all of which nmust be present in a directory
entry. Miltiple lines can be used to associate nore than one set of object
classes with a given tenplate. For exanple,

.sp

Lin 42

. nf

enai | Person

or gPer son

END

i

.in -2

.sp

.sp

.LP

neans that the tenplate is appropriate for display of \fBemailPerson\fR entries
or \fBorgPerson\fR entries.

.sp

.LP

The next line after the object class list is the nane of the attribute to

authenticate as to nake changes (use "" if it is appropriate to authenticate as
the entry itself). For exanple,
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126 . LP 192 . ad
127 The next line is the default attribute to use when nanming a new entry, for 193 . RS 14n
128 exanpl e, 194 case-ignore string attributes
129 .sp 195 . RE
130 .in +2
131 . nf 197 .sp
132 "cn" 198 .ne 2
133 . fi 199 .na
134 .in -2 200 \fB\fBnis\fR \fR
135 .sp 201 . ad
202 . RS 14n
137 .sp 203 nultiline string attributes
138 . LP 204 .RE
139 The next line is the distinguished nanme of the default |ocation under which new
140 entries are created. For exanple, 206 .sp
141 .sp 207 .ne 2
142 .in +2 208 .na
143 . nf 209 \fB\fBmai I\fR \fR
144 "o=XYZ, c=US" 210 . ad
145 . fi 211 . RS 14n
146 .in -2 212 RFC-822 conformant nmil address attributes
147 .sp 213 . RE
149 .sp 215 .sp
150 . LP 216 .ne 2
151 The next section is a list of rules used to assign default values to new 217 .na
152 entries. The list should be termnated with a line that contains the single 218 \fB\fBdn\fR \fR
153 token \fBEND\fR Each line in this section should either begin with the token 219 .ad
154 \fBconstant\fR and be followed by the name of the attribute and a constant 220 . RS 14n
155 value to assign, or the line should begin with \fBaddersdn\fR foll owed by the 221 distingui shed name pointer attributes
156 nane of an attribute whose value will be the DN of the person who has 222 . RE
157 authenticated to add the entry. For exanple,
158 .sp 224 .sp
159 .in +2 225 .ne 2
160 . nf 226 .na
161 constant associ at edDomai n XYZ. us 227 \fB\fBbool\fR \fR
162 adder sdn seeAl so 228 . ai
163 END 229 . RS 14n
164 .fi 230 Bool ean attributes
165 .in -2 231 . RE
166 .sp
233 .sp
168 .sp 234 .ne 2
169 .LP 235 . na
170 The last portion of the tenplate is a list of itens to display. It consists of 236 \fB\fBjpeg\fR \fR
171 one or nore lines, followed by a terminating |ine that contains the single 237 .ad
172 token \fBEND\fR Each line is nust begin with the token \fBsanerowfR or the 238 . RS 14n
173 token \fBitem fR 239 JPEG photo attributes
174 .sp 240 . RE
175 . LP
176 It is assuned that each item appears on a row by itself unless it was preceded 242 .sp
177 by a \fBsaneromfR line (in which case it should be displayed on the sane |ine 243 .ne 2
178 as the previous item if possible). Lines that begin with \fBsanerow fR shoul d 244 . na
179 not have any other tokens on them 245 \fB\f Bj peght n\fR \fR
180 . sp 246 . ad
181 .LP 247 . RS 14n
182 Lines that begin with \fBitem fR nust have at |east three nore tokens on them 248 a button that will retrieve and show a JPEG photo attribute
183 an itemtype, a label, and an attribute nane. Any extra tokens are taken as 249 . RE
184 extra arguments.
185 .sp 251 .sp
186 .LP 252 .ne 2
187 The itemtype token nust be one of the follow ng strings: 253 .na
188 .sp 254 \fB\fBfax\fR \fR
189 .ne 2 255 . ad
190 . na 256 . RS 14n
191 \fB\fBcis\fR \fR 257 FAX T.4 format inmmge attributes
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258

260
261
262
263
264
265
266
267

269
270
271
272
273
274
275

. RE

.sp
.ne 2

.na
\fB\fBfaxbtn\fR \fR

.ad

. RS 14n

a button that will retrieve and show a FAX photo attribute
. RE

.sp
.ne 2

. na
\ fB\f Baudi obt n\f R \ fR
.ad

. RS 14n

audi o attributes

276 . RE

278
279
280
281
282
283
284

.sp
.ne 2

. na
\fB\fBtine\fR\fR
.ad

. RS 14n

UTC time attributes

285 . RE

287
288
289
290
291
292
293

.sp
.ne 2

.na
\fB\fBdate\fR \fR

.ad

.RS 14n

UTC time attributes where only the date portion should be shown

294 . RE

296
297
298
299
300
301
302
303

305
306

307 .

308
309
310
311

.sp
.ne 2

. na
\fB\fBurl\fR\fR

.ad

. RS 14n

| abel ed Uni form Resource Locator attributes
. RE

.sp
.ne 2

na
\fB\fBsearchact\fR \fR

.ad

. RS 14n

define an action that will do a directory search for other entries

312 .RE

314
315
316
317
318
319
320

.sp
.ne 2

.na
\fB\fBlinkact\fR\fR

.ad

. RS 14n

define an action which is a link to another display tenplate

321 . RE

323

.sp
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324 .ne 2

325 .na

326 \fB\fBprotected\fR \fR

327 .ad

328 . RS 14n

329 for an encrypted attribute, with values displayed as asterisks

330 . RE

332 .sp

333 . LP

334 An exanple of an itemline for the drink attribute (displayed with |abel "Wrk
335 Phone"):

336 .sp

337 .in +2

338 .nf

339 itemcis "Wor k Phone" t el ephoneNunber

340 . fi

341 .in -2

342 .sp

344 . SH EXAMPLES

345 . LP

346 \fBExanple 1 \fRA Sanple Configuration File Containing a Tenplate that Displays
347 People Entries

348 .sp

349 . LP

350 The following tenplate configuration file contains a tenplates for display of
351 people entries.

353 .sp

354 .in +2

355 . nf

356 #

357 # LDAP display tenplates

358 #

359 # Version nmust be 1 for now

360 #

361 Version 1

362 #

363 # Person tenplate

364 " Person”

365 " Peopl e"

367 # nane of the icon that is associated with this tenplate

368 "person icon"

370 # bl ank-separated |ist of tenplate options ("" for none)

371 "addabl e"

373 #

374 # objectclass |ist

375 per son

376 END

378 #

379 # nane of attribute to authenticate as ("" means auth as this entry)
380 "

382 #

383 # default attribute name to use when form ng RDN of a new entry
384 #

385 "cn"

387 #

388 # default |ocation when adding new entries (DN neans no default)
389 "0=XYZ, c=US"
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391 #

392 # rules used to define default values for new entries
393 END

395 #

396 # list of itens for display

397 itemjpegbtn "Vi ew Phot 0" j pegPhot o "Next Phot 0"
398 i tem audi obt n "Play Sound" audi o

399 itemcis "Al so Known As" cn

400 itemcis "Title" title

401 itemnls "Wor k Addr ess" post al Addr ess

402 itemcis "Wor k Phone" t el ephoneNunber
403 itemcis "Fax Number" facsi m | eTel ephoneNunber
404 itemns "Home Address” honePost al Addr ess
405 itemcis "Hone Phone" honePhone

406 itemcis "User | D" uid

407 item mail "E-Mai | Address” mai |

408 itemcis "Description” description

409 itemdn "See Al so" seeAl so
410 END

411 . fi

412 .in -2

413 .sp

415 . SH ATTRI BUTES

417 .sp

416

.LP
417 See \fBattributes\fR(5) for a description of the followi ng attributes:
418 .sp

420 .sp
421 . TS

422 box;

423 c | ¢

4241 | 1 .

425 ATTRI BUTE TYPE ATTRI BUTE VALUE
426 Stability Level Evolving

427 . TE

429 . SH SEE ALSO

432 .sp

430 . LP

431 \f Bl dap_di spt npl \ f RC3LDAP), \fBl dap_entry2text\fR(3LDAP), \fBattributes\fR(5)
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1'\" te

2 .\" Copyright (c) 2004-2006 Storage Networking Industry Association. Al Rights
3 .\" Portions Copyright (c) 2007, Sun Mcrosystens, Inc. Al Rights Reserved.

4 .\" The contents of this file are subject to the ternms of the Common Devel opnent
5 .\" See the License for the specific | anguage governing perm ssions and |limtat
6 .\" the fields enclosed by brackets "[]" replaced with your own identifying info
7 . TH MPAPI . CONF 4 "Sep 16, 2018"

7 . TH MPAPI . CONF 4 "Mar 15, 2006"

8 . SH NAME

9 npapi.conf \- configuration file for |ibMPAPI

10 . SH SYNOPSI S

11 . LP

12 . nf

13 /et c/ npapi . conf

14 . fi

16 . SH DESCRI PTI ON

17 . LP

18 The \fB/etc/npapi.conf\fR file is used to specify the vendor-provided plugin
19 library that is installed on the system This file is used by the

20 \fBli bMPAPI\f R(3LIB) common library to |load the individual plugin library when
21 its interface is called. If changes are made to the file while the library is
22 in use, the library should be unloaded and rel oaded. Addition and renoval of
23 the plugin library shoul d be handl ed through \fBMP_Regi st er Pl ugi n\ f R( 3MPAPI )
24 and \ f BMP_Der egi st er Pl ugi n\ f R(3MPAPI ) .

25 .sp

26 . LP

27 Each plugin library entry is a single line of the form

28 .sp

29 .in +2

. nf
31 "id" "library file nane"
32 .fi
33 .in -2
34 .sp

. ha
42 \fB\fBid\fRfR

.a
44 . RS 21n
45 The identification of the library. It is the reversed domain name of the vendor
45 The identification of library. It is the resersed domain nanme of the vendor
46 followed by \fB\& \fR followed by the vendor specific name of the plugin that
47 uniquely identifies the plugin library.

.RE

50 .sp
51 .ne 2

.na

53 \fB\fBlibrary file nane\fR fR

54 . ad

55 . RS 21n

56 The absolute path to the shared object library file.

56 The shared object library file in the absolute path format.
. RE

new usr/ src/ man/ man4/ npapi . conf . 4

59

. SH EXAMPLES

.LP

\fBExanpl e 1 \fRExanpl e of an \fB/etc/npapi.conf\fR file

.sp

.in +2

. nf

# This file contains names and references to MP APl plugin libraries
#

# Do NOT manual ly edit this file
#

# Fornat :

#

# <library ID> <library file nane>
#

com sun. npapi 32 /1ib/libnpscsi_vhci.so

com sun. npapi 64 /1ib/64/11bnpscsi_vhci.so

Tho2

. SH ATTRI BUTES

Slés \fBattributes\fR(5) for descriptions of the follow ng attributes:

.sp

.sp
.TS
box;
c| c
.

ATTRI BUTE TYPE ATTRI BUTE VALUE

Tnterface Stability T{
Standard: ANSI INCITS 412 Ml tipath Managenent API
T}

. TE
. SH SEE ALSO
LP

\fBIi bMPAPI\ f R(3LI B), \fBMP_Deregi sterPlugin\fR(3VMPAPI),
\ f BMP_Regi st er Pl ugi n\f R_C3MPAPI ), \fBattributes\fR(5)
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"\ te

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

A" Al Rights Reserved

.\" The contents of this file are subject to the terns of the Common Devel opnent
.\" You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE or http:
.\" Wen distributing Covered Code, include this CDDL HEADER in each file and in
.TH SBUS 4 "Dec 31, 1996"

. SH NAME

shbus \- configuration files for SBus device drivers

. SH DESCRI PTI ON

.sp

.LP

The \fBSBus\fR i s a geographically addressed peripheral bus present on nmany

\ f BSPARC\ f R hardware platfornms. \fBSBus\fR devices are \flself-identifying\fR
\(emthat is to say the \fBSBus\fR card itself provides information to the
systemso that it can identify the device driver that needs to be used. The
devi ce usually provides additional information to the systemin the form of
nanme-val ue pairs that can be retrieved using the \fBDDI\fR property interfaces.
See \fBddi _prop_op\fR(9F) for details.

.sp

.LP

The information is usually derived froma small Forth program stored in the

\ f BFCode\ fR \fBPROM fR on the card, so driver configuration files should be
conpl etely unnecessary for these devices. However, on sone occasions, drivers
for \fBSBus\fR devices may need to use driver configuration files to augnent
the information provided by the \fBSBus\fR card. See \fBdriver.conf\fR(4) for
further details.

.sp

.LP

Wien they are needed, configuration files for \fBSBus\fR device drivers should
identify the parent bus driver inplicitly using the \flclass\fR keyword. This
renoves the dependency on the particular bus driver involved since this may be
named differently on different platforns.

.sp

.LP
Al'l bus drivers of class \fBsbus\fR recognise the follow ng properties:

.sp
ne 2

\fB\fBreg\fR\fR
ad

RS 14n

An arbitrary length array where each elenent of the array consists of a 3-tuple
of integers. Each array elenent describes a |ogically contiguous mappabl e
resource on the \fBSBus.\fR

.sp
The first integer of each tuple specifies the slot nunber the card is pI ugged
into. The second integer of each 3-tuple specifies the offset in the slot
address space identified by the first elenent. The third integer of each
3-tuple specifies the size in bytes of the nmappabl e resource.

S

- SP

The driver can refer to the elements of this array by index, and construct
kernel mappings to these addresses using \fBddi _map_regs\fR(9F). The index into
the array I1s passed as the \flrnunber\fR argunent of \fBddi _map_regs()\fR

Sp
You can use the \fBddi _get*\fR and \fBddi _put*\fR famly of functions to access
regi ster space froma high-level interrupt context.
. RE

.sp
.ne 2
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.na
\fB\fBinterrupts\fRfR

.ad

.RS 14n

An arbitrary length array where each el ement of the array consists of a single
integer. Each array el ement describes a possible \fBSBus\fR interrupt |evel
that the device mght generate.

.sp
The driver can refer to the elenents of this array by index, and register
interrupt handlers with the systemusing \fBddi _add_intr\fR(9F). The index into
the array is passed as the \flinunber\fR argunment of \fBddi _add_intr()\fR

. RE

.sp
ne 2

\fB\fBreglsters\fR\fR

RS 14n

An arbitrary length array where each el ement of the array consists of a 3-tuple

of integers. Each array el enent describes a |ogically contiguous mappabl e
resource on the \fBSBus.\fR

.sp
The first integer of each tuple should be set to \fB\(m 1\fR, specifying that
any SBus slot may be matched. The second integer of each 3-tuple specifies the
offset in the slot address space identified by the first element. The third
i nteger of each 3-tuple specifies the size in bytes of the nappabl e resource.
i nteger of each 3-tuple specifies the size in bytes of the nappable resoure.

.sp
The \fBregisters\fR property can only be used to augnent an inconpletely
specified \fBreg\fR property with information froma driver configuration file.
It may only be specified in a driver configuration file.

. RE

.sp

.LP

Al'l \fBSBus\fR devices nmust provide \fBreg\fR properties to the system The
first two integer elements of the \fBreg\fR property are used to construct the
address part of the device nane under \fB/devices\fR

.sp

.LP

Only devices that generate interrupts need to provide \fBinterrupts\fR
properties.

.sp

.LP

Cccasionally, it may be necessary to override or augnment the configuration
information supplied by the \fBSBus\fR device. This can be achieved by witing
a driver configuration file that describes a prototype device information
(devinfo) node specification, containing the additional properties required.
.sp

.LP

For the systemto nerge the information, certain conditions nust be net. First,
the \fBnanme\fR property nust be the sane. Second, either the first two integers
(sl ot nunber and offset) of the two \fBreg\fR properties nust be the same, or
the second integer (offset) of the \fBreg\fR and \fBregisters\fR properties
nust be the sane.

.sp

.LP

In the event that the \fBSBus\fR card has no \fBreg\fR property at all, the
sel f-identifying information cannot be used, so all the details of the card
nmust be specified in a driver configuration file.

. SH EXAMPLES

.LP

\fBExanple 1 \fRA sanple configuration file.

.sp

.LP
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126
127
128
129

131
132
133
134
135
136

138
139
140
141
142
143

145 .
146 .

147
148
149
150
151
152
153
154
155
156
157

159
161
160
161
162

164
165
166
167
168
169
170
171

Here is a configuration file for an \fBSBus\fR card cal | ed \ f BSUNW net board\f R
The card already has a sinple \fBFCode\fR \fBPROMfR that creates \fBnane\fR
and \fBreg\fR properties, and will have a conplete set of properties for nornal
use once the driver and firmware is conplete.

.sp
.LP

In this exanple, we want to augnment the properties given to us by the firmuare.
We use the same \fBnanme\fR property, and use the \fBregisters\fR property to
match the firmvare \fBreg\fR property. That way we don’t have to worry about
which slot the card is really plugged into.

.sp
.LP

We want to add an \fBinterrupts\fR property while we are devel opi ng the
firmware and driver so that we can start to experinment with interrupts. The
device can generate interrupts at \fBSBus\fR | evel 3. Additionally, we want to
set a \fBdebug-level\fR property to 4.

# Copyright (c) 1992, by Sun M crosystens, |nc.
#i dent " @#) SUNW net boar d. conf 1.4 92/03/10 SM "
#

nanme="SUNW net boar d" cl ass="sbus"
regi sters=-1, 0x40000, 64, - 1, 0x80000, 1024
i nterrupts=3 debug-1|evel =4;

i

.in -2

.sp

. SH ATTRI BUTES
. sp

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

.sp
. TS

box;

c| c

[

ATTRI BUTE TYPE ATTRI BUTE VALUE

Architecture SPARC

172 . TE

174
177
175
176
177
178
179
180
181
185
182
183
184
185

. SH SEE ALSO

.sp

.LP

\fBdriver.conf\fR(4), \fBattributes\fR(5), \fBddi_add_intr\fR(9F),

\ f Bddi _map_regs\fR(9F), \fBddi _prop_op\fR(9F)

.sp

. LP

\fIWiting Device Drivers\fR

. SH WARNI NGS

.sp

.LP

The wi I dcardi ng nechani smof the \fBregisters\fR property natches every
instance of the particular device attached to the system This may not al ways
be what is wanted.
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"\ te

.\" Copyright 1987, 1989 by the Student Information Processing Board of the Mass
.\" Portions Copyright (c) 2004, Sun Mcrosystems, Inc. Al Rights Reserved

.\" The contents of this file are subject to the terns of the Common Devel opnent
.\" You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE or http:
.\" Wen distributing Covered Code, include this CDDL HEADER in each file and in
. TH WARN. CONF 4 "Mar 30, 2005"

. SH NAME

war n. conf \- Kerberos warning configuration file

. SH SYNOPSI S

.LP

. nf

/ et c/ kr b5/ war n. conf

fi

. SH DESCRI PTI ON

.sp

.LP

The \fBwarn.conf\fR file contains configuration information specifying how
users will be warned by the \fBktkt_warnd\fR daenon about ticket expiration. In
addition, this file can be used to auto-renew the user’s Ticket-Ganting Ticket
(TGT) instead of warning the user. Credential expiration warnings and
auto-renew results are sent, by nmeans of syslog, to \fBauth.notice\fR

.sp

.LP

Each Kerberos client host nust have a \fBwarn.conf\fR file in order for users
on that host to get Kerberos warnings fromthe client. Entries in the
\fBwarn.conf\fR file nmust have the follow ng format:

.sp
Lin 42

. nf

\flprincipal\fR [renew:\floptI\fR ... \floptN\fR]] syslog|termnal \fltine\fR
i

.in -2

.sp
.LP

or:

.sp

Lin 42

. nf

\flprincipal\fR [renew:\floptI\fR ... \floptNfR] mail \fltime\fR [\flenuil add
fi

.in -2

.sp
.ne 2

.na

\fB\flprincipal\fRfR

.ad

.RS 17n

Specifies the principal nane to be warned. The asterisk (\fB*\fR) w ldcard can
be used to specify groups of principals.

.RE

.sp
.ne 2

. na
\fB\fBrenewA f R fR
.ad

.RS 17n
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113

115
116

117 .

118
119
120
121

enewabl e lifetine expires.
\fB-RfR

Autonatically renew the credentials (TGT) until r
This is equivalent to the user running \fBkinit\f

.sp
The renew options include:

.sp
.ne 2

.na
\fB\f Bl og-success\fR fR
ad

_RS 15n

Log the result of the renew attenpt on success using the specified nethod
(\fBsyslog\fR|\fBtermnal \fRI\fBmai I\fR) .

.RE

.sp
.ne 2

.na
\fB\fBlog-failure\fRfR

.ad

. RS 15n

Log the result of the renew attenpt on failure using the specified nethod
(\fBsyslog\fR|\fBternminal \fR\fBmai I\fR). Sonme renew failure conditions are:
TGT renewable lifetinme has expired, the KDCs are unavailable, or the cred cache
file has been renpved.

.RE

.sp
.ne 2

.na
\fB\fBlog\fRfR

.ad

. RS 15n

Sane as specifying both \fBlog-success\fR and \fBlog-failure\fR
Sane as specifing both \fBl og-success\fR and \fBlog-failure\fR
. RE

.LP

Note -

.sp

.RS 2

If no log options are given, no logging is done.
.RE

.RE

.sp
.ne 2

.nha
\fB\fBsysl og\fR fR
ad

RS 17n

Sends the warnings to the system s syslog. Depending on the
\fB/etc/syslog.conf\fR file, syslog entries are witten to the
\fB/var/adnm nessages\fR file and/or displayed on the termnal.
. RE

.sp
.ne 2

na
\fB\fBterminal \fRfR

.ad

.RS 17n

Sends the warnings to display on the termnal.

122 .RE

124
125

.sp
.ne 2
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126
127
128
129
130

.na
\fB\fBmai I\fRfR

.ad

.RS 17n

Sends the warnings as enmail to the address specified by \flemil_address\fR

131 . RE

133
134
135
136
137
138
139
140
141
142

144
145
146
147
148
149
150
151
152

154
155
156
157
158
159

161
162
163
164
165
166
167

169
170
171
172

174
175
176
177
178
179
180

182
183
184
185
186

188
189
190
191

.sp
.ne 2

.na
\fB\fltine\fRfR

.ad

.RS 17n

Speci fies how nuch tine before the \fBTGI\fR expires when a warni ng shoul d be
sent. The default tine value is seconds, but you can specify \fBh\fR (hours)
and \fBMfR (mnutes) after the nunber to specify other time val ues.

.RE

.sp
.ne 2

.na
\fB\flenmail _address\fRfR

.ad

.RS 17n

Specifies the enni|l address at which to send the warnings. This field nust be
specified only with the \fBmai I\fR field.

. RE

. SH EXAMPLES
LP

\fBExaan e 1 \fRSpecifyi ng Warnings
.sp
.LP
The following \fBwarn.conf\fR entry

.sp
Lin +2

. nf

\fB* syslog 5mfR
i

.in -2
.sp

.sp
.LP

specifies that warnings will be sent to the syslog five mnutes before the
expiration of the \fBTGI\fR for all principals. The formof the message is:

.Sp

.in +2

. nf

j db@\CME. COM your kerberos credentials expire in 5 mnutes
i

.in -2
.sp

.LP

\ f BExanpl e 2 \fRSpeci fyi ng Renewal
.sp

.LP

The following \fBwarn.conf\fR entry:

.sp
in 42

. nf

* renew. |l og term nal 30m
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192 .
193 .

195
196
197
198
199

201
202
203
204
205
206

208
210
209
210
211
212
213
214

.sp
.LP

\& ..specifies that renew results will be sent to the user’s terminal 30

m nutes before the expiration of the TGT for all principals. The formof the
nessage (on renew success) is:

.sp
Lin 42

. nf

nyname@CME. COM your kerberos credentials have been renewed
fi

.in -2

. SH FILES

.sp
.ne 2

.na
\fB\fB/usr/lib/krb5/ktkt_warnd\fRfR
.ad

. RS 28n

Ker ber os war ni ng daenon

215 . RE

217
220
218
219
220

222
223
224
225
226
227
228
229

. 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 Evol vi ng

230 . TE

232
236
233
234
235
236
241
237
238
239

. SH SEE ALSO
.sp

.LP
\fBkinit\fR(1),
\ f But npx\ f R(4) ,
. SH NOTES

\ fBkdestroy\f R(1), \fBktkt_warnd\fR(1M, \fBsyslog.conf\fR(4),
\fBattributes\fR(5), \fBkerberos\fR(5), \fBpamkrb5\fR(5)

.sp

.LP

The auto-renew of the TGT is attenpted only if the user is |ogged-in, as
det erm ned by exani ni ng \fBut npx\fR(4).
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"\ te

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

.\" Copyright 1989 AT&T

.\" The contents of this file are subject to the ternms of the Common Devel opnent
. You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE or http:
.\ Wien di stributing Covered Code, include this CDDL HEADER in each file and in
.TH YPFILES 4 "Feb 25, 2017"

. SH NAME

ypflles \- Network Information Service Version 2, formerly known as YP

. SH DESCRI PTI ON

LP

The NI'S network information service uses a distributed, replicated database of
\fBdbm fR files , in ASCIlI form that are contained in the \fB/var/yp\fR
directory hierarchy on each NI S server.

.sp

.LP

A \fBdbm f R dat abase served by the NIS server is called a NS \flmap\fR A NS
\fldomain\fR is a subdirectory of \fB/var/yp\fR that contains a set of NS naps
on each NI'S server.

.sp

.LP

Standard ni cknanes are defined in the file \fB/var/yp/nicknames\fR These nanes
can be used in place of the full map name in the \fBypmatch\fR and \fBypcat\fR
conmands. Use the command \fBypwhich\fR \fB-x\fR to display the current set of
ni cknanes. Use the command \fBypwhich\fR\fB-mifR to display all the available
maps. Each line of the nickname file contains two fields separated by white
space. The first field is the nicknane, and the second field is the name of the
map that it expands to. The nicknane cannot contain a ".".

.SS "NIS to LDAP (N2L)"

.LP

If the \fB/var/yp/ Nl SLDAPmappi ng\fR configuration file is present, the NI'S
server operates in NIS to LDAP (N2L) node. In this node, NIS nmaps are stored in
a new set of DBMfiles, prepended by the \fBLDAP_\fR prefix, at
\fB/var/yp/\fldomai nnane\f RfR These files are used as a cache backed by
\fB/var/yp/\fldomai nenane\f RfR These files are used as a cache backed by
information froman LDAP server. Additional DBMfiles are created in the same
directory to hold the cache’s TTL val ues.

.sp

.LP

N2L node enables NIS clients to be supported in an LDAP environment.

.sp

.LP

In N2L node, the old style DBMfiles, NS source files, and the
\fBypnake\fR(1M utility have to role. They are retained to enable easy
conversion back to the traditional node, if required.

.SS "Converting fromN2L to Traditional N S"

.LP

Wien NIS is operating in N2L npbde, it uses a new set of NIS maps with an
\fBLDAP_\fR prefix, based on the contents of the LDAP DIT. The NI S source files
are unused and beconme out of date. If you wish to convert back to the
traditional NI'S npde, the N2L configuration file should be del eted. The system
will then return to using the standard map files. Optionally, the N2L node nap
files, \fB/var/yp/*/LDAP_*\fR can al so be del eted.

.sp

.LP

If you want to run the systemin traditional node with informati on based on the
DIT, then the NIS source files nust be regenerated based on the N2L maps. To
regenerate the NI'S source files based on the N2L maps, run \fBypmap2src\fR(1M.
. SH FI LES

.ne 2

.na

new usr/src/ man/ mand/ ypfiles. 4

61

\fB\fB/var/yp\fRfR
d

62 . al

64
65
66

.sp .6

.RS 4n

Directory containing NIS configuration files.
. RE

.sp
ne 2

\fB\fBIvar/yp/b| nding\fRfR
ad

.sp .6

RS 4n
Stores the information required to bind the NIS client to the NI'S server.
.RE

.sp
.ne 2

.na

\fB\f B/ var/yp/bi ndi ng/\flypdomai n\ f R ypservers\fRfR
.ad

.sp .6

. RS 4n
Contains the servers to which the NS client is allowed to bind.
. RE

.sp
.ne 2

.na
\fB\fB/var/yp/lvakefiIe\fR\fR

"RS 4n
BU| lds the NIS \fBndbm f R dat abases.
. RE

.sp
.ne 2

.na
\fB\f B/ var/yp/ ni cknanes\f R f R
ad

.sp .6

.RS 4n

Ni cknanes file.
. RE

.sp
.ne 2

.na
\fB\fB/ var/yp/ securenets\fR fR

RS 4n

Defines the hosts and networks that are granted access to information in the
served domain. This file is read at startup tinme by \fBypserv\fR and

\f Bypxfrd\fR

118 . RE

120
121
122
123
124
125
126

.sp
ne 2

\fB\fB/var/yp/\fIypdorml NfRfRfR

sp .6
. RS 4n
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127 Directory containing \fBndbnm fR dat abases.
128 . RE

130 .sp

131 .ne 2

132 .na

133 \fB\f B/ var/ yp/ Nl SLDAPmappi ng\f R f R
134 . ad

135 .sp .6

136 . RS 4n

137 NIS to LDAP configuration file

138 . RE

140 .sp

141 .ne 2

142 .na

143 \fB\fB/var/yp/*/ LDAP_*\fR fR
144 . ad

145 .sp .6

146 . RS 4n

147 NIS to LDAP node nmap files
148 . RE

150 . SH SEE ALSO

151 . LP

152 \fBl dap\fR(1), \fBmakedbm fR(1M, \fBypbind\fR(1M, \fBypinit\fR(

153 \fBypmake\f R(1M, \fBypmap2src\fR(1M, \fBypserv\fR(1M,
\ f 3

154 \fBndbm f R(3C), \fBypcl nt\fR(3NSL)
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new usr/src/ man/ man5/ acl . 5 1 new usr/src/ man/ man5/ acl . 5
LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 62 \fB\fI user\fR [\fl L“ d\fR] \fl perns\fR\fR
17879 Sun Sep 16 19:22:57 2018 63 . ad
new usr/src/ man/ man5/ acl . 5 64 . RS 21n
9842 man page typos and spelling 65 If \fluid\fR blank, it represents the file owner.
LEEE R R R R EE SRR EEEEEEEEEEE R REEEE SRR EEEEEEEEEEEEREREEEEEEEEESE] 66 . RE
1'\" te
2 .\" Copyright 2014 Nexenta Systens, Inc. Al rights reserved. 68 .sp
3 .\" Copyright (c) 2008, Sun Mcrosystens, Inc. All Rights Reserved. 69 .ne 2
4 .\" The contents of this file are subject to the ternms of the Common Devel opnent 70 .na
5 .\" You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE or http: 71 \fB\flgroup\fR [\flgid\fR:\flperms\fRfR
6 .\" Wen distributing Covered Code, include this CDDL HEADER in each file and in 72 . ad
7 .TH ACL 5 "Nov 24, 2014" 73 .RS 21n
8 . SH NAME 74 1f \flgid\fRis blank, it represents the owning group.
9 acl \- Access Control Lists 75 .RE
10 . SH DESCRI PTI ON
11 .LP 77 .sp
12 Access control lists (ACLs) are discretionary access control mechani sns that 78 .ne 2
13 grant and deny access to files and directories. Two different ACL nodels are 79 .na
14 supported in the Solaris rel ease: POSIX-draft ACLs and NFSv4 ACLs. 80 \fB\flother\fR \flperns\fRfR
15 .sp 81 . ad
16 . LP 82 .RS 21n
17 The ol der, POSI X-draft nodel is supported by the UFS file system This nodel is 83 Represents the file other class.
18 based on a wi thdrawn ACL POSI X specification that was never standardized. It 84 .RE
19 was subsequently w thdrawn by the POSI X committee.
20 .sp 86 .sp
21 .LP 87 .ne 2
22 The other nodel is based on the standards of the NFSv4 working group and is an 88 .na
23 approved standard fromthe Internet Engineering Task Force (I ETF). The ZFS file 89 \fB\flnmask\fR \flperns\fRfR
24 systemuses the NFSv4 nodel, and provides richer semantics and finer grained 90 . a
25 perm ssion capabilities than the POSI X-draft nodel . 91 . RS 21n
26 .SS "\fBPOSI X\fR-draft \fBACL\fRs" 92 Defines the \fBMAX\fR perm ssion to hand out.
27 . LP 93 . RE
28 PCSI X-draft ACLs provide an alternative security mechanismto basic UNIX file
29 permssions in the Solaris release. Their purpose is to further restrict access 95 .sp
30 to files and directories or to extend permssions to a particular user. ACLs 96 .LP
31 can be used to change the pernissions for the standard owner, group and ot her 97 For exanple to give user \fBjoe\fR read and wite perm ssions, the ACL entry is
32 class bits of a file’'s node. ACLs can give additional users and groups access 98 specified as:
33 to the file. Adirectory can also have a special kind of ACL called a 99 .sp
34 \fBdefaul t\fR ACL, which defines ACL entries to be inherited by descendents of 100 .in +2
35 the directory. POSIX-draft ACLs have an ACL entry called \fBmask\fR The mask 101 . nf
36 defines the maxi mum perm ssions that can be granted to additional user and 102 user:joe:rw
37 group entries. Wenever a file is created or its node is changed by 103 . fi
38 \fBchnod\fR(1) or \fBchnod\fR(2), the mask is reconputed. It is reconputed to 104 .in -2
39 be the group perm ssion defined in the node passed to \fBchnmod\fR(2). 105 .sp
40 .sp
41 . LP 107 . SS "\fBNFS\f Rv4 \fBACL\fRs"
42 The PCsl X-draft ACL nodel uses the standard \fBrwx\fR nodel of traditional UN X 108 . LP
43 perm ssions. 109 NFSv4 ACL nodel is based |oosely on the Wndows NT ACL nodel. NFSv4 ACLs
44 . sp 110 provide a nuch richer ACL nodel than POSI X-draft ACLs.
45 | LP 111 .sp
46 An ACL is represented as follows: 112 . LP
47 .sp 113 The maj or differences between NFSv4 and POSI X-draft ACLs are as follows:
48 .in +2 114 . RS +4
49 . nf 115 . TP
50 \flacl _entry\fR[,\flacl _entry\fR]... 116 .ie t \(bu
51 .fi 117 .el o
52 .in -2 118 NFSv4 ACLs provide finer grained perm ssions than the \fBrwx\fR nodel.
53 .sp 119 . RE
120 . RS +4
55 .sp 121 . TP
56 .LP 122 .iet \(bu
57 Each \flacl _entry\fR contains one ACL entry. An ACL entry is represented by two 123 .el o
58 or three colon-separated(\fB:\fR) fields. 124 NFSv4 ACLs allow for both \fBALLONfR and \fBDENY\fR entries.
59 .sp 125 . RE
60 .ne 2 126 . RS +4
61 .na 127 . TP
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128
129
130
131
132
133
134
135
136
137
138
139
140

141 .
142 .

143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
174
175
176
177
178
179
180
181
182
183
184
185
186

188
189

190 .

191

.iet \(bu

.el o

NFSv4 ACLs provide a rich set of inheritance senantics. POSI X ACLs al so have

i nheritance, but with the NFSv4 nodel you can control the follow ng inheritance
features:

.RS +4

TP

.iet \(bu

.el o

Whet her inheritance cascades to both files and directories or only to files or
directories.

RE

RS +4

. o}
In the case of directories, you can indicate whether inheritance is applied to
the directory itself, to just one level of subdirectories, or cascades to all
subdirectories of the directory.

. RE

.RE

.RS +4

TP

.iet \(bu

.el o

NFSv4 ACLs provide a mechani smfor hooking into a systenmis audit trail.
Currently, Solaris does not support this nechanism

RE

.RS +4

. TP

.iet \(bu

.el o

NFSv4 ACLs enable administrators to specify the order in which ACL entries are
NFSv4 ACLs enabl e adnminstrators to specify the order in which ACL entries are
checked. Wth POSI X-draft ACLs the file systemreorders ACL entries into a well
defined, strict access, checking order.

. RE

.sp
.LP

PCSI X-draft ACL semantics can be achieved with NFSv4 ACLs. However, only sone
NFSv4 ACLs can be translated to equival ent POSI X-draft ACLs.

.sp

.LP

Permi ssions can be specified in three different \fBchnod\fR ACL formats:

ver bose, conpact, or positional. The verbose format uses words to indicate that
the perm ssions are separated with a forward slash (\fB/\fR) character. Conpact
format uses the perm ssion letters and positional format uses the pernission
letters or the hyphen (\fB-\fR) to identify no pernissions.

letters or the hypen (\fB-\fR) to identify no perm ssions.

.sp

.LP

The permissions for verbose node and their abbreviated formin parentheses for
conpact and positional node are described as follows:

.sp

.ne 2

. nha
\fBread_data (\fBr\fR)\fR

.ad

. RS 24n

Permission to read the data of the file
. RE

.sp
.ne 2

na
\fBlist_directory (\fBr\fR\fR

new usr/ src/ man/ man5/ acl . 5

192 . ad

193 . RS 24n

194 Permission to list the contents of a directory.

195 . RE

197 .sp

198 .ne 2

199 .na

200 \fBwite_data (\fBMfR)\fR

201 . ad

202 . RS 24n

203 Permission to nodify a file's data anywhere in the file's offset range. This
204 includes the ability to growthe file or wite to any arbitrary offset.
205 . RE

207 .sp

208 .ne 2

209 .na

210 \fBadd_file (\fBMAfR\fR

211 . ad

212 . RS 24n

213 Permission to add a new file to a directory.

214 . RE

216 .sp

217 .ne 2

218 .na

219 \fBappend_data (\fBp\fR\fR

220 . ad

221 . RS 24n

222 The ability to nodify the file's data, but only starting at EOF. Currently,

223
224

226
227
228
229
230
231
232
233

235
236

237 .

238
239
240
241

this perm ssion is not supported.
.RE

.sp
.ne 2

.na
\fBadd_subdirectory (\fBp\fR\fR

.ad

. RS 24n

Permi ssion to create a subdirectory to a directory.
.RE

.sp
.ne 2

na

\fBread_xattr (\fBRfR\fR
ad

RS 24n
The ability to read the extended attributes of a file or do a |ookup in the

242 extended attributes directory.
243 .RE

245 .sp

246 .ne 2

247 .na

248 \fBwite_xattr (\fBWfR\fR
249 . ad

250 . RS 24n

251 The ability to create extended attributes or wite to the extended attributes
252 directory.

253 . RE

255 .sp

256 .ne 2

257 .na
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258
259
260
261

\fBexecute (\fBxX\fR\fR
.ad
. RS 24n

Permi ssion to execute a file.

262 .RE

264
265
266
267
268
269
270
271
272
273

275
276
277
278
279
280
281
282
283

285
286

287 .

288
289
290
291

.Sp
.ne 2

.na
\fBread_attributes (\fBa\fR)\fR

.ad

. RS 24n

The ability to read basic attributes (non-ACLs) of a fil
considered to be the stat level attributes. Allow ng thi
that the entity can execute \fBIs\fR(1) and \fBstat\fR(2
. RE

e. Basic attributes are
s access nask bit neans
).

.sp
.ne 2

.na
\fBwite_attributes (\fBAfR\fR

.ad

. RS 24n

Perm ssion to change the tines associated with a file or directory to an
arbitrary val ue.

. RE

.sp

.ne 2

na

\fBdelete (\fBd\fR\fR
ad

"RS 24n
Permi ssion to delete the file.

292 .RE

294
295

296 .

297
298
299
300

.sp
.ne 2

na
\fBdelete child (\fBD\fR\fR

. al
. RS 24n
Permission to delete a file within a directory.

301 . RE

303
304
305
306
307
308
309
310

312
313
314
315
316
317
318
319
320

322
323

.sp
.ne 2

.na
\fBread_acl (\fBc\fR)\fR
ad

-RS 24n
Permission to read the ACL.
. RE

.sp
.ne 2

.na

\fBwite_acl (\fBQfR\fR

.ad

. RS 24n

Permission to wite the ACL or the ability to execute \fBchnod\fR(1) or
\fBsetfacl \fR(1).

.RE

.sp
.ne 2

new usr/ src/ man/ man5/ acl . 5

324
325
326
327
328
329
330

332
333
334
335
336
337
338
339
340

342
343
344
345
346
347
348
349
350
351

.na
\fBwite_owner (\fBo\fR)\fR

.ad

.RS 24n

Perm ssion to change the owner or the ability to execute \fBchown\fR(1) or
\fBchgrp\fR(1).

. RE

.sp

.ne 2

.na

\fBsynchroni ze (\fBs\fR)\fR
d

. al
. RS 24n

Permission to access a file locally at the server with synchronous reads and
wites. Currently, this permission is not supported.

.RE

.sp

.LP
The followi ng inheritance flags are supported by NFSv4 ACLs:

.sp
.ne 2

. na

\fBfile_inherit (\fBf\fR)\fR

.ad

.RS 26n

Inherit to all newy created files in a directory.

352 .RE

354
355
356
357
358
359
360

.sp
.ne 2

. na
\fBdir_inherit (\fBd\fR)\fR

.ad

. RS 26n

Inherit to all newy created directories in a directory.

361 .RE

363
364
365
366
367
368
369
370
371

.sp
.ne 2

.na

\fBinherit_only (\fBi\fR)\fR

.ad

. RS 26n

Pl aced on a directory, but does not apply to the directory itself, only to
newy created files and directories. This flag requires file_inherit
and/or dir_inherit to indicate what to inherit.

372 .RE

374
375
376
377
378
379
380
381
382

.sp
.ne 2

.na

\fg:no_propagate (\fBN\fR\fR
a

. RS 26n

Pl aced on directories and indicates that ACL entries should only be inherited
one level of the tree. This flag requires file_inherit and/or dir_inherit to
indicate what to inherit.

383 . RE

385
386
387
388
389

.sp
.ne 2

.na
\ f Bsuccessful _access (\fBS\fR)\fR
.ad
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390 . RS 26n

391 Indicates whether an alarmor audit record should be initiated upon successfu
392 accesses. Used with audit/al arm ACE types

393 .RE

395 .sp

396 .ne 2

397 .na

398 \fBfailed_access (\fBF\fR\fR

399 . ad

400 . RS 26n

401 | ndi cates whether an alarmor audit record should be initiated when access
402 fails. Used with audit/alarm ACE types

403 . RE

405 .sp

406 .ne 2

407 . na

408 \fBinherited (\fBI\fR\fR

409 . ad

410 . RS 26n

411 ACE was inherited

412 . RE

414 . sp

415 .ne 2

416 . na

417 \fB\fB-\fRfR

418 . a

419 . RS 26n

420 No perm ssion granted

421 . RE

423 .sp

424 | LP

425 An NFSv4 ACL is expressed using the follow ng syntax

426 .sp

427 .in +2

428 . nf

429 \flacl _entry\fR[,\flacl _entry\fR]...

431 owner @ <per ns>[ : i nheritance flags]: <al | oW deny>

432 group@ <perns>[ : i nheritance fl ags]: <allow deny>

433 everyone@ <perns>[ : i nheritance fl ags]: <al |l ow deny>

434 user: <user nanme>: <per ns>[ : i nheri tance flags]:<allow deny>
435 usersid: <sid string>: <pernms>[:inheritance flags]:<allow deny>
436 group: <gr oupnane>: <per ns>[ : i nheritance fl ags]: <al | oy deny>
437 groupsi d: <si d string>:<perns>[:inheritance flags]:<allow deny>
438 sid:<sid string>: <pernms>[:inheritance flags]:<allow deny>
439 . fi

440 .in -2

442 .sp

443 .ne 2

444 . na

445 \f Bowner @f R

446 . ad

447 RS 10n

448 File owner

449 . RE

451 .sp

452 .ne 2

453 . na

454 \ fBgroup@fR

455 . ad

new usr/ src/ man/ man5/ acl . 5

456
457

. RS 10n
G oup owner

458 . RE

460
461

462

463
464
465
466

.sp
.ne 2

na
\ fBuser\fR

. al
. RS 10n
Permi ssions for a specific user

467 . RE

469
470
471
472
473
474
475

.sp
.ne 2

.na
\ f Bgroup\ f R
.ad

. RS 10n
Permi ssions for a specific group

476 . RE

478
479
480
481
482
483
484
485
486
487
488

489 . f

490
491

493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514

515

516
517

519
520
521

.sp
.LP

Permi ssion and inheritance flags are separated by a \fB/\fR character
.sp

.LP

ACL specification exanples

.sp

.in +2

. nf

user:fred:read_data/wite_data/read_attributes:file_inherit:allow
owner @read_dat a: al | ow, group@ r ead_dat a: al | ow, user: t om r ead_dat a: deny
i

.in -2

.sp

.sp
.LP

Using the conpact ACL format, perm ssions are specified by using 14 unique
letters to indicate perm ssions.

.sp

.LP

Using the positional ACL format, permissions are specified as positiona
argunents simlar to the \fBls -WfR format. The hyphen (\fB-\fR), which

i ndi cates that no permission is granted at that position, can be onmitted and
only the required letters have to be specified

.sp

.LP

The letters above are listed in the order they woul d be specified in positiona
not ati on

.sp

.LP

Wth these letters you can specify permissions in the follow ng equival ent
ways

.sp

.in 42

. nf

user:fred:rw----- R------ :file_inherit:allow

f

.in -2

.sp

.sp
.LP
O you can renove the \fB-\fR and scrunch it together
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522
523
524
525

526 .f

527
528

530
531
532
533
534
535
536
537
538
539
540
541

543
544
545
546
547
548
549
550
551
552
553
554
555

.sp
Lin 42

. nf

user:fred:rwR file_inherit:allow
i

.in -2

.sp

.sp
.LP

The inheritance flags can also be specified in a nore conpact manner, as
foll ows:

.sp

Lin 42

. nf

user:fred:rwR f:all ow

user:fredirwR f------ cal l ow

fi

.in -2

.sp

.SS "Shell-level Solaris \fBAPI\fR'

.LP

The Solaris command interface supports the manipul ation of ACLs. The follow ng
Solaris utilities acconmpdate both ACL nodels:

.sp
.ne 2

.na

\fB\fBchmod\fRfR

.ad

.RS 12n

The \fBchnod\fR utility has been enhanced to allow for the setting and del eting
of ACLs. This is achieved by extending the synbolic-node argunent to support
ACL nmani pul ation. See \fBchnmod\fR(1) for details.

556 . RE

558
559

560 .

561
562
563
564
565
566

568
569
570
571
572
573
574
575
576
577
578

580
581
582
583
584
585
586
587

.sp
.ne 2

na
\fB\f Bconpress\fR fR
d

. al
.RS 12n

Wien a file is conpressed any ACL associated with the original file is
preserved with the conpressed file.
.RE

.sp
.ne 2

.na

\fB\fBcp\fRfR

.ad

.RS 12n

By default, \fBcp\fR ignores ACLs, unless the \fB-p\fR option is specified.
When \fB-p\fR is specified the owner and group id, perm ssion nodes,

nodi fication and access tines, ACLs, and extended attributes if applicable are
preserved.

. RE

.sp
.ne 2

.na
\fB\fBcpi o\fR fR

.ad

.RS 12n

ACLs are preserved when the \fB-P\fR option is specified.
.RE
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589
590
591
592
593
594
595
596

598
599
600
601
602
603
604
605

.sp
.ne 2

.na
\fB\fBfind\fRfR

.ad

.RS 12n

Find locates files with ACLs when the \fB-acl\fR flag is specified.
.RE

.sp
.ne 2

.na
\fB\fBIs\fRfR

.ad

.RS 12n

By default \fBIs\fR does not display ACL infornation. Wien the \fB-v\fR option
is specified, a file's ACL is displayed.

606 . RE

608
609
610
611
612
613
614
615
616
617

.sp
.ne 2

. ha
\fB\fBM\fRfR

.a
. RS 12n

Wien a fil
When a fil
the ACL in
not renove

is noved, all attributes are carried along with the renaned file.
is noved across a file system boundary, the ACLs are replicated. |f
ornation cannot be replicated, the nove fails and the source file is

e
e
f

d

618 . RE

620
621
622
623
624
625
626
627
628

630
631
632
633
634
635
636
637
638

640
641
642
643
644
645
646
647

649
650
651
652
653

.sp
.ne 2

.na
\fB\fBpack\fR fR
d

. al
.RS 12n

Wien a file is packed, any ACL associated with the original file is preserved
with the packed file.

.RE

.sp
.ne 2

.na
\fB\fBrcp\fRfR

.ad

.RS 12n

\fBrcp\fR has been enhanced to support copying. Afile's ACL is only preserved
when the renpte host supports ACLs.

. RE

.Sp
.ne 2

.na
\fB\fBtar\fRfR

.ad

.RS 12n

ACLs are preserved when the \fB-p\fR option is specified.
. RE

.sp
.ne 2

.na
\ f B\ f Bunpack\ f R fR
.ad
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654 . RS 12n
655 When a file with an ACL is unpacked, the unpacked file retains the ACL

656 i nfornation.

657 . RE

659 . SS "Application-level \fBAPI\fR'

660 .LP

661 The primary interfaces required to access file system ACLs at the programmtic
662 |l evel are the \fBacl_get()\fR and \fBacl _set()\fR functions. These functions
663 support both POSI X draft ACLs and NFSv4 ACLs.

664 .SS "Retrieving a file's \fBACL\fR"

665 .in +2

666 . nf

667 int acl _get(const char *path, int flag, acl_t **aclp);

668 int facl_get(int fd, int flag, acl_t **aclp);

669 . fi

670 .in -2

672 .sp

673 . LP

674 The \fBacl _get\fR(3SEC) and \fBfacl_get\fR(3SEC) functions retrieves an ACL on
675 a file whose nane is given by path or referenced by the open file descriptor
676 fd. The flag argunent specifies whether a trivial ACL should be retrieved. Wen
677 the flag argunment equals \fBACL_NO TRIVIAL\fR then only ACLs that are not
678 trivial are retrieved. The ACL is returned in the \fBacl p\fR argunent.

679 .SS "Freeing \fBACL\fR structure"

680 .in +2

681 . nf

682 void acl _free(acl _t *aclp)s;

683 . fi

684 .in -2

686 .sp

687 .LP

688 The \fBacl _free()\fR function frees up nenory allocated for the argunent

689 \fBacl p;\fR

690 .SS "Setting an \fBACL\fR on a file"

691 .in +2

692 . nf

693 int acl _set(const char *path, acl_t *aclp);

694 int facl_set(int fd, acl_t *aclp);

695 . fi

696 .in -2

698 . sp

699 .LP

700 The \fBacl _set\fR(3SEC) and \fBfacl _get\fR(3SEC) functions are used for setting
701 an ACL on a file whose nane is given by path or referenced by the open file
702 descriptor \fBfd\fR The \fBaclp\fR argunment specifies the ACL to set. The
703 \fBacl _set\fR(3SEC) translates an POSI X-draft ACL into a NFSv4 ACL when the
704 target file systens supports NFSv4 ACLs. No translation is perfornmed when
705 trying to set an NFSv4 ACL on a POSI X-draft ACL supported file system

706 .SS "Determning an \fBACL\fR s trivial ness"

707 .in +2

708 . nf

709 int acl _trivial (const char *path);

710 . fi

711 .in -2

713 .sp

714 . LP

715 The \fBacl _trivial ()\fR function is used to determ ne whether a file has a
716 trivial ACL.

717 .SS "Renoving all \fBACL\fRs froma file"

718 .in +2

719 . nf

new

720
721
722

724
725
726
727
728
729
730
731
732
733
734
735
736

738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756

758
759
760
761

763
764
765
766
767
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int acl _strip(const char *path, uid_t uid, gid_t gid, node_t node);

i

.in -2

.sp
.LP

The \fBacl _strip()\fR function renoves all ACLs froma file and repl aces them
with a trivial ACL based off of the passed in argunent node. After replacing
the ACL the owner and group of the file are set to the values specified in the
uid and gid paraneters.

.SS "Converting \fBACL\fRs to/from external representation”
Lin +2
. nf

int acl _frontext(const char *path, acl_t **aclp);
char *acl _totext(acl_t *aclp, int flags);

i

.in -2

.sp

.LP

The \fBacl _totext()\fR function converts an internal ACL representation pointed
to by aclp into an external representation. See \fBDESCRI PTION\fR for details
about external representation.

.sp

.LP
The \fBacl _fronmtext()\fR functions converts and external representation into an
internal representation. See \fBDESCRI PTION\fR for details about external
representation.
. SH EXAMPLES

LP

The fol | owi ng exanpl es denonstrate how the APl can be used to perform basic
operations on ACLs.
LP

ifBExaane 1 \fRRetrieving and Setting an ACL
.sp

.LP
Use the following to retrieve an ACL and set it on another file:

.sp
.in 42

. nf

error = acl_get("file", ACL_NO TRIVIAL, &aclp);

if (error == 0 & aclp !'= NULL) {
.in +8

error = acl _set("file2",
acl _free(acl p);

.in -8

acl p);

768 }

__unchanged_portion_omtted_
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.\" This file and its contents are supplied under the terms of the

.\" Common Devel opment and Distribution License ("CDDL"), version 1.0.
.\" You may only use this file in accordance with the terns of version
" 1.0 of the CDDL.

source. A copy of the CDDL is also available via the Internet at

\
A\
A" A full copy of the text of the CDDL should have acconpanied this
\
\" http://ww.illunos.org/license/ CDDL.

" Copyright 2016 Joyent, Inc.

\

.Dd August 2, 2018

. Dt BYTEORDER 5

.Cs

. Sh NAME

. Nm byt eor der ,

. Nm endi an

.Nd byte order and endi anness

. Sh DESCRI PTI ON

I nt eger val ues which occupy nore than 1 byte in nenory can be |aid out

in different ways on different platforns.

In particular, there is a ngjor split between those which place the |east
significant byte of an integer at the |owest address, and those which place the
nost significant byte there instead.

As this difference relates to which end of the integer is found in nenory first,
the term

. Em endi an

is used to refer to a particular byte order.

.Pp
A platformis referred to as using a
. Em bi g- endi an
byte order when it places the nost significant byte at the | owest
address, and
.Emlittle-endian
when it places the least significant byte first.
Some platforms may al so switch between big- and little-endian node and run code
conpiled for either.
. Pp
Historically, there have al so been sonme systens that utilized
Em mi ddl e- endi an
byte orders for integers larger than 2 bytes.
Such orderings are not in commopn use today.

p
Endi anness i s al so of particul ar inportance when dealing wth val ues
that are being read into menory from an external source.
For exanple, network protocols such as |IP conventionally define the fields in a
packet as bei ng al ways stored in big-endian byte order.
This nmeans that a little-endian machine will have to perform transformations on
these fields in order to process them
. Ss Exanpl es
To illustrate endianness in nmenory, let us consider the decimal integer
2864434397.
This nunber fits in 32 bits of storage (4 bytes).

. Pp
On a big-endian system this integer would be witten into nmenory as
the bytes OxAA, 0xBB, 0xCC, 0xDD, in order froml|owest nmenory address to
hi ghest .

. Pp
On a little-endian system it would be witten instead as the bytes
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98
99
100

102
103
104
105
106
107
108
109
110

112
113
114
115
116
117
118

120
121
122
123
124
125
126
127

0xDD, O0xCC, O0xBB, OxAA, in that order.

Pp
If both the big- and little-endian systens were asked to store this
i nteger at address 0x100, we would see the following in each of their

nmenory:
.Bd -literal
Bi g- Endi an
B S pp—— R B S pp—— B S pp—— ++
||0xAA||0xBB||OxCC||0xDD||
------ B e LR L E = T
AN AN AN AN
0x100 0x101  0x102  0x103
vV vV Vv vV
LRI L e m - LRI ++

Little-Endi an
. Ed
. Pp
It is particularly inportant to note that even though the byte order is
di fferent between these two nachines, the bit ordering within each byte,
by convention, is still the same.

. Pp
For exanpl e,
byt es) .

P

take the deci mal integer 4660, which occupies in 16 bits (2

- PP
On a big-endian system this would be witten into menory as 0x12, then
0x34.

. Pp
On a little-endian system it would be witten as 0x34, then 0x12.
Note that this is not at all the same as seeing 0x43 then 0x21 in nenory --

only the bytes are re-ordered, not any bits (or nybbles) within them
Pp
As before, storing this at address 0x100:
.Bd -literal
Bi g- Endi an
L e m -
|| 0x12 || 0x34 ||
AT AT
0x100  0x101
vV Vv
L L S L2 S ++
|| 0x34 || O0x12 ||
...... [
Littl e- Endi an
. Ed
. Pp

Thi s exanpl e shows how an ei ght byte number, OxBADCAFEDEADBEEF is stored

in both big and little-endian:

.Bd -literal
Bi g- Endi an
oo - [ oo - - R oo - oo - oo oo - - +
| OxBA | 0xDC | OxXAF | OxFE | OxDE | 0xAD | 0xBE | OxEF |
e e
AN AN AN AN AN AN AN AN
0x100 0x101 0x102 0x103 0x104 0x105 0x106 0x107
vV vV vV Vv vV vV vV vV
e e

| OXEF | 0xBE| OxAD| OxDE| OxFE| OXAF | 0xDC| OxBA|
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151

153
154
155
156
157
158
159
160
161

165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193

Littl e-Endi an

. Ed

. Pp

The treatnent of different endi an val ues woul d not be conpl ete without

di scussi ng

. Em PDP- endi an ,

which is also known as

. Em mi ddl e-endi an .

Wiile the PDP-11 was a 16-bit little-endian system it laid out 32-bit
values in a different way fromcurrent little-endian systens.

First, it would divide a 32-bit nunber into two 16-bit nunbers.

Each 16-bit nunber would be stored in little-endian; however, the two 16-bit
words would be stored with the larger 16-bit word appearing first in nmenory,
followed by the latter.

. Pp

The following image illustrates PDP-endi an and conpares it against
little-endian val ues.

Here, we’'ll start with the val ue OXAABBCCDD and show how the four bytes for it
will be laid out, starting at 0x100.

.Bd -literal
PDP- Endi an
- - - e - - - - - - ++
|| OxBB || OxAA || OxDD || OxCC ||
- Fo-a - P oo ++
AN AN AN AN
0x100 0x101 0x102 0x103
vV vV Vv vV
oo B Ao ao - oo ++
|| OxDD || OxCC || OxBB || OxAA ||
- - - e R - - - ++
Littl e- Endi an
. Ed

.Ss Network Byte Order

The term’ network byte order’ refers to big-endian ordering, and

originates fromthe | EEE

Early di sagreenents over which byte ordering to use for network traffic pronpted
RFC1700 to define that all |ETF-specified network protocols use big-endian
ordering unless noted explicitly otherw se.

The Internet protocol famly (1P, and thus TCP and UDP etc) particularly adhere
to this convention.

.Ss Determining the Systemis Byte O der

The operating system supports both big-endian and little-endian CPUs.

To make it easier for programs to determine the endianness of the platformthey
ra:redbei ngI conpiled for, functions and macro constants are provided in the system
eader files.

. Pp

The endi anness of the system can be obtained by including the header
.In sys/types.h

and using the pre-processor nacros

.Sy _LITTLE_END AN

and
.Sy _BIG ENDIAN .

Se

. Xr types. h 3HEAD
for nore information.

. Pp

Additional ly, the header

.I'n endian.h

defines an alternative neans for determ ning the endi anness of the
current system
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194
195
196
197
198
199
200
201
202
203
204
205
206
207

208 .

209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
256
257
258

See
. Xr endi an. h 3HEAD
for nore information.

. Pp

illumos runs on both big- and little-endian systens.

Wien witing software for which the endianness is inportant, one nust always
check the byte order and convert it appropriately.

.Ss Converting Between Byte Orders

The system provides two different sets of functions to convert val ues

bet ween bi g-endi an and little-endian.

They are defined in

. Xr byteorder 3C

and

. Xr endian 3C .

Pp

The

. Xr byteorder 3C

fam |y of functions convert data between the host’'s native byte order

and big- or little-endian.

The functions operate on either 16-bit, 32-bit, or 64-bit val ues.
Functions that convert fromnetwork byte order to the host’s byte order
start with the string

.Sy ntoh ,

whil e functions which convert fromthe host’s byte order to network byte
order, begin with

.Sy hton .

For exanple, to convert a 32-bit value, a long, fromnetwork byte order
to the host’s, one would use the function

. Xr ntohl 3C.

P

- Pp

These functions have been standardi zed by POSI X.

However, the 64-bit variants,

. Xr ntohll 3C

and

. Xr htonll 3C

are not standardi zed and nay not be found on other systens.

For nore information on these functions, see

. Xr byteorder 3C.

. Pp

The second fanmily of functions,

. Xr endian 3C,

provi de a neans to convert between the host’s byte order

and big-endian and little-endian specifically.

Wil e these functions are simlar to those in

. Xr byteorder 3C,

they nore explicitly cover different data conversions.

Li ke them these functions operate on either 16-bit, 32-bit, or 64-bit val ues.
Wien converting from big-endian, to the host’s endi anness, the functions
begin with

.Sy betoh .

If instead, one is converting data fromthe host’s native endianness to
another, then it starts with

.Sy htobe .

When working with little-endian data, the prefixes

.Sy letoh

and

.Sy htole

convert little-endian data to the host’s endianness and fromthe host’s
to little-endian respectively.

. Pp
These functions are not standardi zed and the header they appear in varies
bet ween the BSDs and GNU Li nux.

Applications that wish to be portable, should instead use the
Applications that wish to be portable, shoulda instead use the

. Xr byteorder 3C

functions.
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259 . Pp

260 All of these functions in both fanmilies sinply return their input when
261 the host’s native byte order is the sane as the desired order.

262 For exanple, when calling

263 . Xr htonl 3C

264 on a big-endian systemthe original data is returned with no conversion
265 or nodification.

266 .Sh SEE ALSO

267 . Xr byteorder 3C,

268 . Xr endian 3C ,

269 . Xr endi an. h 3HEAD ,

270 . Xr inet 3HEAD
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1

2 .\" Sun Mcrosystens, Inc. gratefully acknow edges The Open G oup for

3 .\" permission to reproduce portions of its copyrighted docunentation.

4 \" Oiginal docunentation from The Open G oup can be obtained online at
5 .\" http://ww. opengroup. or g/ bookst ore/ .
6
7
8
9

A\
.\" The Institute of Electrical and Electronics Engineers and The Cpen
.\" Goup, have given us permission to reprint portions of their
.\" docunentati on.
10 .\"
11 .\" In the followi ng statenent, the phrase ‘‘this text’' refers to portions
12 .\" of the system docunent ation.
13 .\"
14 .\" Portions of this text are reprinted and reproduced in electronic form
15 .\" in the SunOCS Reference Manual, from|EEE Std 1003.1, 2004 Edition,
16 .\" Standard for Information Technol ogy -- Portable Operating System
17 .\" Interface (PCSI X), The Open G oup Base Specifications |ssue 6,
18 .\" Copyright (C) 2001-2004 by the Institute of Electrical and El ectronics
19 .\" Engineers, Inc and The Open Group. In the event of any discrepancy
20 .\" between these versions and the original | EEE and The Open G oup
21 .\" Standard, the original |EEE and The Open G oup Standard is the referee
22 .\" docunent. The original Standard can be obtained online at
23 Q htt p: / / www. opengr oup. or g/ uni x/ onl i ne. htm .
24 \"
25 .\" This notice shall appear on any product containing this material.
26 .\"
27 .\" The contents of this file are subject to the terms of the
28 .\" Common Devel opment and Distribution License (the "License")
29 .\" You may not use this file except in conpliance with the License.
30 .\"
31 .\" You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
32 .\" or http://ww. opensol aris.org/os/licensing.
33 .\" See the License for the specific |anguage governi ng pernissions
34 .\" and limtations under the License.
35 .\"
36 .\" Wien distributing Covered Code, include this CDDL HEADER in each
37 .\" file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
38 .\" If applicable, add the follow ng below this CDDL HEADER, with the
39 .\" fields enclosed by brackets "[]" replaced with your own identifying
40 Q information: Portions Copyright [yyyy] [name of copyright owner]
41 .\"
42 \"
43 .\" Portions Copyright (c) 1995 IEEE. All Rights Reserved.
44 \" Copyright (c) 2001, The |EEE and The Open G oup. All Rights Reserved.
45 t Copyright (c) 2008, Sun Mcrosystens, Inc. Al Rights Reserved.
46 .\"
47 . TH CANCELLATION 5 "Cct 4, 2005"
48 . SH NAME

49 cancel lation \- overview of concepts related to PCSI X thread cancel |l ation
50 . SH DESCRI PTI ON

51 .sp

53 .sp

51 .TS

52 box;

53 c | ¢

541 | |

55 FUNCTI ON ACTI ON
56

57 VfBpthread_cancel ()\fR Cancels thread execution.

58 \fBpthread_setcancel state()\fR Sets the cancellation \flstate\fR of a thread.
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\ fBpt hread_set cancel type()\fR Sets the cancellation \fltype\fR of a thread.
\ f Bpt hread_t est cancel ()\fR T{
Creates a cancellation point in the calling thread.

7
\ f Bpt hr ead_cl eanup_push()\f R
\ f Bpt hr ead_cl eanup_pop()\f

TE

Pushes a cl eanup handl er routine.
Pops a cl eanup handl er routine.

. SS "Cancel | ati on"

.sp

.LP

Thread cancellation allows a thread to term nate the execution of any
application thread in the process. Cancellation is useful when further
operations of one or nore threads are undesirable or unnecessary.

.sp

.LP

An exanpl e of a situation that could benefit fromusing cancellation is an
asynchronousl y-generated cancel condition such as a user requesting to close or
exit some running operation. Another exanple is the conpletion of a task
undertaken by a nunber of threads, such as solving a nmaze. VWile many threads
search for the solution, one of the threads m ght solve the puzzle while the
others continue to operate. Since they are serving no purpose at that point,

they should all be cancel ed.
. SS "Pl anni ng Steps"

.sp

.LP

Pl anni ng and progranmm ng for nost cancellations follow this pattern:
.RS +4
. TP
1.
Identify which threads you want to cancel, and insert
\ f Bpt hr ead_cancel \ f R(3C) statenents.
RE

RS +4
TP

2.
Identify systemdefined cancellation points where a thread that mght be

cancel ed coul d have changed system or program state that should be restored.
See the \fBCancellation Points\fR for a |ist.

. RE

.RS +4

. TP

3.

Wien a thread changes the systemor programstate just before a cancellation
point, and should restore that state before the thread is cancel ed, place a
cl eanup handl er before the cancellation point with

\ f Bpt hr ead_cl eanup_push\f R(3C). Werever a thread restores the changed state,

pop the cleanup handler fromthe cleanup stack with
\ f Bpt hr ead_cl eanup_pop\ f R(3C) .
.RE
RS +4
TP
4.
Know whet her the threads you are canceling call into cancel-unsafe
l'ibraries, and disable cancellation with \fBpthread_setcancel state\fR(3C)
before the call into the library. See \fBCancellation State\fR and

\ f BCancel - Safe\f R

. RE

.RS +4

TP

5.

To cancel a thread in a procedure that contains no cancellation points,

insert your own cancellation points with \fBpthread_testcancel\fR(3C). This
function creates cancellation points by testing for pending cancellations and
perform ng those cancellations if they are found. Push and pop cl eanup handl ers
around the cancellation point, if necessary (see Step 3, above).
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123 . RE

124 . SS "Cancel | ation Points"

130 .sp

125 . LP

126 The system defines certain points at which cancellation can occur (cancellation
127 points), and you can create additional cancellation points in your application
128 with \prt hread_t estcancel ()\fR

129 .sp

130 . LP

131 The follow ng cancellation points are defined by the system (systemdefined
132 cancel lation points): \fBcreat\fR(2), \fBaio_suspend\fR(3C), \fBclose\fR(2),
133 \fBcreat\fR(2), \fBgetnsg\fR(2), \fBget pnsg\fR(2), \fBI ockf\fR(3 O,

134 \fBnyg_receive\fR(3C), \fBnmg_send\fR(3C), \fBmsgrcv\fR(2), \f Brrsgsnd\ fR(2),

135 \fBmsync\f R(3C), \fBnanosl eep\fR(3C), \fBopen\fR(2), \f Bpause\ fR(2),

136 \fBpol I\fR(2), \fBpread\fR(2), \fBpthread_cond_ti nedwai t\fR(30),

137 \fBpthread_cond_wai t\f R(3C), \fBpthread_joi n\fR(3C),

138 \fBpthread_testcancel \fR(3C), \fBputnsg\fR(2), \fBputpnsg\fR(2),

139 \fBpwite\fR(2), \fBread\fR(2), \fBreadv\fR(2), \fBselect\fR(3C),

140 \fBsem wai t\f R(3C), \fBsigpause\fR(3C), \fBsigwaitinfolfR(3C),

141 \fBsigsuspend\fR(2), \fBsigtimedwai t\fR(3C), \fBsigwait\fR(2), \fBsleep\fR(3C),
142 \fBsync\fR(2), \fBsystem fR(3C), \fBtcdrain\ fR(3C) \ f Busl eep\ f R(3C),

143 \fBwai t\fR(3C), \fBwaitid\fR(2), \fBV\aits\fR( O, \waaitpi d\f R(30),

144 \fBwrite\fR(2), \fBmitev\fR(2), and \fBfcnt \fR(2) when speci fying

145 \f BF_SETLKWfR as the conmmand.

146 .sp

147 . LP

148 \Wen cancel lation is asynchronous, cancellation can occur at any time (before,
149 during, or after the execution of the function defined as the cancellation

150 point). Wen cancellation is deferred (the default case), cancellation occurs
151 only within the scope of a function defined as a cancellation point (after the
152 function is called and before the function returns). See \fBCancell ation

153 Type\fR for nore informati on about deferred and asynchronous cancel |l ation.

154 .sp

155 . LP

156 Choosing where to place cancellation points and understandi ng how cancel | ati on
157 affects your program depend upon your understanding of both your application
158 and of cancellation mechanics.

159 .sp

160 .LP

161 Typ| cally, any call that might require a long wait should be a cancellation
162 point. Operations need to check for pending cancellation requests when the
163 operation is about to block indefinitely. This includes threads waiting in

164 \fBpthread_cond_wait()\fR and \fBpthread_cond_tinedwait()\fR, threads waiting
165 for the term nation of another thread in \fBpthread_join()\fR and threads

166 bl ocked on \fBsigwait()\fR

167 .sp

168 . LP

169 A nmutex is explicitly not a cancellation point and should be held for only the
170 minimal essential tine.

171 .sp

172 .LP

173 Mobst of the dangers in perform ng cancellations deal with properly restoring
174 invariants and freeing shared resources. For exanple, a carelessly cancel ed
175 thread might leave a nutex in a |ocked state, leading to a deadlock. O it

176 might | eave a region of nmenory allocated with no way to identify it and

177 therefore no way to free it.

178 . SS "Cl eanup Handl ers”

185 .sp

179 . LP

180 When a thread is canceled, it should rel ease resources and clean up the state
181 that is shared with other threads. So, whenever a thread that night be cancel ed
182 changes the state of the systemor of the program be sure to push a cleanup
183 handl er with \fBpthread_cl eanup_push\fR(3C) before the cancellation point.

184 .sp

185 . LP

186 When a thread is canceled, all the currently-stacked cleanup handlers are
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187
188

executed in last-in-first-out (LIFO order. Each handler is run in the scope in
which it was pushed. Wen the |ast cleanup handler returns, the thread-specific

189 data destructor functions are called. Thread execution terminates when the | ast
190 destructor function returns.

191 .sp

192 . LP

193 Wien, in the normal course of the program an uncanceled thread restores state
194 that it had previously changed, be sure to pop the cleanup handler (that you
195 had set up where the change took place) using \fBpthread_cl eanup_pop\fR(3C).
196 That way, if the thread is canceled later, only currently-changed state will be
197 restored by the handlers that are left in the stack.

198 .sp

199 . LP

200 The \fBpthread_cl eanup_push()\fR and \fBpt hread_cl eanup_pop()\fR functi ons can
201 be inplenented as macros. The application nust ensure that they appear as

202
203
204
205
206
207
208
209
210
211
212
220
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
240
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250

statements, and in pairs within the same |exical scope (that is, the
\ f Bpt hr ead_cl eanup_push()\fR macro can be thought to expand to a token list
whose first token is "{’ with \fBpthread_cl eanup_ pop()\fR expanding to a token
list whose last token is the corresponding '}’).
.sp
.LP
The effect of the use of \fBreturn\fR, \fBbreak\fR, \fBcontinue\fR, and
\fBgoto\fR to prematurely | eave a code bl ock described by a pair of
\ f Bpt hr ead_cl eanup_push()\fR and \fBpt hread_cl eanup_pop()\fR function calls is
undef i ned.
.SS "Cancel | ation State"
.sp
.LP
Most programmers will use only the default cancellation state of
\ f BPTHREAD_CANCEL_ENABLE\f R, but can choose to change the state by using
\ f Bpt hr ead_set cancel state\f R(3C), which determ nes whether a thread is
cancel able at all. Wth the default \flstate\fR of
\ f BPTHREAD_CANCEL_ENABLE\f R, cancellation is enabled and the thread is
cancel abl e at points determned by its cancellation \fltype\fR See
\fBCancel | ati on Type\fR
.sp
.LP
If the \flstate\fR is \f BPTHREAD_CANCEL_DI SABLE\fR, cancel l ation is disabl ed,
the thread is not cancel able at any point, and all cancellation requests to it
are hel d pending.
.sp
.LP
You ni ght want to disable cancellation before a call to a cancel -unsafe
library, restoring the old cancel state when the call returns fromthe library.
See \fBCancel -Safe\fR for explanations of cancel safety.
. SS "Cancel | ati on Type"
.sp
LP
A thread’'s cancel | ation \fBtype\fR is set with \fBpthread_setcancel type\fR(30),
and determi nes whether the thread can be cancel ed anywhere in its execution or
only at cancellation points.
.sp
.LP

Wth the default \fltype\fR of \fBPTHREAD CANCEL DEFERRED\fR the thread is

cancel abl e only at cancellation points, and then only when cancellation is
enabl ed.
.sp

LP

If the \fltype\fR is \fBPTHREAD CANCEL_ASYNCHRONOUS\fR, the thread is

cancel able at any point in its execution (assumng, of course, that
cancellation is enabled). Try to linmt regions of asynchronous cancellation to
sequences with no external dependencies that could result in dangling resources
or unresol ved state conditions. Using asynchronous cancellation is discouraged
because of the danger involved in trying to guarantee correct cleanup handling
at absolutely every point in the program

.sp
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252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268 T
269
270
271
278
272

273 .

275
283

276 .

277
278
279
280
281
282
283
284
285
286
287
288
289
290
299
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306

308
309
310
311
312
313

.sp
.TS
box;
c|l c| c
.
Cancel | ati on Type/ State Tabl e
Type State
Enabl ed (Default)

Deferred (Default) T{

Cancel | ati on occurs when the target thread reaches a cancellation point and a ca
T} T:

Al'l cancellation requests to the target thread are hel d pending.

T}

Asynchr onous T{

Recel pt of a \fBpthread_cancel ()\fR call causes inmmedi ate cancel | ation.

Di sabl ed

All cancel lation requests to the target thread are hel d pending; as

soon as cancellation is re-enabl ed, pending cancellations are executed

i medi atel y

Al'l cancellation requests to the target thread are hel d pending; as soon as canc
T}

TE

. SS "Cancel - Saf e"

.sp

LP

Wth the arrival of POSIX cancellation, the Cancel-Safe |evel has been added to
the list of MI-Safety levels. See \fBattributes\fR(5). An application or
library is Cancel -Safe whenever it has arranged for cleanup handlers to restore
system or program state wherever cancellation can occur. The application or
Iibrary is specifically Deferred-Cancel -Safe when it is Cancel-Safe for threads
whose cancel | ation type is \fBPTHREAD CANCEL_DEFERRED\f R See \fBCancel |l ation
State\fR It is specifically Asynchronous Cancel - Safe when it is Cancel -Safe
for threads whose cancellation type is \fBPTHREAD_ CANCEL_ASYNCHRONCUS\ f R.

.sp

.LP

It is easier to arrange for deferred cancel safety, as this requires system and
program state protection only around cancellation points. In general, expect
that nost applications and libraries are not Asynchronous- Cancel - Saf e.

. SS "PCSI X Threads Only"

.sp

.LP

The cancel l ation functions described in this nanual page are available for

POSI X threads, only (the Solaris threads interfaces do not provide cancellation
functions).

. SH EXAMPLES

. LP

\fBExanpl e 1 \fRCancel | ati on exanpl e

.sp

.LP

The foll owi ng short C++ exanpl e shows the pushing/ poppi ng of cancellation
handl ers, the disabling/enabling of cancellation, the use of

\fBpthread_t estcancel ()\fR, and so on. The \fBfree_res()\fR cancellation
handler in this exanple is a dumy function that sinply prints a nessage, but
that would free resources in a real application. The function \fBf2()\fR is
called fromthe nain thread, and goes deep into its call stack by calling
itself recursively.

.sp
.LP

Before \fBf2()\fR starts running, the newly created thread has probably posted
a cancellation on the nain thread since the main thread calls \fBthr_yield()\fR
right after creating thread2. Because cancellation was initially disabled in
the main thread, through a call to \fBpthread_setcancelstate()\fR, the call to
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314 \fBf2()\fR from \fBmain()\fR continues and constructs X at each recursive
315 call, even though the nain thread has a pendi ng cancellation.

317 .sp

318 . LP

319 When \fBf2()\fRis called for the fifty-first time (when \fB"'i == 50"\fR),
320 \fBf2()\fR enabl es cancell ation by calling \fBpthread_setcancelstate()\fR It

321
322
323
324

326
327
328
329
330
331
332
333

335
336
337
338
339
340

342
343
344
345
346
347

349

351
352
353
354
355

404 .

405

407
417
408
409
410

412
413
414
415
416
417
418
419
420

422
433
423
424

then establishes a cancellation point for itself by calling

\fBpt hread_t estcancel ()\fR (Because a cancellation is pending, a call to a
cancel | ation point such as \fBread\fR(2) or \fBwite\fR(2) would al so cancel
the caller here.)

.sp
.LP

After the \fBmain()\fR thread is canceled at the fifty-first iteration, all the
cl eanup handl ers that were pushed are called in sequence; this is indicated by
the calls to \fBfree_res()\fR and the calls to the destructor for \fIX\fR At
each level, the C++ runtine calls the destructor for \fIX\fR and then the
cancel l ation handler, \fBfree_res()\fR The print nessages from
\fBfree_res()\fR and \fIX\fR s destructor show the sequence of calls.

.sp
.LP

At the end, the main thread is joined by thread2. Because the main thread was
canceled, its return status from \fBpthread_join()\fRis

\ f BPTHREAD_CANCELED\f R. After the status is printed, thread2 returns, killing

the process (since it is the last thread in the process).

.sp
.in +2
. nf
#i ncl ude <pthread. h>
#i ncl ude <sched. h>
extern "C' void thr_yield(void);
extern "C' void printf(...);
struct X {
int x;
X(int i){x =i; printf("X(%) constructed.\en", i);}
~X(){ printf("X(%) destroyed.\en", x);}
¥
unchanged_portion_om tted_
fi
.in -2

. SH ATTRI BUTES

.sp

.LP

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

.sp

. TS

box;

c| c

]

ATTRI BUTE TYPE ATTRI BUTE VALUE

M- Level
.TE

MT- Saf e

. SH SEE ALSO

.sp
. LP

\fBread\fR(2), \fBsigwai t\fR(2), \fBurite\fR(2), \fBIntro\fR(3),
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425 \fBcondition\fR(5), \fBpthread_cleanup_pop\fR(30),

426 \ f Bpt hread_cl eanup_push\f R(3C), \fBpthread_exit\fR(3C), \fBpthread_join\fR(30),
427 \fBpt hread_set cancel state\f R(3C), \fBpthread_setcanceltype\fR(30),

428 \fBpthread_testcancel \fR(3C), \fBsetjnmp\fR(3C), \fBattributes\fR(5),

429 \fBst andar ds\ f R(5)
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\" Copyright (c) 1999 Daniel C. Sobral
A" Al rights reserved.

A\

.\" Redistribution and use in source and binary forms, with or w thout
\" nodification, are permtted provided that the follow ng conditions
A" are net:

.\" 1. Redistributions of source code nust retain the above copyri ght
A\ notice, this list of conditions and the follow ng disclainer.

.\" 2. Redistributions in binary formnust reproduce the above copyri ght
AT notice, this list of conditions and the follow ng disclainmer in the

Q docunent ati on and/or other materials provided with the distribution.

A" TH'S SOFTWARE | S PROVI DED BY THE AUTHOR AND CONTRI BUTORS ‘“AS IS’ AND

" ANY EXPRESS OR | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LIMTED TO THE

I MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPOSE
ARE DI SCLAIMED. | N NO EVENT SHALL THE AUTHOR OR CONTRI BUTORS BE LI ABLE
FOR ANY DI RECT, | NDI RECT, | NCI DENTAL, SPECI AL, EXEMPLARY, OR CONSEQUENTI AL
DAMAGES (I NCLUDI NG BUT NOT LIM TED TO, PROCUREMENT OF SUBSTI TUTE GOODS
OR SERVI CES; LOSS OF USE, DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON)
HONEVER CAUSED AND ON ANY THEORY OF LI ABILITY, WHETHER | N CONTRACT, STRICT
LI ABILITY, OR TORT (I NCLUDI NG NEGLI GENCE OR OTHERW SE) ARI SI NG | N ANY WAY
QUT OF THE USE OF TH S SOFTWARE, EVEN | F ADVI SED OF THE PGSSI BI LI TY OF
SUCH DAMAGE.

e —

——— —

Apr 22, 2017
LOADER. 4TH 5

2pRg

NAME

. Nm | oader. 4th
.Nd | oader. conf processing tools
. Sh DESCRI PTI ON
The file that goes by the nane of

Nm
is a set of commands desi gned to manipul ate
. Xr | oader.conf 4
files.
The defaul t
. Pa /boot/| oader.rc
i ncl udes
. Nm
and uses one of its conmands to autonmtically read and process
the standard
. Xr | oader.conf 4
files.
O her commands exists to help the user specify alternate
configurations.

. Pp
The commands of

. Nm

by thensel ves are not enough for nbst uses.

Pl ease refer to the

exanpl es bel ow for the nbpst commopn situations, and to
. Xr | oader 5

for additional commands.

. Pp

Bef ore using any of the commands provided in

Nm ,

it must be included

t hrough t he conmand:

. Pp

.Dl include |oader.4th

new usr/src/ man/ man5/ | oader. 4th. 5

. Pp

This line is present in the default

.Pa /boot/| oader.rc

file, soit is not needed (and should not be re-issued) in a nornal setup.

. Pp

The commands provided by it are:

.Bl -tag -w dth di sabl e-modul e_npdul e -conpact -of fset indent
.1t lc boot

.1t Ic boot Ar kernelname Op Cm...

.1t lc boot Ar directory Op Cm...

.1t Ic boot FI flag Cm...

Boot as specified by the

. Xr | oader.conf 4

files read.

. Pp

Dependi ng on the argunents passed, it can override boot flags and
either the kernel name or the search path for kernel and nodul es.
. Pp

.1t lc boot-conf

.1t Ic boot-conf Ar kernelnane Op Cm. ..

.1t Ic boot-conf Ar directory Op Cm...

.1t lIc boot-conf FI flag Cm...

Works |ike

.1 c boot

described above, but instead of booting i mediately, uses
.1 ¢ aut oboot

so it can be stopped.

. Pp

It lc start

Reads

. Pa /boot/defaults/|oader.conf ,

all other

. Xr | oader.conf 4

files specified init, then |oads the desired kernel and nodul es

.Pg if not already |oaded .

After which you can use the

.1c boot

or

.l ¢ aut oboot

comrands or sinply exit (provided
commmands or sinply exit (provided
. Va aut oboot _del ay

is not set to NO to boot the system
.lc start

is the command used in the default
. Pa /boot/| oader.rc

file

.Pg see Xr |oader 5 .

. Pp

Lt lcinitialize

Initialize the support library so commands can be used w thout executing
.lc start

first.

Li ke

.lc start ,

it reads

. Pa /boot/defaul t s/l oader. conf
and al |l ot her

. Xr | oader.conf 4

files specified init

. Pg but does not |oad kernel or nodules .

Returns a flag on the stack to indicate

if any configuration files were successfully |oaded.
P

- Pp
.1t lc read-conf Ar filenane
Reads and processes a
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127 . Xr | oader.conf 4

128 file.
129 Does not proceed to boot.
130

. Pp
131 .1t Ic enabl e-nodul e Ar nodul e
132 Enabl es the | oadi ng of
133 . Ar nodul e
134 . Pp
135 .1t Ic disable-npdul e Ar nodul e
136 Di sabl es the |oading of
137 . Ar nodul e
138 . Pp
139 .1t Ic toggl e-nodul e Ar nodul e
140 Toggl es the | oadi ng of
141 . Ar nodul e
142 on and off.
143 . Pp
144 .1t lc show nodul e Ar nodul e
145 Shows the information gathered in the
146 . Xr | oader.conf 4
147 files about the nodul e
148 . Ar nodul e
149 . Pp
150 .1t Ic show nodul e-options
151 Shows all nodul es defined in current
152 . Xr | oader.conf 4
153 configuration
154 . Pp
155 .1t lc retry
156 Used i nside
157 . Xr | oader.conf 4
158 files to specify the action after a nodule loading fails.
159 . Pp
160 .1t Ic ignore
161 Used inside
162 . Xr | oader.conf 4
163 files to specify the action after a nmodule |oading fails.
164 .1t Ic try-include Ar file Op Ar
165 Process script files if they exist
166 Each file, in turn, is conpletely read into nenory
167 and then each of its lines is passed to the command line interpreter
168 If any error is returned by the interpreter, the try-include
169 conmand aborts inmmediately, w thout reading any other files, and
170 silently returns w thout error
171 . E
172 . Sh FILES
173 .Bl -tag -width /boot/forth/| oader.4th -conpact
174 .1t Pa /boot/| oader
175 The
176 . Xr | oader 5
177 .1t Pa /boot/forth/| oader.4th
178 . Nm
179 itself
180 .1t Pa /boot/| oader.rc
181 . Xr | oader 5
182 boot strapping script.
183 .1t Pa /boot/defaul ts/| oader. conf
184 File | oaded by the
185 .lc start
186 conmand
187 . El
188 . Sh EXAMPLES
189 Standard
190 . Pa /boot/l oader.rc
191 . Pp
192 .Bd -literal -offset indent -conpact
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193 include /boot/forth/loader.4th

194 start

195 . Ed

196 . Pp

197 Read an additional configuration file and then proceed to boot
198 . Pp

199 .Bd -literal -offset indent -conpact

200 unl oad

201 read-conf /boot/special.conf
202 boot - conf

203 . Ed

204 . Sh SEE ALSO

205 . Xr | oader.conf 4

206 . Xr | oader 5
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LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 62 \fB\eE\fR or \fBM\fR
53478 Sun Sep 16 19:22:57 2018 63 . ad
new usr/src/ man/ man5/tecla. 5 64 . RS 13n
9842 man page typos and spelling 65 I n key sequences, both of these notations can be entered either by pressing the
LEEE R R R R EE SRR EEEEEEEEEEE R REEEE SRR EEEEEEEEEEEEREREEEEEEEEESE] 66 ESOAPE key’ then the fol | OVM' ng key’ or by pressi ng the NE"A key at the sane
1'\" te 67 time as the follow ng key. Thus the key sequence \fBM p\fR can be typed in two
2 .\" Copyright (c) 2000, 2001, 2002, 2003, 2004 by Martin C. Shepherd. All Rights 68 ways, by pressing the ESCAPE key, followed by pressing 'P, or by pressing the
3 .\" Permission is hereby granted, free of charge, to any person obtaining a copy 69 META key at the sane time as "P.
4 \" "Software"), to deal in the Software without restriction, including 70 .RE
5 .\" without limtation the rights to use, copy, nodify, merge, publish,
6 .\" distribute, and/or sell copies of the Software, and to permt persons 72 .sp
7 .\" to whomthe Software is furnished to do so, provided that the above 73 .ne 2
8 .\" copyright notice(s) and this perm ssion notice appear in all copies of 74 .na
9 .\" the Software and that both the above copyright notice(s) and this 75 \fBup\fR
10 .\" permi ssion notice appear in supporting docunentation. 76 .ad
11 .\" 77 .RS 13n
12 .\" THE SOFTWARE |S PROVIDED "AS | S", W THOUT WARRANTY OF ANY KI ND, EXPRESS 78 This refers to the up-arrow key.
13 .\" OR I MPLIED, | NCLUDI NG BUT NOT LI M TED TO THE WARRANTI ES OF 79 .RE
14 .\" MERCHANTABI LI TY, FITNESS FOR A PARTI CULAR PURPOSE AND NONI NFRI NGEMENT
15 .\" OF THIRD PARTY RIGHTS. IN NO EVENT SHALL THE COPYRI GHT HOLDER OR 81 .sp
16 .\" HOLDERS INCLUDED IN THI S NOTI CE BE LI ABLE FOR ANY CLAIM OR ANY SPECI AL 82 .ne 2
17 .\" | NDI RECT OR CONSEQUENTI AL DAMAGES, OR ANY DAMAGES WHATSOEVER RESULTI NG 83 .na
18 .\" FROM LOSS OF USE, DATA OR PRCFITS, WHETHER I N AN ACTI ON OF CONTRACT, 84 \fBdown\ fR
19 .\" NECGLI GENCE OR OTHER TORTI QUS ACTI ON, ARI SING OUT OF OR I N CONNECTI ON 85 . ad
20 .\" WTH THE USE OR PERFORMANCE OF THI S SOFTWARE. 86 . RS 13n
21 .\" 87 This refers to the down-arrow key.
22 .\" Except as contained in this notice, the name of a copyright hol der 88 . RE
23 .\" shall not be used in advertising or otherwise to pronote the sale, use
24 .\" or other dealings in this Software without prior witten authorization 90 .sp
25 .\" of the copyright hol der. 91 .ne 2
26 .\" Portions Copyright (c) 2005, Sun Mcrosystenms, Inc. All Rights Reserved. 92 .na
27 .TH TECLA 5 "April 9, 2016" 93 \fBleft\fR
28 . SH NAME 94 .a
29 tecla, teclarc \- User interface provided by the tecla library. 95 . RS 13n
30 . SH DESCRI PTI ON 96 This refers to the left-arrow key.
31 .LP 97 . RE
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 99 .sp
34 \fBtcsh shel[\fRwill find the default key bindings very famliar. Users of the 100 .ne 2
35 \fBbash\fR shell will also find it quite famliar, but with a few m nor 101 .na
36 differences, npst notably in how forward and backward searches through the |ist 102 \fBright\fR
37 of historical commands are perforned. There are two nejor editing nodes, one 103 . ad
38 with \fBenacs\fR-1ike key bindings and another with \fBvi\fR-1i ke key bi ndings. 104 . RS 13n
39 By default \fBenacs\fR npde is enabled, but \fBvi\fR(1) node can alternatively 105 This refers to the right-arrow key.
40 be selected via the user’s configuration file. This file can also be used to 106 . RE
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 108 .sp
43 this to conplete other types of synmbols, then tab conpletion conpletes file 109 .ne 2
44 nanes. 110 .na
45 . SS "Key Sequence Notation" 111 \fBa\fR
46 . LP 112 . ad
47 In the rest of this man page, and also in all tecla configuration files, key 113 . RS 13n
48 sequences are expressed as foll ows. 114 This is just a normal ' A key.
49 .sp 115 . RE
50 .ne 2
51 .na 117 . SS "The Tecla Configuration File"
52 \fB\fB*A\fR or \fBC-a\fRfR 118 . LP
53 . ad 119 By default, tecla |ooks for a file called \fB\& teclarc\fR in your hone
54 RS 13n 120 directory (ie. \fB~/.teclarc\fR). If it finds this file, it reads it,
55 This is a 'CONTROL-A', entered by pressing the CONTROL key at the sane tine as 121 interpreting each line as defining a new key binding or an editing
56 the ' A key. 122 configuration option. Since the \fBenacs\fR key-bindings are installed by
57 .RE 123 default, if you want to use the non-default \fBvi\fR editing node, the nost
124 inportant itemto go in this file is the follow ng |ine:
59 .sp 125 .sp
60 .ne 2 126 .in +2
61 .na 127 .nf
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128 edit-node vi

129 .fi

130 .in -2

132 .sp

133 . LP

134 This will re-configure the default bindings for \fBvi\fR-node. The conpl ete set
135 of arguments that this command accepts are:

136 .sp

137 .ne 2

138 .na

139 \fBvi\fR

140 . a

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 \fBenmacs\fR editor. This is the default.
152 . RE

154 .sp

155 .ne 2

156 .na

157 \fBnone\fR

158 . ad

159 . RS 9n

160 Use just the native line editing facilities provided by the terninal driver.
161 . RE

163 .sp

164 .LP

165 To prevent the termnal bell from being rung, such as when an unrecognized
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 nmany 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 \fBemacs\f R-npbde 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 expl ai ned
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 same
192 tinme as the follow 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
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194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230

232
233
234
235

still type it in either of the followi ng 2 ways.

.RS +4

TP

1.

Hit the ESCAPE key nonentarily, then press '[', then '2', then finally '~

. RE

.RS +4

TP

2.

Press the META key at the same time as pressing the '[’ key, then press "2,
then '~ .

. RE

.sp

.LP

If you set a key binding for a key sequence that is already bound to a
function, the new binding overrides the old one. If in the new binding you omt
the nane of the new function to bind to the key sequence, the original binding
becores undefi ned.

.sp

.LP

Starting with versions of \fBlibtecla\fR later than 1.3.3 it is now possible to
bi nd key sequences that begin with a printable character. Previously key
sequences were required to start with a CONTROL or META character.

.sp

.LP

Note that the special keywords "up", "down", "left", and "right" refer to the
arrow keys, and are thus not treated as key sequences. So, for exanple, to

rebind the up and down arrow keys to use the history search nmechani sminstead
of the sinple history recall nethod, you could place the followi ng in your
configuration file:

.sp

Lin 42

. nf

bi nd up hi story-search-backwar ds

bi nd down hi st ory-sear ch-backwar ds

i

.in -2

.sp
.LP

To unbind an existing binding, you can do this with the bind command by
omtting to name any action to rebind the key sequence to. For exanple, by not

236 specifying an action function, the follow ng conmand unbi nds the defaul t

237 beginning-of-line action fromthe \fB*"A\fR key sequence:

238 .sp

239 .in +2

240 . nf

241 bind "A

242 . fi

243 .in -2

245 .sp

246 . LP

247 If you create a \fB~/.teclarc\fR configuration file, but it appears to have no
248 effect on the program check the docunentation of the programto see if the
249 author chose a different name for this file.

250 .SS "Fil enanme and Til de Conpl etion"

251 . LP

252 Wth the default key bindings, pressing the TAB key (aka. \fB*\fR) results in

253
254
255
256
257
258
259

tecla attenpting to conplete the inconplete file name that precedes the cursor.
Tecl a searches backwards fromthe cursor, looking for the start of the file
nane, stopping when it hits either a space or the start of the line. If nore
than one file has the specified prefix, then tecla conpletes the file nane up
to the point at which the anbi guous matches start to differ, then lists the
possi bl e mat ches.

.sp
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260 .LP

261 In addition to literally witten file nanes, tecla can conplete files that

262 start with \fB~/\fR and \fB~user/\fR expressions and that contain \fB$envvar\fR
263 expressions. In particular, if you hit TAB within an inconplete \fB~user\fR,
264 expression, tecla will attenpt to conplete the username, |isting any anbi guous
265 mat ches.

266 .sp

267 . LP

268 The conpl etion binding is inplemented using the \fBcpl coerI ete_word()\fR

269 function, which is also avail able separately to users of this library. See the
270 \fBepl _corrpl ete_word\ f R(C3TECLA) nan page for nore details.

271 .SS "Fil enane Expansion"

272 . LP

273 Wth the default key bindings, pressing \fB*"X*\fR causes tecla to expand the
274 file name that precedes the cursor, replacing \fB~/\fR and \fB~user/\fR

275 expressions with the correspondi ng hone directories, and replacing

276 \fB$envvar\fR expressions wth the value of the specified environnent variabl e,
277 then if there are any wildcards, replacing the so far expanded file name with a
278 space-separated list of the files which match the wild cards.

279 .sp

280 .LP

281 The expansion binding is inplenented using the \fBef_expand_file()\fR function.
282 See the \fBef_expand_file\fR(3TECLA) nan page for nore details.

283 .SS "Recal ling Previously Typed Lines"

284 . LP

285 Every time that a newline is entered by the user, it is appended to a list of
286 historical input lines naintained within the \fBGetLine\fR resource object. You
287 can traverse up and down this list using the up and down arrow keys.

288 Alternatively, you can do the sane with the \fB*P\fR and \fB*N\fR keys, and in
289 \fBvi\fR conmand npde you can alternatively use the k and j characters. Thus
290 pressing up-arrow once, replaces the current input line with the previously
291 entered line. Pressing up-arrow again, replaces this with the line that was
292 entered before it, etc.. Having gone back one or nore lines into the history
293 list, one can return to newer |ines by pressing down-arrow one or nore tines.
294 |f you do this sufficient tines, you will return to the original line that you
295 were entering when you first hit up-arrow

296 .sp

297 .LP

298 Note that in \fBvi\fR node, all of the history recall functions switch the

299 library into command node.

300 .sp

301 .LP

302 In \fBemacs\fR node the \fBMp\fR and \fBM n\fR keys work just |ike the

303 \fB*"P\fR and \fB*"N\fR keys, except that they skip all but those historical

304 lines which share the prefix that precedes the cursor. In \fBvi\fR command node
305 the upper case 'K and 'J' characters do the same thing, except that the string
306 that they search for includes the character under the cursor as well as what
307 precedes it.

308 .sp

309 .LP

310 Thus for exanple, suppose that you were in \fBemacs\fR npbde, and you had j ust
311 entered the following list of conmands in the order shown:

312 .sp

313 .in +2

314 . nf

315 I's ~/teclal

316 cd ~/tecla

317 I's -1 getline.c

318 \fBenacs\fR ~/tecl a/getline.c

319 . fi

320 .in -2

322 .sp

323 . LP

324 |f you next typed:

325 .sp
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326 .i
327 .

328

329 .
330 .

332

333 .

334
335
336
337
338
339
340
341
340
341
342
343
344

345 .

346

347 .
348 .

350
351
352
353
354
355
356
357
358
359
360
361
362

in +2
nf
I's
fi
in-2
.sp
LP

and then hit \fBMp\fR then rather than returm ng the previously typed

\fBemacs\fR line, which doesn't start with "Is", tecla would recall the "lIs -1
getline.c" line. Pressing \fBMp\fR again woul d' recal | the "I's ~/tecla/" |ine.
.sSp
.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 commands
characters, *, ?, or '[', then it is interpretted as a pattern to be natched.
Thus, cotinuing with the above exanple, after typing in the list of commands

shown, 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 prograns 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 determned by the first of the environnent variables

382
383
384
385
386
387
388
389

\fBLC CTYPE\fR, \fBLC ALL\fR, and \fBLANGfR, 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
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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
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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
884
885
886

888
889
890
891
892
893
894
895
896
896
897
898

900
901
902
903
904
905
906
907

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

I'n \fBvi\fR commmand node the character under the cursor is also included in
the word being conpleted, and you are left in \fBvi\fR insert node

. RE

.sp
.ne 2

. ha
\ f Bexpand-fil enane\ f R
ad

. RS 30n

Wthin the coonmand |ine, expand wild cards, tilde expressions and dollar
expressions in the file name which inmediately precedes the cursor. In \fBvi\fR
conmand node the character under the cursor is also included in the file nane
conmmand node the character under the cursor is also included in the file nane
bei ng expanded, and you are left in \fBvi\fR insert node

. RE

.sp
.ne 2

.na

\fBlist-glob\fR

.ad

. RS 30n

List any file names which match the wild-card, tilde and dollar expressions in
the file nane which imediately precedes the cursor, then redraw the input |ine

908 unchanged
909 . RE

911 .sp

912 .ne 2

913

914
915

.na
\fBlist-history\fR
.ad
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916
917
918
919
920

922
923
924
925
926
927
928
929
930

932
933
934
935
936
937
938

. RS 30n

Di splay the contents of the history list for the current history group. If a
repeat count of \fB> 1\fR is specified, only that many of the npbst recent lines
are displayed. See the Entering Repeat Counts section.

.RE

.Sp
.ne 2

.na
\fBread-fromfile\fR

.ad

. RS 30n

Tenporarily switch to reading input fromthe file who's nane precedes the
cursor.

. RE

.sp

.ne 2

. na
\fBread-init-files\fR

. al
. RS 30n
Re-read \fBteclarc\fR configuration files.

939 . RE

941
942

943 .

944
945
946
947
948
949

951
952

953 .

954
955
956
957
958

.sp
.ne 2

na
\fg:begi nni ng- of - hi story\fR
a

_RS 30n

Move to the oldest line in the history list. Note that in \fBvi\fR nbde you are
left in command node.

.RE

.sp
.ne 2

na
\ f Bend- of - hi story\fR

.ad

. RS 30n

Move to the newest line in the history list (ie. the current line). Note that
in \fBvi\fR node 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

.sp
.ne 2

.ha
\fBdi gi t-argunment\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
\fBnew ine\fR

.ad

. RS 30n

Terminate and return the current contents of the line, after appending a

new i ne character. The new ine character is normally "\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
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982

to the history buffer.

983 . RE

985
986
987
988
989
990
991
992
993
994

.sp
.ne 2

.na

\ fBrepeat - hi story\fR

.ad

. RS 30n

Return the line that is being edited, then arrange for the next nobst recent
entry in the history buffer to be recalled when tecla is next called.
Repeatedly invoking this action causes successive historical input lines to be
re-executed. Note that this action is equivalent to the 'Operate’ action in

995 ksh

996

998
999

1000 .

1001
1002
1003
1004
1005
1006

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

sn.
. RE

.sp
.ne 2

na
\fBring-belI\fR
d

. al
. RS 30n

Ring the termnal bell, unless the bell has been silenced via the nobeep
configuration option (see The Tecla Configuration File section).

.RE

.sp
.ne 2

.na
\ f Bf or war d- copy- char\ f R

.ad

. 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\ fR

. al
. RS 30n

Copy the previous character into the cut buffer.
.RE

.sp
.ne 2

.ha
\ 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
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1048
1049
1050
1051
1052

1054
1055
1056
1057
1058
1059
1060
1061

1063
1064

1065

1066
1067
1068
1069
1070

\f Bf orward-find-char\fR

.ad

. RS 30n

Move the cursor to the next occurrence of the next character that you type.
.RE

.Sp
.ne 2

.na
\ f Bbackwar d- fi nd-char\fR

.ad

. RS 30n

Move the cursor to the |ast 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.

1071 .RE

1073
1074
1075
1076
1077
1078
1079
1080
1081

1083
1084
1085
1086
1087
1088
1089
1090

.sp
.ne 2

.na

\ f Bbackwar d-t o-char\f R

.ad

. RS 30n

Move the cursor to the character just after the last occurrence before the
cursor of the next character that the user types.

.RE

.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
forward-to-char.

1091 . RE

1093
1094
1095
1096
1097
1098
1099
1100

.sp
.ne 2

. ha
\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 et e-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

.sp
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1114
1115
1116
1117
1118
1119
1120
1121

1123
1124
1125
1126
1127
1128
1129
1130
1131

1133
1134

1135

1136
1137
1138
1139
1140

.ne 2

.nha

\ f Bdel et e-t 0- parent hesi s\ fR

.ad

. RS 30n

Del ete the characters fromthe cursor up to and including the matching
parenthesis, or next close parenthesis.

.RE

.sp
.ne 2

.na

\f Bf orward-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.

. RE

.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.

1141 .RE

1143
1144
1145
1146
1147
1148
1149
1150
1151

1153
1154

1155

1156
1157
1158
1159
1160

.sp
.ne 2

.na

\ fBf 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.

.RE

.sp
.ne 2

na

\ f Bbackwar d- del ete-to\fR

.ad

. RS 30n

Del ete the characters fromthe cursor up to, but not including, the preceding
occurrence of the next character typed.

1161 . RE

1163
1164
1165
1166
1167
1168
1169
1170

1172
1173

1174

1175
1176
1177
1178
1179

.sp
.ne 2

.na

\fBdel ete-refind\fR

.ad

. RS 30n

Repeat the last *-delete-find or *-delete-to action.
.RE

.sp
.ne 2

na

\fBdel ete-invert-refind\fR

.ad

. RS 30n

Repeat the last *-delete-find or *-delete-to action, in the opposite direction.
.RE
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1181
1182

1183

1184
1185
1186
1187
1188
1189

1191
1192
1193
1194
1195
1196
1197
1198
1199

1201
1202
1203
1204
1205
1206
1207
1208
1209

1211
1212

1213

1214
1215
1216
1217
1218

.sp
.ne 2

na
\ f Bcopy-t o- 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.

. RE

.sp

.ne 2

.nha

\ f Bcopy-t o- par ent hesi s\ fR
ad

. RS 30n

Copy the characters fromthe cursor up to and including the matching
parenthesis, or next close parenthesis, into the cut buffer.

.RE

.sp
.ne 2

.na
\ f Bf or war d- copy-fi nd\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.

.RE

.sp
.ne 2

na
\ f Bbackwar d- copy-fi nd\ fR

.ad

. RS 30n

Copy the characters fromthe cursor up to and including the preceding occurrence
of the next character typed, into the cut buffer.

1219 . RE

1221
1222
1223
1224
1225
1226
1227
1228
1229

1231
1232

1233

1234
1235
1236
1237
1238

.sp
.ne 2

.na
\ f Bf or war d- copy-to\ fR

.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.

.RE

.sp
.ne 2

na
\ f Bbackwar d- copy-to\ f R

.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

.sp
.ne 2

.ha
\ f Bcopy-refind\fR
.ad
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1246
1247
1248

1250
1251
1252
1253
1254
1255
1256

. RS 30n
Repeat the last *-copy-find or *-copy-to action.
.RE

.sp

.ne 2

.na

\ f Bcopy-invert-refind\ fR
ad

. RS 30n
Repeat the last *-copy-find or *-copy-to action, in the opposite direction.

1257 . RE

1259
1260
1261
1262
1263
1264
1265

.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
1275

1277
1278
1279
1280
1281
1282
1283

.sp
.ne 2

na
\ f Bemacs- node\ f R

.ad

. RS 30n

Switch to \fBemacs\fR node from\fBvi\fR node.
. RE

.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

.a
. 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

.sp
.ne 2

na
\ f Bvi - append- at - eol \ f R
ad

- RS 30n
From \fBvi\fR command node, nove the cursor to the end of the line and switch
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1312
1313

1315
1316
1317
1318
1319
1320
1321
1322

to append node.
RE

.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
insert node.

1323 . RE

1325
1326
1327
1328
1329
1330
1331
1332

.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

. nha

\ f Bvi - f or war d- change- char\ f R

.ad

. RS 30n

From \fBvi\fR command node, del ete 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

. al
. 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, delete 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

.ad

. RS 30n

From vi command node, delete the preceding word then enter insert node.

1369 . RE

1371
1372

1373

1374
1375
1376
1377

.sp
.ne 2

na
\fBvi -change-rest-of-line\fR
ad

- RS 30n
From \fBvi\fR command node, delete fromthe cursor to the end of the line, then
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1378
1379

1381
1382
1383
1384
1385
1386
1387

22

enter insert node.
.RE

.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

. ha

\fgvi -change-to-bol \fR

.a
. 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

na
\ f Bvi - change-t o- col um\fR

.ad

. 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

.sp

.ne 2

.ha

\ f Bvi - change-t o- par ent hesi s\ f R
d

.a
. 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 orwar d- change- fi nd\f R

.ad

. RS 30n

From \fBvi\fR command node, delete the characters fromthe cursor up to and
including the follow ng occurrence of the next character typed, then enter
i nsert node.

1429 .RE

1431
1432
1433
1434
1435
1436
1437
1438

.sp
.ne 2

.na
\ f Bvi - backwar d- change-fi nd\fR

.ad

. RS 30n

From vi command node, delete the characters fromthe cursor up to and including
the precedi ng occurrence of the next character typed, then enter insert node.

1439 . RE

1441
1442
1443

.sp
.ne 2
.na
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1444
1445
1446
1447
1448
1449

\fBvi - f orwar d- change-to\f R

.ad

. 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
i nsert node.

1450 . RE

1452
1453
1454
1455
1456
1457
1458
1459
1460
1461

1463
1464
1465
1466
1467
1468
1469
1470

1472
1473
1474
1475
1476
1477
1478
1479
1480

1482
1483
1484
1485
1486
1487
1488
1489

1491
1492
1493
1494
1495
1496
1497

.sp
.ne 2

.na
\ f Bvi - backwar d- change-t o\ f R

.a
. 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
i nsert node.

.RE

.sp
.ne 2

.na

\ f Bvi - change-refind\fR
ad

_RS 30n
Repeat the last vi-*-change-find or vi-*-change-to action.
. RE

.sp

.ne 2

.ha

\ f Bvi -change-invert-refind\fR
d

. al
. RS 30n

Repeat the last vi-*-change-find or vi-*-change-to action, in the opposite
di rection.

.RE

.sp
.ne 2

. na
\fBvi -undo\f R

.ad

. RS 30n

In \fBvi\fR npde, undo the |last editing operation.
. RE

.sp

.ne 2

.na

\ fBvi -repeat - change\ f R
ad

. RS 30n
In \fBvi\fR conmand node, repeat the |last command that nodified the |ine.

1498 . RE

1500
1501
1502
1503
1504
1505
1506
1507
1508
1509

.SS "Default Key Bindings In \fBermacs\fR Mde"

.LP

The foll owi 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 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

23
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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 match.

.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\fBPQfR R
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

. na
\fB\fB*"S\fRfR
.ad

. RS 6n

st op- out put

. RE

.sp
.ne 2

. na
\fB\fB\WfR fR
.ad

. RS 6n
l'iteral - 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
1577
1578
1579
1580
1581

1583
1584
1585
1586
1587
1588
1589

.na
\fBright\fR
.ad

.RS 9n
cursor-right
. RE

.sp
.ne 2

. na
\fBleft\fR
.ad

.RS 9n
cursor-|eft

1590 . RE

1592
1593

1594

1595
1596
1597
1598
1599

1601
1602
1603
1604
1605
1606
1607
1608

1610
1611
1612
1612
1613
1614
1615
1616
1617
1618
1619
1620

1622
1623
1624
1625
1626
1627
1628

.sp
.ne 2

na
\fBup\fR
d

. al
.RS 9n
up- hi story
.RE

.sp
.ne 2

. na

\ f Bdown\ f R
.ad

. RS 9n

down- hi story
. RE

.sp
.LP

The renai ni ng bi ndi ngs don’t
The renai ni ng bi ndi ngs don’t
.sp

.ne 2

. na
\fB\fB*F\fRfR
.ad

.RS 21n
cursor-right

. RE

.sp
.ne 2

. na
\fB\fB*"B\fRfR
.ad

.RS 21n
cursor-|eft

1629 . RE

1631
1632
1633
1634
1635
1636
1637

.sp
.ne 2

. na
\fB\fBMi\fRfR
.ad

.RS 21n

i nsert-node

1638 . RE

1640

.sp

depend on the term nal
depend on the term nal

settings.
setttings.

25
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1641
1642
1643
1644
1645
1646
1647

1649
1650
1651
1652
1653
1654
1655

.ne 2

.nha
\fB\fBPAfR fR
.ad

.RS 21n

begi nni ng-of -1i ne
.RE

.sp
.ne 2
. na
\fB\fBPEANfR R

.a
. RS 21n
end-of -line

1656 . RE

1658
1659
1660
1661
1662
1663
1664

.sp
.ne 2

. na
\fB\fBPUWfRfR
.ad

.RS 21n

del ete-line

1665 . RE

1667
1668
1669
1670
1671
1672
1673

.sp
.ne 2

.na
\fB\fB*K\fRfR
.ad

. RS 21n
kill-line

1674 . RE

1676
1677
1678
1679
1680
1681
1682

.sp
.ne 2

. na
\fB\fBMf\fRfR
.ad

.RS 21n

f orwar d- word

1683 . RE

1685
1686
1687
1688
1689
1690
1691

.sp
.ne 2

. ha
\fB\fBMb\fR fR

. al
.RS 21n
backwar d- wor d

1692 . RE

1694
1695
1696
1697
1698
1699
1700
1701

1703
1704
1705
1706

.sp
.ne 2

. na
\fB\fB*D\fRfR

.ad

.RS 21n

del -char-or-1ist-or-eof
. RE

.sp
.ne 2

. ha
\fB\fBPHVfR R
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1707
1708
1709

.ad
. RS 21n
backwar d- del et e- char

1710 . RE

1712
1713
1714
1715
1716
1717
1718

.sp
.ne 2

. na
\fB\fB*?\fRfR

.ad

.RS 21n

backwar d- del et e- char

1719 .RE

1721
1722
1723
1724
1725
1726
1727
1728

1730
1731
1732
1733
1734
1735
1736

.sp
.ne 2

. na
\fB\fBMd\fRfR
.ad

.RS 21n

f orwar d- del et e-word
. RE

.sp
.ne 2

. ha
\fB\fBM "H fR fR
.ad

.RS 21n
backwar d- del et e- word

1737 .RE

1739
1740
1741
1742
1743
1744
1745

.sp
.ne 2

. ha
\fB\fBMA"AfR fR

.a
.RS 21n
backwar d- del et e- wor d

1746 . RE

1748
1749
1750
1751
1752
1753
1754
1755

1757
1758
1759
1760
1761
1762
1763
1764

1766
1767
1768
1769
1770
1771
1772

.sp
.ne 2

.na
\fB\fBMUu\fR fR
.ad

. RS 21n
upcase- wor d

.RE

.sp
.ne 2

. na
\fB\fBMI\fRfR
.ad

. RS 21n
downcase- wor d

. RE

.sp
.ne 2

. na
\fB\fBMc\fRfR
.ad

.RS 21n
capitalize-word

27
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1773

1775
1776
1777
1778
1779
1780
1781
1782

1784
1785
1786
1787
1788
1789
1790

. RE

.sp
.ne 2

.na
\fB\fBPRfRfR
.ad

.RS 21n

redi spl ay

. RE

.sp
.ne 2

. na
\fB\fB*"L\fR fR
.ad

.RS 21n

cl ear-screen

1791 .RE

1793
1794
1795
1796
1797
1798
1799

.sp
.ne 2

. ha
\fB\fB*T\fR fR

. al
.RS 21n
transpose-chars

1800 . RE

1802
1803
1804
1805
1806
1807
1808
1809

1811
1812
1813
1814
1815
1816
1817
1818

1820
1821
1822
1823
1824
1825
1826
1827

1829
1830
1831
1832
1833
1834
1835
1836

1838

.sp
.ne 2

.na
\fB\fBP@fR fR
ad

RS 21n
set - mar k
. RE

.sp
.ne 2

. na
\VfB\fBAX*X\fR fR

.ad

.RS 21n

exchange- poi nt - and- mar k
. RE

.sp
.ne 2

. na
\fB\fB*"WfRfR
. ad

.RS 21n
kill-region
.RE

.sp
.ne 2

.na
\fB\fBMWfR R
.ad

. RS 21n
copy-region-as-Kill
. RE

.sp
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1839
1840
1841
1842
1843
1844
1845

1847
1848
1849
1850
1851
1852
1853
1854

1856
1857
1858
1859
1860
1861
1862
1863

1865
1866
1867
1868
1869
1870
1871
1872

1874
1875
1876
1877
1878
1879
1880

.ne 2

.na
\fB\fB*""\fR fR
.ad

.RS 21n

yank

.RE

.sp
.ne 2

. ha
\fB\fB*PA\fRfR

. al
.RS 21n
up- hi story
.RE

.sp
.ne 2

.na
\fB\fBPMfRfR
.ad

. RS 21n

down- hi story
.RE

.sp
.ne 2

.na
\fB\fBMp\fR R

.ad

. RS 21n

hi st ory- sear ch- backwar d
.RE

.sp
.ne 2

.na
\fB\fBMN\fRfR

.ad

. RS 21n

hi st ory-search-forward

1881 . RE

1883
1884
1885
1886
1887
1888
1889

.sp
.ne 2

. ha
\fB\fBMAfRfR

.a
.RS 21n
conpl et e-word

1890 . RE

1892
1893
1894
1895
1896
1897
1898
1899

1901
1902
1903
1904

.sp
.ne 2

.nha
\fB\fB*X*\fRfR
.ad

.RS 21n
expand-fil enane
.RE

.sp
.ne 2

. ha
\fB\fB*X*"F\fRfR
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1905 . ad

1906 . RS 21n

1907 read-fromfile
1908 . RE

1910 . sp

1911 .ne 2

1912 .na

1913 \fB\fB*X*RfR fR
1914 . ad

1915 . RS 21n

1916 read-init-files
1917 . RE

1919 .sp

1920 .ne 2

1921 .na

1922 \fB\fB"Xg\fR fR
1923 . ad

1924 . RS 21n

1925 list-glob

1926 . RE

1928 . sp

1929 .ne 2

1930 .na

1931 \fB\fB*Xh\f R fR
1932 . ad

1933 . RS 21n

1934 list-history
1935 . RE

1937 .sp

1938 .ne 2

1939 .na

1940 \fB\fBM <\fR fR
1941 .a

1942 . RS 21n

1943 begi nni ng- of - hi story
1944 . RE

1946 .sp

1947 .ne 2

1948 . na

1949 \fB\fBM >\ fR fR
1950 . ad

1951 . RS 21n

1952 end-of -hi story
1953 . RE

1955 .sp

1956 .ne 2

1957 .na

1958 \fB\fB\en\fRfR
1959 . ad

1960 . RS 21n

1961 new i ne

1962 . RE

1964 .sp

1965 .ne 2

1966 .na

1967 \fB\fBler\fRfR
1968 . ad

1969 . RS 21n

1970 new i ne
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1971

1973
1974
1975
1976
1977
1978
1979
1980

1982
1983
1984
1985
1986
1987
1988
1989

1991
1992
1993
1994
1995
1996
1997
1998

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035

. RE

.sp
.ne 2

.na
\fB\fBMOo\fRfR
.ad

. RS 21n

repeat - hi story

. RE

.sp
.ne 2

. na
\fB\fBM "\ fR fR
.ad

.RS 21n

\ f Bvi \ f R-npde

. RE

.sp
.ne 2

.na
\fB\fBM 0, M1,
.ad

. RS 21n
digit-argunment (see bel ow)
.RE

MOAfRfR

.sp
.LP

Note that \fB"\fR is what the TAB key generates, and that \fB*@fR can be
generated not only by pressing the CONTROL key and the @key sinultaneously,
but al so by pressing the CONTROL key and the space bar at the same tine.
.SS "Default Key Bindings in \fBvi\fR Mde"

.LP

The foll owi ng default key bindings are designed to mimc the \fBvi\fR style of
editing as closely as possible. This neans that very few editing functions are
provided in the initial character input node, editing functions instead being
provi ded by the \fBvi\fR comrmand node. The \fBvi\fR command nbde is entered
whenever the ESCAPE character is pressed, or whenever a key sequence that
starts with a meta character is entered. In addition to mmcing \fBvi\fR,
\fBlibtecla\fR provides bindings for tab conpletion, wld-card expansion of
file nanes, and historical line recall.

.sp

.LP

To learn howto tell the tecla library to use \fBvi\fR node instead of the
default \fBemacs\fR editing node, see the earlier section entitled The Tecla
Configuration File.

.sp

.LP

Under UNI X the term nal driver sets a nunber of special keys for certain
functions. The tecla library attenpts to use the sane key bindings to naintain
consi stency, binding themboth in input node and in command node. The key
sequences shown for the followi ng 6 bindings are thus just exanples of what
they will probably be set to. If you have used the \fBstty\fR command to change
these keys, then the default bindings should match.

.sp

.ne 2

.ha
\fB\fBPQfRfR
.ad

.RS 8n
user-interrupt
.RE
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2037
2038

2039

2040
2041
2042
2043
2044

2046
2047
2048
2049
2050
2051
2052

.sp
.ne 2

na
\fBM\elfR
.ad

.RS 8n
abort

. RE

.sp
.ne 2

. na
\fB\fB*"Z\fRfR
.ad

.RS 8n

suspend

2053 . RE

2055
2056
2057
2058
2059
2060
2061
2062

2064
2065
2066
2067
2068
2069
2070
2071

2073
2074
2075
2076
2077
2078
2079

.sp
.ne 2

.na
\fB\fB*QfRfR
.ad

. RS 8n

start - out put

. RE

.sp
.ne 2

. na
\fB\fB*"S\fRfR
.ad

. RS 8n

st op- out put

. RE

.sp
.ne 2
. na
\fB\fB*VWfR fR

.a
.RS 8n
l'iteral - next

2080 . RE

2082
2083
2084
2085
2086
2087
2088

.sp
.ne 2

.na
\fB\fBMA"QfR fR
.ad

.RS 8n
user-interrupt

2089 . RE

2091
2092
2093
2094
2095
2096
2097
2098

2100
2101
2102

.sp
.ne 2

. na
\fBMMelfR
.ad

. RS 8n
abort

. RE

.sp
.ne 2
.na
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2103
2104
2105
2106

\fB\fBM "2\ fR fR
.ad

. RS 8n

suspend

2107 . RE

2109
2110
2111
2112
2113
2114
2115
2116

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\fBM"QfR fR
.ad

. RS 8n

start- out put

. RE

.sp
.ne 2

. ha
\fB\fBMAS\fR fR
.ad

. RS 8n

st op- out put

. RE

.sp
.LP

Note that above, nost of the bindings are defined twice, once as a raw control
code like \fB"C\fR and then a second tine as a META character like \fBM*"CQ\fR
The former is the binding for \fBvi\fR input nbde, whereas the latter is the

bi nding for \fBvi\fR command node. 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 conmmand 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 nane, as follows. This is necessary because
different types of ternminals generate different key sequences when their cursor
keys are pressed.

.sp

.ne 2

. na
\fB\fBright\fRfR
d

. al
.RS 9n
cursor-right

2150 . RE

2152
2153
2154
2155
2156
2157
2158
2159

2161
2162
2163
2164
2165
2166
2167
2168

.sp
.ne 2

. ha
\fB\fBleft \fRfR
.ad

.RS 9n
cursor-|eft

. RE

.sp
.ne 2

. ha
\fB\fBup\fRfR
.ad

. RS 9n

up- hi story
.RE
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2170
2171
2172
2173
2174
2175
2176

.sp
.ne 2

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

. RS 9n
down- hi story

2177 .RE

2179
2180
2181
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194

.sp
.LP

The cursor keys nornmally generate a key sequence that start with an ESCAPE
character, so beware that using the arrow keys will put you into command node
(if you aren’t already in command node).

.sp

.LP

The following are the term nal -independent key bindings for \fBvi\fR input
node.

.sp

.ne 2

.na
\fB\fB*D\fRfR
.ad

.RS 8n

|'i st-or-eof

2195 . RE

2197
2198
2199
2200
2201
2202
2203
2204

2206
2207
2208
2209
2210
2211
2212
2213

2215
2216
2217
2218
2219
2220
2221
2222

2224
2225
2226
2227
2228
2229
2230

.sp
.ne 2

. ha
\fB\fBPGfRfR

. al
.RS 8n
list-glob
.RE

.sp
.ne 2

. ha
\fB\fBPHVfR fR

.ad

. RS 8n

backwar d- del et e- char
. RE

.sp
.ne 2

. na
\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

.sp
.ne 2

34
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2235
2236
2237
2238
2239
2240

2242
2243
2244
2245
2246
2247
2248

.na
\fB\fBlen\fRfR
.ad

.RS 8n

new i ne

.RE

.sp
.ne 2

. na
\fB\fB*"L\fR fR
.ad

.RS 8n

cl ear-screen

2249 . RE

2251
2252
2253
2254
2255
2256
2257

.sp
.ne 2

. ha
\fB\fBPMfR fR

. al
.RS 8n
down- hi story

2258 . RE

2260
2261
2262
2263
2264
2265
2266
2267

2269
2270
2271
2272
2273
2274
2275
2276

2278
2279
2280
2281
2282
2283
2284

.sp
.ne 2

. na
\fB\fB*P\fRfR
.ad

. RS 8n

up- hi story
.RE

.sp
.ne 2

.na
\fB\fBPRfRfR
.ad

. RS 8n

redi spl ay
.RE

.sp
.ne 2

. na
\fB\fBPUWfRfR
.ad

. RS 8n
backward-kill-Iline

2285 . RE

2287
2288
2289
2290
2291
2292
2293

.Sp
.ne 2

. na
\fB\fB*WfR fR

.ad

. RS 8n

backwar d- del et e- word

2294 . RE

2296
2297
2298
2299
2300

.sp
.ne 2

. na
\fB\fBAX*\fR fR
.ad
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2301
2302

36

.RS 8n
expand-fil enane

2303 . RE

2305
2306
2307
2308
2309
2310
2311

.sp
.ne 2

. ha
\fB\fB*X*"F\fRfR

.a
.RS 8n
read-fromfile

2312 . RE

2314
2315
2316
2317
2318
2319
2320

.sp
.ne 2

. na
\fB\fB*X*"RfR fR
.ad

.RS 8n
read-init-files

2321 .RE

2323
2324
2325
2326
2327
2328
2329
2330

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

.sp
.ne 2

.na
\fB\fB*\fRfR
.ad

. RS 8n
backwar d- del et e- char
.RE

.sp
.LP

The following 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 Iin 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 followed 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\fBMS\fR R
.ad

. RS 21n
end-of -l i ne

2359 . RE

2361
2362
2363
2364
2365
2366

.sp
.ne 2

.na
\fB\fBM*\fRfR
.ad

. RS 21n
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2367 expand-fil enanme 2433 .sp
2368 . RE 2434 .ne 2
2435 . na
2370 .sp 2436 \fB\fBM |\ fRfR
2371 .ne 2 2437 . ad
2372 .na 2438 . RS 21n
2373 \fB\fBM+\fR fR 2439 got o-col um
2374 . ad 2440 . RE
2375 . RS 21n
2376 down- hi story 2442 .sp
2377 .RE 2443 .ne 2
2444 | na
2379 .sp 2445 \fB\fBM ~\f R fR
2380 .ne 2 2446 . ad
2381 .na 2447 . RS 21n
2382 \fB\fBM-\fRfR 2448 change- case
2383 . al 2449 . RE
2384 . RS 21n
2385 up-history 2451 .sp
2386 . RE 2452 .ne 2
2453 . na
2388 .sp 2454 \fB\fBM .\ fRfR
2389 .ne 2 2455 . ad
2390 .na 2456 . RS 21n
2391 \fB\fBM<\fR R 2457 vi - r epeat - change
2392 . ad 2458 . RE
2393 . RS 21n
2394 begi nni ng- of - hi story 2460 .sp
2395 . RE 2461 .ne 2
2462 .na
2397 .sp 2463 \fB\fBM % fR fR
2398 .ne 2 2464 . ad
2399 .na 2465 . RS 21n
2400 \fB\fBM>\fR fR 2466 find-parenthesis
2401 . ad 2467 .RE
2402 . RS 21n
2403 end-of - history 2469 .sp
2404 . RE 2470 .ne 2
2471 .na
2406 .sp 2472 \fB\fBMa\fR fR
2407 .ne 2 2473 . a
2408 .na 2474 . RS 21n
2409 \fB\fBMM\fRfR 2475 vi - append
2410 . ad 2476 . RE
2411 . RS 21n
2412 begi nni ng-of-line 2478 .sp
2413 . RE 2479 .ne 2
2480 . na
2415 .sp 2481 \fB\fBMAfRfR
2416 .ne 2 2482 . ad
2417 .na 2483 . RS 21n
2418 \fB\fBM\fR fR 2484 vi - append- at - eol
2419 . a 2485 . RE
2420 . RS 21n
2421 repeat-find-char 2487 .sp
2422 . RE 2488 .ne 2
2489 .na
2424 .sp 2490 \fB\fBMb\fR fR
2425 .ne 2 2491 . ad
2426 .na 2492 . RS 21n
2427 \fB\fBM,\fRfR 2493 backwar d- wor d
2428 . ad 2494 | RE
2429 . RS 21n
2430 invert-refind-char 2496 .sp
2431 . RE 2497 .ne 2
2498 .na
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2499 \fB\fBMB\fRfR
2500 . ad

2501 . RS 21n

2502 backwar d- wor d
2503 . RE

2505 .sp

2506 .ne 2

2507 .na

2508 \fB\fBMQ\fRfR

2509 . ad

2510 . RS 21n

2511 vi -change-rest-of-line
2512 . RE

2514 .sp

2515 .ne 2

2516 .na

2517 \fB\fBM cb\f R fR

2518 . ad

2519 . RS 21n

2520 vi - backwar d- change- wor d
2521 . RE

2523 .sp

2524 .ne 2

2525 .na

2526 \fB\fBM cB\fR fR

2527 . al

2528 . RS 21n

2529 vi - backwar d- change- wor d
2530 . RE

2532 .sp

2533 .ne 2

2534 .na

2535 \fB\fBM cc\fR fR
2536 . ad

2537 . RS 21n

2538 vi -change-1line
2539 . RE

2541 .sp

2542 .ne 2

2543 . na

2544 \fB\fBM ce\fR fR

2545 . ad

2546 . RS 21n

2547 vi - f orwar d- change- wor d
2548 . RE

2550 .sp

2551 .ne 2

2552 . na

2553 \fB\fBMcE\f R fR

2554 . ad

2555 . RS 21n

2556 vi - f or war d- change- wor d
2557 . RE

2559 .sp

2560 .ne 2

2561 .na

2562 \fB\fBMcwW fR fR
2563 . ad

2564 . RS 21n
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2565 vi - f or war d- change- wor d
2566 . RE

2568 .sp

2569 .ne 2

2570 .na

2571 \fB\fBM cWfR fR

2572 . ad

2573 . RS 21n

2574 vi - f orwar d- change- wor d
2575 . RE

2577 .sp

2578 .ne 2

2579 .na

2580 \fB\fBM cR\fR fR

2581 . al

2582 . RS 21n

2583 vi - backwar d- change-fi nd
2584 . RE

2586 .sp

2587 .ne 2

2588 .na

2589 \fB\fBM cf\fRfR

2590 . ad

2591 . RS 21n

2592 vi - forwar d- change-find
2593 . RE

2595 .sp

2596 .ne 2

2597 .na

2598 \fB\fBM cT\fR fR
2599 . ad

2600 . RS 21n

2601 vi - backwar d- change-to
2602 . RE

2604 .sp
2605 .ne 2

2606 .na

2607 \fB\fBMct\fRfR
2608 . ad

2609 . RS 21n

2610 vi - forward- change-to
2611 . RE

2613 .sp

2614 .ne 2

2615 .na

2616 \fB\fBMc;\fRfR
2617 . a

2618 . RS 21n

2619 vi - change-refind
2620 . RE

2622 .sp

2623 .ne 2

2624 .na

2625 \fB\fBMc,\fRfR

2626 . ad

2627 . RS 21n

2628 vi-change-invert-refind
2629 . RE

40



new usr/src/ man/ man5/tecl a. 5

2631
2632
2633
2634
2635
2636
2637

.sp
.ne 2

. na
\fg\fBM-ch\fR\fR

. al
.RS 21n
vi - backwar d- change- char

2638 . RE

2640
2641
2642
2643
2644
2645
2646

.sp
.ne 2

. na
\fB\fBMc"H\fR fR

.ad

.RS 21n

vi - backwar d- change- char

2647 .RE

2649
2650
2651
2652
2653
2654
2655

.sp
.ne 2

.na
\fB\fBMCA?\fRfR

.ad

. RS 21n

vi - backwar d- change- char

2656 . RE

2658
2659
2660
2661
2662
2663
2664

.sp
.ne 2

.na
\fB\fBMclI\fRfR

.ad

.RS 21n

vi - f or war d- change- char

2665 . RE

2667
2668
2669
2670
2671
2672
2673

.sp

.ne 2

.nha

\ f BM c<space>\fR
d

. al
.RS 21n
vi - f or war d- change- char

2674 . RE

2676
2677
2678
2679
2680
2681
2682

.sp
.ne 2

.na
\fB\fBMcMNfR R
.ad

. RS 21n

vi - change-t o- bol

2683 . RE

2685
2686
2687
2688
2689
2690
2691

.sp
.ne 2

.na
\fB\fBM cO\fR fR
.ad

. RS 21n

vi - change-t o- bol

2692 . RE

2694
2695
2696

.sp
.ne 2
.na

(META- c- space)
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2697
2698
2699
2700

\fB\fBMcS\fRfR

.ad

. RS 21n

vi - change-rest-of-line

2701 . RE

2703
2704
2705
2706
2707
2708
2709

.Sp
.ne 2

.na
\fB\fBMc|\fRfR
.ad

. RS 21n

vi - change-t o-col um

2710 . RE

2712
2713
2714
2715
2716
2717
2718

.sp
.ne 2

.nha
\fB\fBMCcUfRfR

.ad

.RS 21n

Vi - change-t o- parent hesi s

2719 . RE

2721
2722
2723
2724
2725
2726
2727

.sp
.ne 2

. ha
\fB\f BMdh\fR fR

.a
.RS 21n
backwar d- del et e- char

2728 . RE

2730
2731
2732
2733
2734
2735
2736
2737

2739
2740
2741
2742
2743
2744
2745
2746

2748
2749
2750
2751
2752
2753
2754

.sp
.ne 2

. ha
\fB\fBMd"H\fRfR
.ad

. RS 21n

backwar d- del et e- char
. RE

.sp
.ne 2

.na
\fB\fBMd*?\fRfR
.ad

.RS 21n
backwar d- del et e- char
.RE

.sp
.ne 2

. na
\fB\fBMdI\fR fR
.ad

.RS 21n

f or war d- del et e- char

2755 . RE

2757
2758

2759

2760
2761
2762

.sp
.ne 2

na
\ f BM d<space>\f R
.ad

.RS 21n
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2763 forward-del ete-char (META-d-space)
2764 . RE

2766 .sp

2767 ne 2

2768

2769 \fB\fBMdd\fR\fR
2770 . ad

2771 . RS 21n

2772 del ete-line

2773 .RE

2775 .sp

2776 ne 2

2777

2778 \fB\fBMdb\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 . ad

2789 . RS 21n

2790 backwar d- del et e-word
2791 . RE

2793 .sp

2794 ne 2

2795

2796 \fB\fBMde\fR\fR
2797 . ad

2798 . RS 21n

2799 f or war d- del et e- wor d
2800 . RE

2802 .sp
2803 ne 2

2804
Z&B\fEfBMdEfRfR
2806 . ad

2807 .RS 21n

2808 f orward- del et e-word
2809 . RE

2811 .sp

2812 ne 2

2813
ZMA\fEfBMdeRfR
2815

2816 .RS 21n

2817 forward-del ete-word
2818 . RE

2820 .sp

2821 ne 2

2822

2823 \fB\fBMdV\YfR\fR
2824 . ad

2825 . RS 21n

2826 forwar d- del et e- wor d
2827 .RE
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2829
2830

.sp
.ne 2

2831 .na

2832

\fg\fBM-dF\fR\fR

2833 . al

2834
2835

. RS 21n
backwar d- del et e- fi nd

2836 . RE

2838
2839
2840
2841
2842
2843
2844

.sp
.ne 2

. na
\fB\fBMdf\fR fR
.ad

.RS 21n

forward-del ete-find

2845 . RE

2847
2848
2849
2850
2851

.sp
.ne 2

.na
\fB\fBMdT\fR fR
.ad

2852 . RS 21n

2853

backwar d- del ete-to

2854 . RE

2856
2857

.sp
.ne 2

2858 . na

2859
2860
2861
2862

\fB\fBMdt\fR fR
.ad

.RS 21n
forward-delete-to

2863 . RE

2865
2866

.sp
.ne 2

2867 .na

2868

\fB\fBMd;\fRfR

2869 . al

2870
2871

.RS 21n
del ete-refind

2872 . RE

2874
2875
2876
2877
2878
2879
2880

.sp
.ne 2

. nha
\fB\fBMd,\fRfR
.ad

. RS 21n

del ete-invert-refind

2881 . RE

2883
2884

.sp
.ne 2

2885 . na

2886
2887
2888
2889

\fB\fBMdN\fR fR
.ad

. RS 21n
backward-kill-1ine

2890 . RE

2892
2893
2894

.sp
.ne 2
.na
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2895
2896
2897
2898

\fB\fBM dO\fR fR
.ad

. RS 21n
backward-kill-Iline

2899 . RE

2901
2902
2903
2904
2905
2906
2907
2908

2910
2911
2912
2913
2914
2915
2916

.Sp
.ne 2

.na
\fB\fBMd$\fRfR
.ad

. RS 21n
kill-line

. RE

.sp
.ne 2

. ha
\fB\fBMD\fR fR
.ad

. RS 21n
kill-line

2917 . RE

2919
2920
2921

.sp
.ne 2

. ha
\fB\fBMd|\fRfR
d

.a
.RS 21n

del ete-t o-col um
. RE

.sp
.ne 2

.nha
\fB\fBMd%fR fR

.ad

.RS 21n

del et e-t o- parent hesi s
.RE

.sp
.ne 2

. na
\fB\fBMe\fRfR
.ad

.RS 21n

f or war d- wor d

. RE

.sp
.ne 2

. na
\fB\fBME\fRfR
.ad

.RS 21n

f or war d- wor d

. RE

.Sp
.ne 2

.na
\fB\fBMf\fRfR
.ad

. RS 21n
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2961
2962

2964
2965
2966
2967
2968
2969
2970

f orwar d- fi nd- char
RE

.sp
.ne 2

. na
\fB\fBMR\ fRfR
.ad

.RS 21n

backwar d- fi nd- char

2971 . RE

2973
2974
2975
2976
2977
2978
2979
2980

2982
2983
2984
2985
2986
2987
2988

.sp
.ne 2

. ha
\fB\fBM-\fRfR

. al
.RS 21n
up- hi story
.RE

.sp
.ne 2

. na
\fB\fBMh\fR fR
.ad

. RS 21n
cursor-|eft

2989 . RE

2991
2992
2993
2994
2995
2996
2997
2998

3000
3001
3002
3003
3004
3005
3006

.sp
.ne 2

. na

\fB\fBMH fRfR

.ad

.RS 21n

begi nni ng- of - hi story
.RE

.Sp
.ne 2

. na
\fB\fBMi\fRfR
.ad

.RS 21n

Vi -insert

3007 . RE

3009
3010
3011
3012
3013
3014
3015

.sp
.ne 2

. ha
\fB\fBMIVfR R

. al
.RS 21n
vi -insert - at - bol

3016 . RE

3018
3019
3020
3021
3022
3023
3024
3025

.sp
.ne 2

.ha
\fB\fBMj\fRfR
.ad

.RS 21n

down- hi story
.RE
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3027
3028
3029
3030
3031
3032
3033

.sp
.ne 2

. na
\fg\fBNPJ\fRfIQ

. al
.RS 21n
hi st ory-sear ch-forward

3034 . RE

3036
3037
3038
3039
3040
3041
3042
3043

3045
3046
3047
3048
3049
3050
3051
3052

3054
3055
3056
3057
3058
3059
3060

.sp
.ne 2

. na
\fB\fBMK\fR fR
.ad

.RS 21n

up- hi story

. RE

.sp
.ne 2

.na
\fB\fBMK\fRfR

.ad

. RS 21n

hi st ory- sear ch- backwar d
. RE

.sp
.ne 2

.na
\fB\fBMI\fRfR
.ad

. RS 21n
cursor-right

3061 . RE

3063
3064
3065
3066
3067
3068
3069

.sp
.ne 2

. ha
\fB\fBML\fR fR

. al
.RS 21n
end- of - hi story

3070 . RE

3072
3073
3074
3075
3076
3077
3078
3079

3081
3082
3083
3084
3085
3086
3087

.sp
.ne 2

.na
\fB\fBMn\fRfR

.ad

. RS 21n

hi story-re-search-forward
.RE

.sp
.ne 2

.na
\fB\fBMNfR fR

.ad

. RS 21n

hi st ory-re-sear ch-backward

3088 . RE

3090
3091
3092

.sp
.ne 2
.na
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3093 \fB\fBMp\fRfR
3094 . ad

3095 . RS 21n

3096 append-yank
3097 . RE

3099 .sp

3100 .ne 2

3101 .na

3102 \fB\fBMP\fRfR
3103 . ad

3104 . RS 21n

3105 yank

3106 . RE

3108 .sp

3109 .ne 2

3110 .na

3111 \fB\fBMr\fRfR
3112 . ad

3113 . RS 21n

3114 vi-repl ace-char
3115 . RE

3117 .sp

3118 .ne 2

3119 .na

3120 \fB\fBMR fRfR
3121 . al

3122 . RS 21n

3123 vi-overwite
3124 . RE

3126 .sp

3127 .ne 2

3128 .na

3129 \fB\fBMs\fR fR

3130 . ad

3131 . RS 21n

3132 vi - f orwar d- change- char
3133 . RE

3135 .sp

3136 .ne 2

3137 .na

3138 \fB\fBM S\fR fR
3139 . ad

3140 . RS 21n

3141 vi - change-1ine
3142 . RE

3144 .sp

3145 .ne 2

3146 .na

3147 \fB\fBMt\fRfR
3148 . ad

3149 . RS 21n

3150 forward-to-char
3151 . RE

3153 .sp

3154 .ne 2

3155 . na

3156 \fB\fBM T\f R f R
3157 . ad

3158 . RS 21n
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3159
3160

3162
3163
3164
3165
3166
3167
3168

backwar d- t o- char
. RE

.sp
.ne 2

. na
\fB\fBMu\fRfR
.ad

.RS 21n

Vi - undo

3169 . RE

3171
3172
3173
3174
3175
3176
3177

.sp
.ne 2

. ha
\fB\fBMWfR fR

.a
. RS 21n
f orward-to-word

3178 . RE

3180
3181
3182
3183
3184
3185
3186

.sp
.ne 2

. na
\fB\fBMWfR fR
.ad

. RS 21n

f orward-to-word

3187 . RE

3189
3190
3191
3192
3193
3194
3195

.sp
.ne 2

. na
\fB\fBM x\fRfR
.ad

.RS 21n

f or war d- del et e- char

3196 . RE

3198
3199
3200
3201
3202
3203
3204

. Sp
.ne 2

. na
\fB\fBM X\fRfR

.ad

.RS 21n

backwar d- del et e- char

3205 . RE

3207
3208
3209
3210
3211
3212
3213

.sp
.ne 2

. ha
\fB\fBMyh\fRfR
d

.a
. RS 21n
backwar d- copy- char

3214 . RE

3216
3217
3218
3219
3220
3221
3222
3223

.sp
.ne 2

.ha
\fB\fBMy"H\fR fR
.ad

.RS 21n

backwar d- copy- char
.RE
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3225
3226
3227
3228
3229
3230
3231

.sp
.ne 2

. na
\fg\fBM-y"?\fR\fR

.a

. RS 21n

backwar d- copy- char
E

3232 . R

3234
3235
3236
3237
3238
3239
3240

.sp
.ne 2

.na
\fB\fBMYI\fRfR
ad

.RS 21n
f or war d- copy- char

3241 . RE

3243
3244

3245

3246
3247
3248
3249
3250

3252
3253
3254
3255
3256
3257
3258

.Sp
.ne 2

na

\ f BM y<space>\f R
.ad

. RS 21n

f orwar d- copy- char
. RE

.sp

.ne 2

.na

\fB\fBMye\fRfR
ad

RS 21n
f or war d- copy-wor d

3259 . RE

3261
3262
3263
3264
3265
3266
3267

.sp
.ne 2

. ha
\fB\fBMYyE\fRfR
d

. al
.RS 21n
f or war d- copy- wor d

3268 . RE

3270
3271
3272
3273
3274
3275
3276
3277

3279
3280
3281
3282
3283
3284
3285

.sp
.ne 2

. na
\fB\fBMyw fR fR
ad

.RS 21n
f or war d- copy- wor d
.RE

.sp
.ne 2

.na
\fB\fBMyWTfR fR
.ad

.RS 21n

f or war d- copy- wor d

3286 . RE

3288
3289
3290

.sp
.ne 2
.na

( META- y- space)
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3291
3292
3293
3294

\fB\fBMYyb\fR fR
ad

RS 21n
backwar d- copy- wor d

3295 . RE

3297
3298
3299
3300
3301
3302
3303
3304

3306
3307
3308
3309
3310
3311
3312

.Sp
.ne 2

.na
\fB\fBMYB\fRfR
.ad

. RS 21n

backwar d- copy- wor d
. RE

.sp
.ne 2

. na
\fB\fBMyf\fR fR
ad

.RS 21n
f orwar d- copy-find

3313 . RE

3315
3316
3317
3318
3319
3320
3321
3322

3324
3325
3326
3327
3328
3329
3330
3331

3333
3334
3335
3336
3337
3338
3339
3340

3342
3343
3344
3345
3346
3347
3348
3349

3351
3352
3353
3354
3355
3356

.sp
.ne 2

. ha
\fB\fBMyR\ fRfR
d

. al
.RS 21n

backwar d- copy-fi nd
.RE

.sp
.ne 2

. ha
\fB\fBMyt\fRfR
ad

.RS 21n
f or war d- copy-to
. RE

.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

51

new usr/src/ man/ man5/tecl a. 5

3357
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

copy-invert-refind
. RE

.sp
.ne 2

.nha
\fB\fBMy"\fRfR
.ad

.RS 21n
copy-to-bol

.RE

.sp
.ne 2

. ha

\fB\fBMyO\fR fR
d

. al
.RS 21n
copy-t o-bol
.RE

.sp
.ne 2

.na
\fB\fBMy$\fRfR
ad

_RS 21n
copy-rest-of-1line
.RE

.sp
.ne 2

.na
\fB\fBMyy\fRfR
ad

_RS 21n
copy-line
. RE

.Sp
.ne 2

.na
\fB\fBMVWfR R
.ad

.RS 21n
copy-|ine

. RE

.sp
.ne 2

. ha
\fB\fBMy[\fRfR
ad

RS 21n
copy-to-col um
. RE

.sp
.ne 2

.ha
\fB\fBMy®nfRfR
.ad

.RS 21n
copy-to-parenthesis
.RE
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3423
3424
3425
3426
3427
3428
3429
3430

3432
3433
3434
3435
3436
3437
3438

.sp
.ne 2

. na
\f?fBMAEfoR

.a
. RS 21n
emacs- node
. RE

.sp
.ne 2

. na
\fB\fBM"H\fR fR
.ad

.RS 21n
cursor-|left

3439 . RE

3441
3442
3443
3444
3445
3446
3447
3448

3450
3451
3452
3453
3454
3455
3456

.sp
.ne 2

. na
\fB\fBM "\ fRfR
.ad

.RS 21n
cursor-left

. RE

.sp
.ne 2

. na
\fB\fBM "L\fR fR
.ad

.RS 21n

cl ear-screen

3457 . RE

3459
3460
3461
3462
3463
3464
3465

.sp
.ne 2

. ha
\fB\fBM "N\ fR fR

. al
.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

.sp
.ne 2

. na
\fB\fBM"P\fR fR
.ad

. RS 21n

up- hi story
.RE

.sp
.ne 2

. na
\fB\fBM "R fR fR
.ad

. RS 21n

redi spl ay
.RE

.sp
.ne 2
.na
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3489
3490
3491
3492

\fB\fBM"D\fR fR
.ad

.RS 21n

l'i st-or-eof

3493 . RE

3495
3496
3497
3498
3499
3500
3501
3502

3504
3505
3506
3507
3508
3509
3510

.Sp
.ne 2

.na
\fB\fBMAIVFRfR
.ad

. RS 21n

conpl et e-word

. RE

.sp
.ne 2

. na
\fBM\er\fR
.ad

.RS 21n
new i ne

3511 . RE

3513
3514
3515
3516
3517
3518
3519

.sp
.ne 2

.na
\fB\fBM\en\fRfR

.a
.RS 21n
new i ne

3520 . RE

3522
3523
3524
3525
3526
3527
3528
3529

3531
3532
3533
3534
3535
3536
3537
3538

3540
3541
3542
3543
3544
3545
3546
3547

3549
3550
3551
3552
3553
3554

.sp
.ne 2

. ha
\fB\f BMAX "R fR fR
.ad

. RS 21n
read-init-files

. RE

.sp
.ne 2

. na
\fB\fBMAX\ TR fR
.ad

.RS 21n
l'ist-history

.RE

.sp
.ne 2

.na
\fB\fBM O, M1,
.ad

. RS 21n

di gi t-argunent (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,

take an optional
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3555
3556
3557
3558
3559
3560
3561
3562
3563
3564
3565
3566
3567
3568
3569
3570
3571
3572

3573 i
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
3609
3610
3611
3612
3613
3614
3615
3616
3617
3618
3619
3620

typed in before the target key sequence. This is interpreted as a repeat count
by nmpst bindings. A notable exception is the goto-colum binding, which
interprets the count as a colum nunber.

.sp

.LP

By default you can specify this count argunent by pressing the META key while
typing in the numeric count. This relies on the digit-argunent action being
bound to ' META-0', 'META-1' etc. Once any one of these bindings has been
activated, you can optionally take your finger off the META key to type in the
rest of the nunber, since every nuneric digit thereafter is treated as part of
the nunber, unless it is preceded by the literal -next binding. As soon as a
non-digit, or literal digit key is pressed the repeat count is terninated and
either causes the just typed character to be added to the line that nany tines,
or causes the next key binding function to be given that argunent.

.LP

For exanple, in \fBenacs\fR node, typing:

causes the letter 'a
.sp
Lin +2

to be added to the line 12 tines, whereas

Capitalizes the next 4 words.

.sp

.LP

In \fBvi\fR command node the nmeta nodifier is autonatically added to all
characters typed in, so to enter a count in \fBvi\fR command- nbde, just
involves typing in the nunber, just as it does in the \fBvi\fR editor itself.
So for exanple, in vi comand node, typing:

.sp

Lin 42

. nf

AW2x

fi

.in -2

.sp
.LP

noves the cursor four words to the right, then deletes two characters.

.sp

.LP

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 numeric digit, a new repeat count is started with a value of
zero, and can be conpleted by typing in the nunber, after letting go of the key
which triggered the digit-argunment action.

. SH FI LES

.ne 2

. na
\fB\fB/usr/lib/libtecla.so\fRfR
.ad

.RS 27n
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3621
3622

3624
3625

3626

3627
3628
3629
3630

The tecla library
. RE

.sp
.ne 2

na
\fB\fB/usr/include/libtecla. h\fRfR
.ad

.RS 27n

The tecla header file

3631 . RE

3633
3634
3635
3636
3637
3638
3639

.sp
.ne 2

.na
\fB\fB~/.teclarc\fRfR

. al
. RS 27n
The personal tecla customization file

3640 . RE

3642
3643
3644
3645

3647
3648
3649
3650
3651
3652
3653
3654

. SH ATTRI BUTES

.LP

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

.sp
. TS
box;
c| c

| |
ATTRI BUTE TYPE ATTRI BUTE VALUE

Tnterface Stability Evol vi ng

3655 . TE

3657
3658
3659
3660
3661

. SH SEE ALSO
LP

\FBvi \ f R(1), \fBcpl _conplete_word\fR(3TECLA), \fBef_expand_file\fR(3TECLA),
\fBgl _get _|ine\fR(3TECLA), \fBgl_io_node\fR(3TECLA), \fBlibtecla\fR(3LIB),
\ f Bpca_l ookup_file\fR(3TECLA), \fBattributes\fR(5)



new usr/src/ man/ man5/t hr eads. 5 1

R R R R

16276 Sun Sep 16 19:22:58 2018
new usr/src/ man/ man5/t hr eads. 5

9842

man page typos and spelling

R R R R R R R R

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

.\" Copyright 2016 Joyent, Inc.

.\" The contents of this file are subject to the terns of the Common Devel opnent
.\" You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE or http:
.\" Wen distributing Covered Code, include this CDDL HEADER in each file and in
.TH THREADS 5 "Mar 27, 2016"

. SH NAME

threads pthreads \- POSI X pthreads, cll,
. SH SYNOPSI S

. SS "PCSI X'

.LP

. nf

gcc -D_REENTRANT [ \flflag\fR ..
i

and illunos threads concepts

] VElfileVfR.. [ \fllibrary\fR .. ]

.LP
. nf
#i ncl ude <pthread. h>
fi

.SS "Cl11"

.LP

. nf

gcc -std=cll -D REENTRANT [ \flflag\fR .. ] \fifile\fR .. [ \fllibrary\fR .. ]
i

.LP

. nf

#i ncl ude <t hreads. h>
fi

.SS "illunps"

.LP

. nf

gcc -D REENTRANT [ \flflag\fR. ..
i

1 VElfile\fR.. [ \fllibrary\fR .. ]

.LP

. nf

#i ncl ude <sched. h>
fi

.LP

. nf

#i ncl ude <t hread. h>
fi

. SH DESCRI PTI ON

.LP

A thread is an independent source of execution within a process.
is created with a single thread, which calls the

.B main

function. A process may have multiple threads, all of which are schedul ed

i ndependently by the systemand may run concurrently. Threads within a process
all use the sane address space and as a result can access all data in the
process; however, each thread is created with its own attributes and its own
stack. Wien a thread is created, it inherits the signal nmask of the thread which
created it, but it has no pending signals.

.sp

.LP

Every process
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Al threads of execution have their own, independent life tinme, though it is
ultimately bounded by the life time of the process. If the process term nates
for any reason, whether due to a call to \fBexit\fR(3C), the receipt of a fatal
signal, or some other reason, then all threads within the process are

term nated. Threads may thensel ves exit and status information of them may be
obtained, for nore information, see the \fBpthread_detach\fR(3C),

\ fBpt hread_j oi n\f R(3C), and \prthread exi t\fR(3C) functions, and their

equi val ents as described in the tables later on in the manual .

.sp

.LP

Mbst hardware platfornms do not have any special synchronization for data objects
whi ch may be accessed concurrently frommultiple threads of execution. To avoid
such probl ems, programs may use atonic operations (see \fBatonmi c_ops\fR(3C)) and
locking primtives, such as nutexes, readers/witer |ocks, conditi on vari abl es,
and semaphores. Note that depending on the hardware pl atform menor

synchroni zati on may be necessary, for nmore information, see \anenbar _ops\fR(3C)

.LP
PCSI X, Cl11, and illunos threads each have their own inplenentation within
\fBlibc\fR(3LIB). Al inplenentations are interoperable, their functionality

simlar, and can be used within the sane application. Only PCOSI X threads are
guar ant eed to be fully portable to other POSIX-conpliant environments. Cl1
threads are an optional part of 1SO Cll and may not exist on every |SO Cl1
platform POSI X, Cl1, and illunos threads require different source and include

files. See \fBSYNCPSI S\fR

.SS "Simlarities"

.LP

Mbst of the POSI X and illunos threading functions have counterparts with each
other. POSIX function nanes, with the exception of the semaphore nanmes, have a
"\fBpthread\fR' prefix. Function nanes for simlar POSIX and illunmpbs functions
have simlar endings. Typically, simlar POSI X and illunmps functions have the

same nunber and use of argunents.

.SS "Differences”

.LP

POSI X pthreads and illunmps threads differ in the follow ng ways:
.RS +4

. TP

.iet \(bu

.el o

PCSI X threads are nore portable.
RE

‘RS +4
. TP
.ie t \ (bu
el
POSI X threads establish characteristics
configurable attribute objects.
RE

for each thread according to

.RS +4

. TP

.iet \(bu

.el o

PCISI X pthreads inplenment thread cancell ation.

RS +4

. TP

et \ (bu

.el o

POSI X pt hreads enforce scheduling al gorithms.
RE

.RS +4

. TP

.iet \(bu

.el o

POSIX pthreads allow for clean-up handlers for \fBfork\fR(2) calls.

RS +4
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128
129
130
131

. TP

.iet \(bu

.el o

illumos threads can be suspended and conti nued.

132 . RE

133
134
135
136
137
138

139 .

140

RS +4
TP
.ie t \ (bu
.el
il um)s threads inpl enent daenon threads,
wai t .
RE
. SS "Conparison to Cl1 Threads"

for whose deni se the process does not

141 . LP

142
143
144
145
146
147
148
149
150
151
152
153
154
155

157
158
159
160
161
162
163

165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188

189 .

191

Cl1 threads are not as functional as either PCSI X or illunmps threads. Cl1
threads only support intra-process |ocking and do not have any form of
readers/witer |ocking or semaphores. In general, PCSIX threads will be nore
portable than Cl1 threads, all POSIX-conpliant systens support pthreads;
however, not all C environments support Cl1 Threads.

.sp

.LP

In addition to |acking other comon synchronization primtives, the |SQ|EC
standard for Cl1 threads does not have rich error semantics. In an effort to not
extend the set of error numbers standardized in | SO | EC Cl1, none of the
routines set errno and instead nmultiple distinguishable errors, aside fromthe
equi val ent to ENOMEM and EBUSY, are all squashed into one. As such, users of the
platform are encouraged to use POSI X threads, unless a portability concern

di ctates ot herw se.

. SH FUNCTI ON COVPARI SON

LP
The fol | ow ng tabl e conpares the POSI X pthreads, Cl1 threads, and illunps
threads functions. Wen a conparable interface is not avail abl e either in POSIX
pthreads, Cl1 threads or illunps threads, a hyphen (\fB-\fR) appears in the
col um.
.SS "Functions Related to Creation"

PCSI X\ f R \fBillums\fR
pt hread_create()\fR \fBthr_c
pt hread_attr_init()\fR
pt hread_attr_setdetachstate
pt hread_attr_getdetachstate
pt hread_attr_setinheritsche
pt hread_attr_getinheritsche
pt hr ead_at t r _set schedpar an(
pt hr ead_at t r _get schedpar am(
pt hr ead_at tr_set schedpol i
pt hr ead_at t r _get schedpol i
pt hread_attr_setscope()\fR
pt hread_attr_getscope()\fR
pt hread_attr_setstackaddr()\fR
pt hread_at tr_get stackaddr ()\fR
pt hread_at tr_set st acksi ze()\fR
pt hread_at tr_get st acksi ze()\fR
. e()\fR
e()\fR

oe}
Q

)

=

/(D
—nﬁp
py)

~ —
——

_create()\fR

Py

e —h
—h—h—h—h —h—h —h —h—h —h —h —h —h —h —h —h —h —h

EEEEEELEREEEEEEEEE

AR—— 8 O~
P
—h —h —h —h —h —h —h —h
ovflvelvcioriveluvieciive
e e —

pt hr ead_at tr _get guar dsi z
pt hr ead_at tr _set guar dsi
thread_attr_destroy()\
\fR \fBthr_m n_stack()

//////
—h —h —h —h —h —h
oxflechveluriiveloy)
e e

e —
—h—h —h —h —h =
DV

e e ——
| = —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h
h h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h —h
AVVOVAVVOVOVDOVODOOD0IODD

mmgmmwmmmwmmmwwmwmwmmm——

.SS "Functions Related to Exit"
. TS
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194 | | |

195 1 | | .

196 \fBPOSI X\fR \fBillumps\fR \fBCl1\fR

197 \fBpthread_exit()\fR \fBthr_exit()\fR \fBthrd_exit()\fR
198 \fBpthread_join()\fR \fBthr_join()\fR \fBthrd_join()\fR
199 \prthread detach()\fR \fB-\fR \fBthrd_detach()\fR

200 . Tl

202 .SS "Functions Related to Thread Specific Data"

204 . TS

205 0 | |

206 1 | |

207 \fBPGSI X\ f R \fBillums\fR \fBClI\fR

208 \fBpthread_key_create()\fR \fBthr_keycreate()\fR \fBtss_create()\fR
209 \fBpthread_setspecific()\fR \fBthr_setspecific()\fR\fBtss_set()\fR
210 \fBpthread_getspecific()\fR \fBthr_getspecific()\fR\fBtss_get()\fR
211 \prthread key_delete()\fR \fB-\fR \fBtss_delete()\fR

212

214 .SS "Functions Related to Signals"”

216 . TS

217 1 1 |

218 1 1 | .

219 \fBPOSI X\ f R \fBillums\fR \fBClI1\fR

220 \fBpthread_ SIng‘BSk() fR\fBthr_sigsetmask()\fR \fB-\fR

221 \fBpthread_kill ()\fR \fBthr_kill ()\fR \fB-\fR

222 . TE

224 .SS "Functions Related to |Ds"

226 . TS

2271 1 |

228 1 1 | .

229 \fBPOSI X\ f R \fBillums\fR \fBcll\fR

230 \fBpthread_sel f()\fR \fBthr_self()\fR \fBthrd_current()\fR
231 \fBpthread_equal ()\fR \fB-\fR \fBthrd_equal ()\fR

232 \fB-\fR\fBthr_main()\fR \fB-\fR

233 . TE

235 . SS "Functions Related to Schedul i ng"

237 . TS

238 1 | |

239 1 1 I .

240 \fBPOSI X\ f R \fBillums\fR \fBClI1\fR

241 \fB-\fR \fBthr_yield()\fR \fBthrd_yield()\fR

242 \fB-\fR \fBthr_suspend()\fR \fB-\fR

243 \fB-\fR \fBthr_continue()\fR \fB-\fR

244 \fBpt hread_setconcurrency()\fR \fBthr_setconcurrency()\fR \fB-\fR
245 \fBpt hread_get concurrency()\fR \fBthr_getconcurrency()\fR \fB-\fR
246 \fBpthread_setschedparan{)\fR \fBthr_setprio()\fR \fB-\fR

247 \fBpt hread_set schedprio()\fR \fBthr_setprio()\fR \fB-\fR

248 \fBpt hread_get schedparan{)\fR \fBthr_getprio()\fR \fB-\fR

249 . TE

251 .SS "Functions Related to Cancell ation"

253 . TS

254 1 | |

255 1 | | .

256 \fBPOSI X\ f R \fBillums\fR \fBClI\fR

257 \fBpthread_cancel ()\fR \fB-\fR\fB-\fR

258 \fBpthread_setcancel state()\fR \fB-\fR\fB-\fR

259 \fBpthread_setcancel type()\fR \fB-\fR\fB-\fR
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260 \fBpthread_testcancel ()\fR \fB-\fR\fB-\fR 325 \fBpthread_rw ockattr_destroy()\fR \fB-\fR\fB-\fR
261 \fBpt hread_cl eanup_pop()\f \fB-\fR\fB-\fR 326 \fBpthread_rw ockattr_getpshared()\fR \fB-\fR\fB-\fR
262 \ fBpt hread_cl eanup_push()\f R \fB-\fR\fB-\fR 327 \fBpthread_rw ockattr_setpshared()\fR \fB-\fR\fB-\fR
263 . TE 328 . TE
265 . SS "Functions Related to Mitexes" 330 .SS "Functions Related to Senaphores"”
267 . TS 332 . TS
268 | | | 333 1 | |
269 | | | . 334 1 | |
270 \fBPOSI X\ f R \fBillums\fR \fBcll\fR 335 \fBPOSI X\ f R \fBillums\fR \fBClI1\fR
271 \fBpthread_nutex_init()\fR \fBrutex_init()\fR \fBmtx_init()\fR 336 \fBseminit()\fR \fBsema_init()\fR \fB-\fR
272 \fBpthread_nutexattr_init()\fR \fB-\fR\fB-\fR 337 \fBsemopen()\fR \fB-\fR\fB-\fR
273 \fBpthread_nutexattr_setpshared()\fR \fB-\fR\fB-\fR 338 \fBsemcl ose()\fR \fB-\fR\fB-\fR
274 \fBpthread_nutexattr_get pshared()\fR \fB-\fR\fB-\fR 339 \fBsemwait()\fR \fBsema_wait()\ \fB-\fR
275 \fBpthread_nutexattr_setprotocol ()\fR \fB-\fR\fB-\fR 340 \fBsemtrywai t()\fR \fBsenma_trywai t ()\fR \fB-\fR
276 \fBpthread_nutexattr_getprotocol ()\fR \fB-\fR\fB-\fR 341 \fBsem post()\fR \fBsenma_post ()\fR \fB-\fR
277 \fBpthread_nutexattr_setprioceiling()\fR \fB-\fR\fB-\fR 342 \fBsem getval ue()\fR \fB-\fR\fB-\fR
278 \fBpthread_nutexattr_getprioceiling()\fR \fB-\fR\fB-\fR 343 \fBsem unlink()\fR \fB-\fR\fB-\fR
279 \fBpthread_nutexattr_settype()\fR \fB-\fR\fB-\fR 344 \fBsem destroy()\fR \fBsena_destroy()\fR \fB-\fR
280 \fBpthread_nutexattr_gettype()\fR \fB-\fR\fB-\fR 345 . TE
281 \fBpthread_nutexattr_setrobust()\fR \fB-\fR\fB-\fR
282 \fBpthread_nutexattr_getrobust()\fR \fB-\fR\fB-\fR 347 .SS "Functions Related to fork(\|) dean Up"
283 \fBpthread_nutexattr_destroy()\fR \fB-\fR \fBntx_destroy()\fR
284 \fBpthread_nutex_setprioceiling()\fR \fB-\fR\fB-\fR 349 . TS
285 \ fBpt hread_nut ex_getprioceiling()\fR \fB-\fR\fB-\fR 350 1 | |
286 \fBpthread_nutex_l ock()\fR \fBnutex_| ock()\fR \fBnt x_|l ock()\fR 350 1 || .
287 \fBpthread_nutex_tined ock()\fR\fB-\fR \fBntx_tinmedl ock()\fR 352 \fBPOSI X\ f R \fBillumps\fR \fBCl1\fR
288 \fBpthread_nutex_tryl ock()\f \fBmutex_trylock()\fR \fBntx_trylock()\fR 353 \fBpthread_atfork () fR \fB-\fR\fB-\fR
289 \ fBpt hread_nut ex_unl ock()\fR \ f Bmut ex_unl ock()\fR \fBnt x_unl ock()\fR 354 . TE
289 \ f Bpt hread_nut ex_unl ock()\fR \ f Brut ex_unl ock()\fR \ fBnt x_unl cok()\fR
290 \fBpthread_nutex_destroy()\fR \fBrutex_destroy()\fR \fBntx_destroy()\fR 356 .SS "Functions Related to Limts"
291 . TE
358 . TS
293 .SS "Functions Related to Condition Variabl es” 359 1 1 |
360 | | | .
295 . TS 361 \fBPOSI X\ f R \fBillums\fR \fBCl1\fR
296 | | | 362 \fBpthread_once()\fR \fB-\fR \fBcall _once()\fR
297 11| . 363 . TE
298 \fBPOSI X\ f R \fBillums\fR \fBCl1\fR
299 \fBpthread_cond_init()\fR \fBcond_init()\fR \fBcnd_init()\fR 365 . SS "Functions Related to Debuggi ng"
300 \fBpthread_condattr_init()\fR \fB-\fR\fB-\fR
301 \fBpthread_condattr_setpshared()\fR \fB-\fR\fB-\fR 367 . TS
302 \fBpthread_condattr_get pshared()\fR \fB-\fR\fB-\fR 368 1 | |
303 \fBpthread_condattr_destroy()\fR \fB-\fR\fB-\fR 369 1 | | .
304 \fBpthread_cond_wait()\fR \fBcond_wait()\fR \fBcnd_wait ()\fR 370 \fBPOSI X\ f R \fBillums\fR \fBCl11\fR
305\prthread_cond_timadV\ait()\fR \fBcond_timedwai t ()\fR \fBcond_tinmedwait()\fR 371 \fB-\fR \fBthr_stksegnment()\fR \fB-\fR
306 \fBpthread_cond_signal ()\fR \fBcond_signal ()\fR \fBcnd_signal ()\fR 372 . TE
307 \fBpthread_cond_broadcast ()\fR \fBcond_broadcast()\fR \fBcnd_broadcast()\fR
308 \fBpthread_cond_destroy()\f \fBcond_destroy()\fR \fBcnd_destroy()\fR 374 . SH LOCKI NG
309 375 . SS "Synchronization"
376 .LP
311 .SS "Functions Related to Reader/Witer Locking" 377 Multithreaded behavior is asynchronous, and therefore, optimzed for
378 concurrent and parallel processing. As threads, always fromw thin the sane
313 . TS 379 process and sonetinmes frommultiple processes, share global data with each
3141 1 | 380 other, they are not guaranteed exclusive access to the shared data at any point
315 1 | | . 381 in time. Securing nutually exclusive access to shared data requires
316 \fBPOSI X\ f R \fBillumps\fR \fBCl11\fR 382 synchroni zation anong the threads. Both PGSI X and illunps inplenent four
317 \fBpthread_rw ock_init()\fR \fBrwlock_init()\fR \fB-\fR 383 synchroni zati on mechani sns: nutexes, condition variables, reader/witer |ocking
318 \fBpthread_rw ock_rdl ock()\fR \fBrw rdl ock()\fR \fB-\fR 384 (\floptimzed frequent-read occasional-wite mutex\fR), and semaphores, where as
319 \fBpthread_rw ock_tryrdl ock()\f \fBrw_tryrdlock()\fR \fB-\fR 385 Cl11 threads only inplenent two nechani sns: nutexes and condition variables.
320 \fBpthread_rw ock_wlock()\fR \fBrwwrlock()\f \fB-\fR 386 .sp
321 \fBpthread_rw ock_trywlock()\f \fBrW_tryerock()\fR \fB-\fR 387 . LP
322 \fBpthread_rw ock unIock()\fR \fBrw unl ock()\fR \fB-\fR 388 Synchr0n|2| ng multiple threads dimnishes their concurrency. The coarser the
323 \fBpthread_rw ock_destroy()\fR \fBrw ock destroy()\fR \fB-\fR 389 grain of synchronization, that is, the larger the bl ock of code that is |ocked,
324 \fBpthread_rw ockattr_init()\fR\fB-\fR\fB-\fR 390 the | esser the concurrency.
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391
392
393
394
395
396
397
398
399
400
401
402
403

.SS "Mr \fBfork()\fR'

.LP

If a threads programcalls \fBfork\fR(2), it inplicitly calls \fBfork1\fR(2),
which replicates only the calling thread. Should there be any outstanding
nut exes t hroughout the process, the application should call
\fBpthread_atfork\fR(3C) to wait for and acquire those nutexes prior to calling
\fBfork()\fR

. SH SCHEDULI NG

. SS "POSI X Threads"

. LP

illumos supports the follow ng three POSI X schedul ing policies:

.sp

.ne 2

404 . na

405
406
407
408
409

\f B\ f BSCHED OTHER f R f R

.ad

.RS 15n

Traditional Tinesharing scheduling policy. It is based on the tinesharing (TS)
schedul i ng cl ass.

410 . RE

412
413
414
415
416
417
418
419
420
421
422

424
425
426
427
428
429
430
431
432
433

.sp
.ne 2

.na
\fB\f BSCHED_FI FO.f R fR

.ad

RS 15n

First-In-First-out scheduli ng policy. Threads scheduled to this policy, if not
preenpted by a higher priority, will proceed until conpletion. Such threads are
inreal-time (RT) scheduling class. The calling process nmust have a effective
user \fBID\fR of \fBO\fR

. RE

.sp
.ne 2

.na
\fB\f BSCHED RRfR fR

.ad

RS 15n

Round- Robi n schedul i ng policy. Threads scheduled to this policy, if not
preenpted by a higher priority, will execute for a time period determned by
the system Such threads are in real-tinme (RT) scheduling class and the calling
process must have a effective user \fBIDIfR of \fBO\fR

434 . RE

436
437
438
439
440
441
442
443
444
445
446
447
448

450
451

.sp
LP
In addition to the PCSI X-speci fied scheduling policies above, illunps also
supports these scheduling policies:
- SPp
.ne 2

.na
\fB\fBSCHED | A fR fR

.ad

.RS 13n

Threads are schedul ed according to the Inter-Active Cass (IA) policy as
described in \fBpriocntl\fR(2).

.RE

.sp
.ne 2

452 . na

453
454
455
456

\fB\f BSCHED FSS\f R f R

.ad

. RS 13n

Threads are schedul ed according to the Fair-Share dass (FSS) policy as
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457

460
461

described in \fBpriocntI\fR(2).
458 . RE

.sp
.ne 2

462 . na
\fB\f BSCHED FX\fR fR

463
464
465
466

.ad
. RS 13n

Threads are schedul ed according to the Fixed-Priority Cass (FX) policy as

Only scheduling policy supported is \fBSCHED OTHER fR, which is tinmesharing,

\ f BEI

467 described in \fBpriocntl\fR(2).

468 . RE

470 .SS "illunmos Threads"

471 . LP

472

473 based on the \fBTS\fR scheduling cl ass.
474 . SH ERRORS

475 . LP

476 In a nmultithreaded application,

477 system cal | s when anot her thread calls

478 .
479 . SS

480 .LP
The \fB-nt\fR conpiler option conpiles and links for nultithreaded code. It
conpil es source files with \(m\fBD REENTRANT\fR and augnents the set of

support libraries properly.

481
482
483
484
485
486
487
488
489
490
491
492

494
495
496
497
498
499
500
501

.sp
. LP

SH USAGE
"\fB-m\fR conpiler option"

NTR\ f R can be returned from bl ocki ng
\fBforkal I\fR(2).

Users of other conpilers such as gcc and clang should nmanual ly set
\ (mi\fBD_REENTRANT\fR on the conpilation |line.
flags necessary.
. SH ATTRI BUTES

.LP

There are no other libraries or

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

.sp

.sp
. TS
box;
T

ATTRI BUTE TYPE ATTR BUTE VALUE

M- Level

502 . TE

504
505
506
507
508
509

MT- Saf e, Fork 1-S

. SH SEE ALSO

.LP

\fBcrle\fR(1), \fBfork\fR(2)
\fBlibrt\fR(3LIB), \fBlibthr
\fBpt hread_create\fR(3C), \f

.sp

510 . LP

511

\ fILinker

\f B
d\ f
ttr

ea
Ba

and Libraries Guide\fR

af e

priocntI\fR(2),

i
R(3LIB), \fBpt
i butes\fR(5),

\fBlibpthread\fR(3LIB),
hread_at f ork\ f R(30),
\ f Bst andar ds\ f R( 5)
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.\" Copyright (c) 2001, 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 FSS 7 "May 13, 2017"

. SH NAME

FSS \- Fair share schedul er

. SH DESCRI PTI ON

LP

The fair share schedul er (FSS) guarantees application performance by explicitly
al l ocating shares of CPU resources to projects. A share indicates a project’s
entitlement to avail able CPU resources. Because shares are neaningful only in
conparison with other project’s shares, the absolute quantity of shares is not
inportant. Any number that is in proportion with the desired CPU entitlenent
can be used.

.sp

.LP

The goals of the FSS scheduler differ fromthe traditional tine-sharing
scheduling class (TS). In addition to scheduling individual LWs, the FSS
schedul er schedul es projects agai nst each other, making it inpossible for any
project to acquire nore CPU cycles sinply by running nore processes
concurrently.

.sp

.LP

A project’s entitlement is individually cal cul ated by FSS i ndependently for
each processor set if the project contains processes bound to them If a
project is running on nore than one processor set, it can have different
entitlements on every set. A project’s entitlement is defined as a ratio

bet ween the nunber of shares given to a project and the sum of shares of all
active projects running on the sane processor set. An active project is one
that has at |east one running or runnable process. Entitlenments are reconputed

whenever any project becones active or inactive, or whenever the nunber of
shares is changed.

.sp

.LP

Processor sets represent virtual nachines in the FSS scheduling class and
processes are schedul ed i ndependently in each processor set. That is, processes
conpete with each other only if they are running on the same processor set.
Wien a processor set is destroyed, all processes that were bound to it are
noved to the default processor set, which always exists. Enpty processor sets

(that is, sets without processors in then) have no inpact on the FSS schedul er
behavi or .

.sSp

LP

If a processor set contains a mix of TS/IA and FSS processes, the fairness of
the FSS scheduling class can be conprom sed because these cl asses use the sane
range of priorities. Fairness is nost significantly affected if processes
running in the TS scheduling class are CPU-intensive and are bound to
processors within the processor set. As a result, you should avoid having

processes from TS/I A and FSS cl asses share the sane processor set. RT and FSS
processes use disjoint priority ranges and therefore can share processor sets.
.sp
.LP

As proj ects execute, their CPU usage is accunul ated over time. The FSS

schedul er peri odi cal | y decays CPU usages of every project by multiplying it
with a decay factor, ensuring that nore recent CPU usage has greater weight
when taken into account for schedul i ng. The FSS schedul er continually adjusts
priorities of all processes to make each project’s relative CPU usage converge
with its entitlenent.

.sp
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115 i

117
118
119
120
121
122
123
124
125
126
127

. LP

Wiile FSS is designed to fairly allocate cycles over a long-termtine period,
it is possible that projects wll not receive their allocated shares worth of
CPU cycl es due to uneven demand. This makes one-shot, instantaneous analysis of
FSS performance data unreliable.

.sp

.LP

Note that share is not the same as utilization. A project may be allocated 50%
of the system although on the average, it uses just 20% Shares serve to cap a
project’s CPU usage only when there is conpetition fromother projects running
on the same processor set. Wien there is no conpetition, utilization may be
Iarger than entitlement based on shares. Allocating a small share to a busy
project slows it down but does not prevent it fromconpleting its work if the
systemis not saturated.

- Sp

LP

The confi guration of CPU shares is managed by the nane server as a property of
the \fBproject\fR(4) database. In the follow ng exanple, an entry in the
\fB/etc/project\fR file sets the nunber of shares for project \fBx-files\fR to
10:

.sp
Lin +2
. nf
x-files:100:::: project.cpu-shares=(privileged, 10, none)
fi
.in -2
.sp
.LP
Projects wi th undefined nunber of shares are given one share each. This neans

that such projects are treated with equal inportance. Projects with O shares
only run when there are no projects with non-zero shares conpeting for the sane
processor set. The maximum nunber of shares that can be assigned to one project
I's 65535.

.sp

.LP

You can use the \fBprctI\fR(1) conmand to determine the current share
assignnment for a given project:

.sp
Lin 42
. nf

$ pretl
fi

-n project.cpu-shares -i project x-files

sin -2
or to change the anount of shares if you have root privileges:

-r -n project.cpu-shares -v 5 -i project x-files

.sp

See the \fBprctI\fR(1) man page for additional information on howto nodify and
examni ne resource controls associated with active processes, tasks, or projects
on the system See \fBresource_controls\fR(5) for a description of the resource
control s supported in the current rel ease of the Solaris operating system

- Sp

LP

By default, project \fBsystem fR (project ID O) includes all system daenons
started by initialization scripts and has an "unlimted" amount of shares. That
is, it is always scheduled first no natter how many shares are given to other
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128 projects.

129 .sp

130 . LP

131 The followi ng conmmand sets FSS as the default scheduler for the system

132 .sp

133 .in +2

134 . nf

135 # dispadmn -d FSS

136 . fi

137 .in -2

139 .sp

140 . LP

141 This change will take effect on the next reboot. Alternatively, you can nove
142 processes fromthe tinme-share scheduling class (as well as the special case of
143 init) into the FSS class w thout changing your default scheduling class and
144 rebooting by becomi ng \fBroot\fR and then using the \fBpriocntl\fR(1) comand,
145 as shown in the follow ng exanple:

146 .sp

147 .in +2

148 . nf

149 # priocntl -s -c¢c FSS -i class TS

150 # priocntl -s -c¢c FSS -i pid 1

151 . fi

152 .in -2

154 . SH CONFl GURI NG SCHEDULER W TH DI SPADM N

155 . LP

156 You can use the \fBdi spadm n\fR(1M command to exami ne and tune the FSS

157 schedul er’s time quantum value. Tinme quantumis the ambunt of tinme that a
158 thread is allowed to run before it nust relinquish the processor. The follow ng
159 exanpl e dunps the current time quantumfor the fair share schedul er:

160 . sp

161 .in +2

162 . nf

163 $ dispadnin -g -c FSS

164 #

165 # Fair Share Schedul er Configuration

166 #

167 RES=1000

168 #

169 # Time Quantum

170 #

171 QUANTUMF110

172 . fi

173 .in -2

175 .sp

176 .LP

177 The val ue of the QUANTUM represents sonme fraction of a second with the

178 fractional value determi ned by the reciprocal value of RES. Wth the default
178 fractional value determ ed by the reciprocal value of RES. Wth the default
179 val ue of RES = 1000, the reciprocal of 1000 is .001, or mlliseconds. Thus, by
180 default, the QUANTUM val ue represents the tine quantumin mlliseconds.

181 .sp

182 .LP

183 If you change the RES val ue using \fBdispadmin\fRwith the \fB-r\fR option, you
184 al so change the QUANTUM val ue. For exanple, instead of quantumof 110 with RES
185 of 1000, a quantumof 11 with a RES of 100 results. The fractional unit is
186 different while the amobunt of time is the same.

187 .sp

188 .LP

189 You can use the \fB-s\fR option to change the tine quantum val ue. Note that
190 such changes are not preserved across reboot. Please refer to the

191 \fBdi spadnmi n\f R(1M man page for additional infornation.
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193
194
195
196
197
198
199
200

. SH SEE ALSO

.LP

\fBprctI\fR(1), \fBpriocntl\fR(
\fBpriocntI\fR(2), \fBproject\f
.sp

.LP

\fl System Adnmi ni strati on Cui de:
System f R

1), \fBdispadmin\fR(1M, \fBpsrset\fR(1M,
R(4), \fBresource_control s\fR(5)
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