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NAME
libexplain — Explain errno values returned by libc functions

DESCRIPTION
Thelibexplainpackage provides a library which may be used to explain Unix and Linux system call errors.
This will make your applicatiors eror messages much more informatio your users.

The library is not quite a drop-in replacementdwerror(3), but it comes close. Each system call has a
dedicated libexplain function, for example

fd = open(path, flags, mode);

if (fd < 0)

fprintf(stderr, "%s\n", explain_open(path, flags, mode));
exit(EXIT_FAILURE);

If, for example, you were to try to open-such-dir/some-file , You would see a message like
open(pathname = "no-such-dir/'some-file", flags = O_RDONLY) failed,
No such file or directory (2, ENOENT) because there is no "no-
such-dir" directory in the current directory

The good ne is that for each of these functions there is a wrapper function, in this case
explain_open_or_dig), that includes the alde mde fragment. Adding good error reporting is as simple

as using a different, but similarly named, function. The library also provides thread safe variants of each
explanation function.

Coverage includes 221 system calls and 547 ioctl requests.

Tutorial Documentation
There is a papewailable in PDF format (http://libexplain.sourceforge.net/lca2010/Ica2010.pdf) that
describes the library and Wwdo use LibExplain. The paper can also be accessegp#sin_Ica201@1),
which also appears in the reference manual (see below).

HOME PAGE
The latest version dibexplainis available on the Web from:

URL:  http://libexplain.sourceforge.net/

File: index.html #the libexplain page

File: libexplain.1.4.README  #Description, from the tar file
File: libexplain.1.4.lsm #Description, LSM format
File: libexplain.1.4.taigz #the complete source

File: libexplain.l1.4.pdf #Reference Manual

BUILDING LIBEXPLAIN
Full instructions for buildindibexplainmay be found in thBUILDING file included in this distribution.
COPYRIGHT

libexplainversion 1.4
Copyright © 2008, 2009, 2010, 2011, 2012, 2013, 2014 Peter Miller

Library License
The shared libraryand its include files, & GNU LGPL licensed.

This program is free software; you can redistribute it and/or modify it under the terms of the GNU Lesser
General Public License as published by the Free Software Foundation; either version 3 of the License, or
(at your option) aylater version.

This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANqithout
even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See
the GNU Lesser General Public License for more details.

You should hae recevved a @py of the GNU Lesser General Public License along with this program. If
not, see <http://www.gnu.org/licenses/>.
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Non-Library License
Everything else (all source files that do not constitute the shared library and its include Bl€3y@rGPL

licensed.

This program is free software; you can redistribute it and/or modify it under the terms of the GNU General
Public License as published by the Free Software Foundation; either version 3 of the License, or (at your
option) ary later version.

This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANqithout

even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See
the GNU General Public License for more details.

You should hae recevved a @py of the GNU General Public License along with this program. If not, see
<http://www.gnu.org/licenses/>.

AUTHOR
Peter Miller E-Mail:  pmiller@opensource.grau
N* WWW:  http://www.canb.auug.org.au/ millerp/
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RELEASE NOTES
This section details the various features and bug fixes of the various releasescruciating and
complete detail, and also credits for those of you wive ganerously sent me suggestions and bug reports,
see theetc/CHANGES .files.

Coverage includes 221 system calls and 547 ioctl requests.

Version 1.4 (2014-Mar-03)
* Numerous false mgtive test results, ha been fixed on FreeBSD.

» When building on FreeBSD some interesting flags need to be specified
CC=gvc46 \ CPPFLAGS=-Il/usr/locall/include \ LDFLAGS=-L/usr/local/lib \

Also care must be taken if an earlier version of libexplain is installed, and can be found on
$LD_LIBRARY_PATH, this may cause false getives.

» This change set adds mor efixes for FreeBSD compilation.
» Some problems diswered using the clang compilerveabeen fixed. Thisis a work in progress.
» My thanks to Vinxe <vinxxe@gmail.com> for reporting a problem compiling from source.

» Explanations are moavailable for errors reported by thehownaf2), linkat(2), moun{2), nanoslee(8),
settimeofdaf?), sleef§3), unamg?2), usleefd3), system calls.

» Added a work-around for gethostnameDarwin/OSX.
» This change set borrows some of the glib nanosleep fixes.

Version 1.3 (2013-Nov-19)

» Explanations are moavailable or errors reported by tlael_from_text3), acl_get f@3), acl_get _fil¢3),
acl_set f@3), acl_set fil€3), acl_to_tex{3), asprint{3), avasprint{3), endgren{3), fchowna(2),
fseekld), fstata(2), ftello(3), futimensa2), futimeng3), getgrent3), getgrouplis(3), gethostid 3),
getprioriy(2), iconv_closé€3), icon3), iconv_ope(Bd), lutimeg2), openaf2), pipe22), setgrent3),
setpriority(2) andstrcoll(3) system calls.

» Themalloq3), et g diagnostics are me more avare ofgetrlimi(2) andgetrusage(2), in order to gie
more informatie messages.

* YunQiang Su <wzssyqa@gmail.com> build problem where a symbol is #defineds laotpty,
throwing a warning about uninitialized members.
Debian: Closes: #723409

 Chris Leick <c.leick@vollbio.de> contributed a German message translation.

» Eric Smith <brouhaha@fedoraproject.org> dised that test 555 couldwg@ a Blse ngaive if process
666 exists when the test is run.

Version 1.2 (2013-Mar-14)
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» Explanations are moavailable for errors reported by the gethostbyname and getrusage system calls.

» Emanuel Haupt <ehaupt@FreeBSD.org> drsced that libexplain coped poorly with different versions
of bison emitting code chunks in different orders. =======

» getrusage system call. Explanations ane aeilable for errors reported by thlgethostbynar(B)
andyerusage(2) system calls.

» Emanuel Haupt <ehaupt@FreeBSD.org> drsced that libexplain coped poorly with different versions
of bison emitting code chunks in different orders.

» This change set copes with the absence of a v4l2_buffer mentiien recently happened in Ubuntu
Raring. My thanks to the LaunchPadfR#ild farm for finding this problem.

Version 1.1 (2012-Nov-20)
» Explanations are moavailable for errors reported by tleec\y3), geresgid2), getresuid2), Ichmod?2),
setgid?2) setiegd(2), setresgi@?), setresui?), setreuid2), setuid2) andutimeng2) system calls.

» Emanuel Haupt <ehaupt@critical.ch> digered that the error handling fshma(2) on BSD needed
more portability work.

e There are newxplain_filename_from_stream andexplain_filename_from_fildes
functions to the public API. This\ggs library clients access to libexplagridea of the filename.

» Michael Cree <mcree@orcon.net.nz> disged that there was a problem building libexplain on alpha
architecture.
Debian: Closes: #661440

Version 1.0 (2012-May-19)
* Sevaal testing false rggtive has been fix, concerning EACCES wheaited by root.

Version 0.52 (2012-Mar-04)
« A false ngative in test 76, where Linux security modules changa¢hamég2) semantics.

* A problem on sparc64 has beerefix Libexplain can nw cope with a missing O_LARGEFILE
declaration, and yet file flags returned by the kerne¢Hze flag set.

« A build problem on Debian alpha has been fixed, the name of an include file was incorrect.

Version 0.51 (2012-Jan-26)
» Theptracq?2) support has been imwenl with more conditionals determined by the ./configure script
when building.
Debian: Closes: #645745

Version 0.50 (2012-Jan-16)
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* SpepS <spepsforge@users.sf.net> and Eric Smith <eric@brouhaha.converdidtbat
_PC_MIN_HOLE_SIZE isrt'supported for all Linux. Some more #ifdef was added.

» Sevaal false ngatives from tests hae keen fixed.
Debian: Closes: 654199

* The tarball nav includes a libexplain.spec file for building an RPM package ugimipuild(1).

* This change set makes thes@eadlink) string search less particuko hat it works in more cases. In
this instance, on Fedora 14.

 Explanations are nowevailable for errors reported by thealpath(3) system call.

Version 0.49 (2011-Nov-10)
» Explanations are moavailable for errors reported by tlshimct(2) system call.

» Some build problems (diseered by the LaunchPad RPBuid farm) hae keen fixed.

Version 0.48 (2011-Nov-08)
» Explanations are moavailable for errors reported by tslmaf2) system call.

» Several build problems on Solaris Y& keen fixed.

» Dagobert Michelsen <dam@opencsw.org> found the test 625 was throwing a f@seerie his test
environment. It can mo cope with stdin being closed.

» Dagobert Michelsen <dam@opencsw.org> disced that, on Solaris, test falsegaives were caused
by the need for a space before the width ifng “w 800 " command.

» Eric Smith <eric@brouhaha.com> disered thatisof(1) could report errors axecutable names, when
it couldn't read the symlink. These non-results are fitiered out.

» Eric Smith <eric@brouhaha.com> disered three false mgtives from tests of théill (2) system call.
» Better explanations are wavailable when a user attempts txeeute a directory.

Version 0.47 (2011-Sep-27)
» Explanations are moavailable for errors reported by tlsetsiq2) system call.

e The Ubuntu PR build farm found seeral Hardy build problems. Theseusaleen fixed.

» Code has been added to detect those cases where a file descriptor may be open for reading and writing,
but the 1/0 stream it is accessed by is only open for one of them.

» Code has been added to cope with falggthees whenlsof(1) is not as helpful as could be desired.

» Michael Bienia <geser@ubuntu.com> digeed a build problem with the SIOCSHWTSTAMP ioctl
request, and sent a patch.

Version 0.46 (2011-Aug-24)
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« LibExplain has been ported to Solaris 8, 9 and 10. My thanks to Dagobert Michelsen and
http://opencsw.org/ for assistance with this port.

 Sevaal more Linuxioctl(2) requests are supported.
* A sedfault has been fixed in the output tee filter when handling exit.

Version 0.45 (2011-Jul-17)
» Dagobert Michelsen <dam@opencsw.org> discsed seeral build problems on OpenSolaris; these
have keen fixed.

» Explanations are moavailable for errors reported by the Linipctl(2) V4L1 system calls.

Version 0.44 (2011-Jul-03)
» Several build problem to do with older Linux kernelsviedeen fixed.

Version 0.42 (2011-Jul-02)
» Explanations are moavailable for errors reported by the V4L2 ioctl requests.

» The Debian package no longer installs the libtool *.1a file.
Debian: Closes: 621621

» The call arguments printed for ioctl(2)wmanclude the type of the third argument.
» The error messageswanclude more information about block and character special devices, when
printing file types.

Version 0.42 (2011-May-26)
» This change set adds an “ldconfig” hint to the BUILDING instructions. My thanks teBhaBride
<blake@arahant.com> for this suggestion.

» Emanuel Haupt <ehaupt@critical.ch> reportedes# problems building libexplain on FreeBSD. These
have keen fixed.

Version 0.41 (2011-Mar-15)
»  There were some C+4elwords in the unclude files, which caused problems for C++ users. They
have keen replaced.

»  Explanations are noavailaible for errors reported by thgetpgid(2), getpgrp(2), ptracq2), setgpid2)
andsetpgrig2) system calls.

Version 0.40 (2010-Oct-05)
» The code nw builds and tests successfully on FreeBSD.

» Explanations are moavailable for errors reported by tleallog(3) andpoll(2) system calls.
Version 0.39 (2010-Sep-12)

Reference Manual libgalain 6



Read Me(lib&plain) ReadVie(libexplain)

» A build problem has been fixed on Ubuntu Harayumber of symbols are absent from older versions of
<linux/cdrom.h>, conditional code has been added for them.

» A bug has been fixed in one of the documentation files, it was missing the conditional aroxXl the
macro, causingomlint(1) andlintian(1) to complain.

Version 0.38 (2010-Sep-08)
» Some build problems on Fedora 1¥é&é&een fixed.

Version 0.37 (2010-Aug-27)
» The library source files are supposed to be LGPL, kiemaer 1000 of them were GPL (about 20%).
This has been fixed.

» A couple of problems building on Fedora 13&#&een fixed.

Version 0.36 (2010-Aug-25)
» Several false ngative reported by tests on the Linux “alpha” and “ia64” architecturge been fixed.

Version 0.35 (2010-Aug-15)
» A number of fale regdives from tests hae been fixed, primarily due to random differences between
Linux architectures.

» The BUILDING document goes into more detail about things that can cause fgeasenrhen testing.

» The man pages ke keen fixed so that tlyeno longer contain unescaped hyphen characters, as warned
about by thdintian(1) program.

Version 0.34 (2010-Aug-07)
» Another test 33 false getive has been fixed.

» There is a n® “hanging-indent” option, that can be set fromEXPLAIN_OPTIONenvironment
variable. Itdefaults to zero for backwards compatibiliypplications may set it using the
explain_option_hanging_indent_$8) function.

Version 0.33 (2010-Jul-04)
» A number of testing false getives (found by the Debian build farm) & been fixed.

» There are newXplain_output_erro¢3) andexplain_output_error_and_d{8) functions for printing
formatted error messages.

» Some systems kiammag2) report(void*)(-1) instead of NULL for errors. This is now
understood.

Version 0.32 (2010-Jun-22)
» Explanations are moavailable for errors reported by themag2), munmag2) andutimeg2) system
calls.

» A number of false ngatives for tests on some less common architectures been fixed.

» Some build problems relating ictl(2) support hee keen fixed.

» Abug has been fixed in tHibexplain/output.h file, it was missing the C++ insulation.
Version 0.31 (2010-May-01)
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» A number of build problems ke keen fixed.

Version 0.30 (2010-Apr-28)
» Several test false rgetives havebeen fixed, on various Debian architectures.

Version 0.29 (2010-Apr-25)
» A number of build problems, diseered by the Debian build farm, e been fixed. Whowould of
thought that there could be some much inconsigtbatween Linux architectures?

Version 0.28 (2010-Apr-19)
» Several architecture-specific build problems, found by the Debian build farve, teeen fixed.

Version 0.27 (2010-Apr-17)
» Several architecture-specific build problems, found by the Debian build farve, teeen fixed.

Version 0.26 (2010-Apr-06)
» A build problem has been fixed on systems whexdist  is not compatible witltonst void *

» This change set remes the unused-result warning foremplain_Iseek_or_dig), because it is very
common to ignore the result.

» Explanations are moavailable for errors reported by t®dkepair(2) system call.

Version 0.25 (2010-Mar-22)
 Portability of the code has been imyed.

» Theexplain(3) man page e mentions AC_SYS_LARGEFILE in the building requirements.
» Coverage nwv includes thdprintf(3), printf(3), snprint{(3), sprintf(3), vfprintf(3), vprintf(3), vsnprint{3)
andvsprint{3) system calls.

Version 0.24 (2010-Mar-03)
« Itis now possible to redirected libexplain outplor example, it is nw possible to redirect all output to
syslod3).

» Coverage nw includes thdstatvf¢2) andstatvf¢2) system call.
» A number of problems found while building and testing on Solaxie been fixed.

Version 0.23 (2010-Feb-21)
« It turns out that on alpha architecture, you tdisambiguate the FIBMAP vs BMP_IOCTL case in the
pre-processorThe code nev uses a disambiguate function. This problem was #iged by the Debian
build farm.

Version 0.22 (2010-Feb-12)
» This change set fixes a falsegave found by the Debian automated build system.

Version 0.21 (2010-Feb-09)
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Explanations are moavailable for errors reported by thipurge(3), gew(3) andputw(3) system calls.
Some build problems ke keen fixed.

Version 0.20 (2010-Jan-20)

Several lintian warnings relating to the man pagegehiaen fixed.

The LIBEXPLAIN_OPTIONS environment variablewanderstands a mesymbolic-mode-bits=true
option. Itdefaults to false, for shorter error explanations.

There is a nevexplain_lca201@1) man page. This is a gentle introduction to libexplain, and the paper
accompanying my LCA 2010 talk.

When process ID (pid) values are printedyta® nav accompanied by the name of the process
executable, whenailable.

Numerous build bugs and niggles/bdeen fixed.

Explanations are moavailable for errors reported by theeclp(3), fdopendi(3), feo3), fgetpog3),
fputq3), fseekl), fsetpog3), fsynd2), ftell(3), mkdtem3), mknod2), mkostem(B), mkstem(B),
mktemi3), puteny3), putq3), raise(3), setbufl), setbuffe(3), seten(3), setlinebuf3), setvbuf3),
stimg?2), tempnarn(3), tmpfilg(3), tmpnang3), unget¢3), unseten(B) andvfork(2) system calls.

The ioctl requests from linux/sockios.h, linux/ext2_fs.h, linux/if_eql.h, Rf#X/Ip.h, and linux/vt.h are
now understood. Seral of the ioctl explanations ha keen improed.

Version 0.19 (2009-Sep-07)

The ioctl requests from linux/hdreg.h arennanderstood.
Some build problems on Debian Lgrimavebeen fixed.

Version 0.18 (2009-Sep-05)

More ioctl requests are understood.

Explanations are moavailable for errors reported by thesendbreaf), tcsetatt(3), tcgetatt(3),
tcflusi(3), tedrain(3), system calls.

Version 0.17 (2009-Sep-03)

Explanations are moavailable for errors reported by thelldir(3) system call.
A number of Linux build problems ka keen fixed.

Explanations for a number of corner-cases obiher(2) system call hae been impreed, where flags
values interact with file types and mount options.

A number of BSD build problems & been fixed.
Moreioctl(2) commands are understood.
A bug has been fixed in the way absolute symbolic links are processed by the path_resolution code.

Version 0.16 (2009-Aug-03)
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The EROFS and ENOMEDIUM explanationsangreatly impraved.
» A number of build problems and falsegatives havebeen fixed on x86_64 architecture.

The Linux floppy disk and CD-ROM ioctl requests aremsupported.

» Explanations are moavailable for the errors reported by thetdomainnamg), readw2),
setdomainnam(@), usta(2) andwrite(2) system calls.

Version 0.15 (2009-Jul-26)
» A number of build errors and warnings on amd6dehaeen fixed. Theproblems were only detectable
on 64-bit systems.

Version 0.14 (2009-Jul-19)
» Coverage nwv includes another 29 system cadlscept42), acci{2), adjtimg3), adjtimex2), chroot(2),
dirfd(3), eventfd2), fflush(3), filend(3), flock(2), fstatf£2), ftimg(3), getgroupg2), gethostnamé2),
kill (2), nice(2), pread2), pwrite(2), sethostnam@), signalfd2), strdug(3), strtod(3), strtof(3), strtol(3),
strtold(3), strtoll(3), strtoul(3), strtoull(3), andtimerfd_creaté?). Atotal of 110 system calls are now
supported

» The ./configure script no longer demansisf{1). TheLinux libexplain code doeshheedIsof(1). On
systems not supported Bof(1), the error messages ateniite as useful, but libexplain still works.

e There is nw an explain_*_on_error function for each system call, each reports errors but still
returns the original return value to the caller.

Version 0.13 (2009-May-17)
» The web site nw links to a number of services provided by SourceForge.

» Several problems hee keen fixed with compiling libexplain on 64-bit systems.

Version 0.12 (2009-May-04)
» A build problem has been fixed on hosts that didakd to do anything special for large file support.

Version 0.11 (2009-Mar-29)
» The current directory is replaced in messages with an absolute path in cases wherestideaiséithe
current directory may differ from that of the current process.

Version 0.10 (2009-Mar-24)
» The name prefix on all of the library functions has been changed from “libexplain_" to just “explain_".
This wasthe most requested chang¥ou will need to change your code and recompile. Apologies for

the incowenience.

Version 0.9 (2009-Feb-27)
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» Two false ngatives in the tests ha keen fixed.
» The ./configure script mo explicitly looks for bisor(1), and complains if it cannot be found.
» Thesodket(7) address family is nodecoded.

Version 0.8 (2009-Feb-14)
» A problem with the Debian packaging has been fixed.

e The decoding of IPv4 sockaddr structs has been wegro

Version 0.7 (2009-Feb-10)
» Coverage has been extended to inclgdesodkopt(2), getpeernam€), gesocknamg2) and
setsokopt(2).
 Build problems on Debian Sid V& been fixed.
» More magnetic tape ioctl controls, from operating systems other than Liruexbden added.

Version 0.6 (2009-Jan-16)
» Coverage has been extended to inclesecvid3), ioctl(2), malloq3), pclos€3), pipe(2), poper{3) and
realloc(3) system calls.

» The cwerage forioctl(2) includes linux console controls, magnetic tape controls, socket controls, and
terminal controls.

» Afalse ngaive from test 31 has been fixed.

Version 0.5 (2009-Jan-03)
» A build problem on Debian sid has been fixed.

e There is a newxplain_system_succd83 function, that performs all that
explain_system_success_or_(@igperforms, except that it does not eadt(2).

e There is more i18n support.
» A bug with thepkg-configl) support has been fixed.

Version 0.4 (2008-Dec-24)
» Coverage nwv includesaccep(2), bind(2), connecf2), dup2), fchowr(2), fdoper{3), fpathcon(2),
fput2), futimeg2), getaddrinfo(2), getcwd(2), getrlimit (2), listen(2), pathcon(2), putq2), putchar2),
selec(2).

* Internationalization has been imped.
» The thread safety of the code has been irgato

e The code is no able to be compiled on OpenBSD. The test suite stibgimary false ngaives, due to
differences irstrerror(3) results.

Version 0.3 (2008-Nov-23)
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» Cover has been extended to includesedi(3), execvg?2), ferror(3), fgetq3), fgetg3), fork(2), fread3),
getc(3), gettimeofday?), Ichown(2), soke(2), systen@), utimg2), wait3(2), wait4(2), wait(2),
waitpid(2),

» More internationalization support has been added.
» Abug has been fixed in the C++ insulation.

Version 0.2 (2008-Nov-11)
e Coverage nwv includeschmod2), chown(2), dup(2), fchdir(2), fchmod?2), fsta2), ftruncatg?2),
fwrite(3), mkdir(2), readdir(3), readlink(2), remov€3), rmdir(2) andtruncate?).

» Thelsof(1) command is used to obtain supplementary file information on those systems with limited
/proc implementations.

» The explanations mounderstand Linux capabilities.

Version 0.1 (2008-Oct-26)
First public release.

Reference Manual libgalain 12



Build(libexplain) Build(libexplain)

NAME
How to build libexplain

SPACE REQUIREMENTS
You will need about 6MB to unpack and build tfii@explainpackage. ®ur milage may vary.

BEFORE YOU START

There are a f& pieces of software you may want to fetch and install before you proceed with your
installation of libexplain

libcap Linux needs libcap, for access to capabilities.
ftp://ftp.kernel.org/publ/linux/libs/security/linux—privs/kernel-2.2/

Isof
For systems with inadequate or non-existent /proc facilities, and that includes *BSD and MacOS
X, thelsof(1) program is needed to obtain supplementary information about open file descriptors.
However, if Isof(1) is not supported on your operating system, libexplain will still work, but some
useful information (such as translating file descriptors into the name of the open file) will be
absent from error explanations.

ftp://Isof.itap.purdue.edu/pub/tools/unix/Isof/
http://people.freebsd.org/"abe/

You must havelsof(1) installed on *BSD and Solaris, otherwise the test suite will generate
staggering numbers of falsegatives. Itwill produce less informate eror messages, too.

Supported systems include: Free BSD, HP/UX, Linux, Mac OS X, NetBSD, Open BSD, Solaris,
and seeral others.

GNU libtool
The libtool program is used to build shared libraries. It understands the necaesahand
wonderful compiler and linker tricks on maweird and wonderful systems.
http://www.gnu.org/software/libtool/

bison The bison program is a general-purpose parser generator tretscargrammar description for
an LALR(1) context-free grammar into a C program to parse that grammar.
http://www.gnu.org/software/bison/

GNU Groff
The documentation for tHidbexplainpackage was prepared using the GNU Qvatkage
(version 1.14 or later). This distribution includes full documentation, which may be processed
into PostScript or DVI files at install time — if GNU Gfdfas been installed.

GCC  You may also want to consider fetching and installing the GNU C Compiler if yeirod done
so already This is not essential. libexplain wasvdimped using the GNU C compileand the
GNU C libraries.

The GNU FTP archies may be found aftp.gnu.org , and are mirrored around the world.

SITE CONFIGURATION
Thelibexplain package is configured using tbenfigureprogram included in this distribution.

The configureshell script attempts to guess correct values for various system-dependent variables used
during compilation, and creates thiakefileandlibexplain/config.Hiles. Italso creates a shell script
config.statughat you can run in the future to recreate the current configuration.

Normally, you justcdto the directory containiniijpexplain's source code and then type
$ ./configure ——prefix=/usr
...lots of output...
$
If you're usingcshon an old version of System Ybu might need to type
% sh configure ——prefix=/usr
...lots of output...
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%
instead, to pneent cshfrom trying to executeconfigureitself.

Runningconfiguretakes a minute or tww Whileit is running, it prints some messages that tell what it is
doing. Ifyou dont want to see the messages, configureusing the quiet option; for example,

$ ./configure ——prefix=/usr ——quiet

$

To compile thelibexplain package in a different directory from the one containing the source code, you
must use a version afiakethat supports the \A' H variable,such a&NU makecdto the directory where
you want the object files anctecutables to go and run tieenfigurescript. Theconfigurescript

automatically checks for the source code in the directoryctvdigureis in and in .IR .. (the parent
directory). Iffor some reasooonfigureis not in the source code directory that you are configuring, then it
will report that it cart find the source code. In that case, configurewith the option—-srcdir= DIR,
whereDIR is the directory that contains the source code.

By default,configurewill arrange for themale installcommand to install thibexplain packages files in
lusr/local/bin /usr/local/lib, /usr/local/include and /usr/local/man There are options which alloyou to
control the placement of these files.

——prefix= PATH
This specifies the path prefix to be used in the installation. Defaulisttocalunless otherwise
specified.

——exec—prefix= PATH
You can specify separate installation prefixes for architecture-specificifées Dehults to
${prefix} unless otherwise specified.

—-bindir= PATH
This directory containsxecutable programs. On a network, this directory may be shared
between machines with identical hardware and operating systems; it may be mounted read-only.
Defaults to${exec_prefix}/birunless otherwise specified.

—-—mandir= PATH
This directory contains the on-line manual entries. On a network, this directory may be shared
between all machines; it may be mounted read-obgfaults to3{prefix}/manunless otherwise
specified.

configureignores most other arguments that yotegt; use the-—help option for a complete list.

On systems that require unusual options for compilation or linking thbéx@lainpackage'sonfigure
script does not ke about, you can gie configureinitial values for variables by setting them in the
ervironment. InBourne-compatible shells, you can do that on the command Imtigk

$ CC="gcc —ansi’ LIBS=-Iposix ./configure

...lots of output...

$
Here are thenakevariables that you might want toverride with environment variables when running
configure

Variable: CC
C compiler program. The default gecc

Variable: CPPFLAGS
Preprocessor flags, commonly defines and include search paths. Defaults tolémmgymmon
to useCPPFLAGS=-I/usr/local/include to access other installed packages.

Variable: INSTALL
Program to use to installds. Thedefault isinstall(1) if you have it, cp(1) otherwise.

Variable: LIBS
Libraries to link with, in the form-| foo—I bar. Theconfigurescript will append to this, rather
than replace it. Itis common to uslBS=-L/usr/local/lib to access other installed
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packages.

If you need to do unusual things to compile the package, the author encourages you to figure out how
configurecould check whether to do them, and mail diffs or instructions to the author so theriHee
included in the next release.

BUILDING LIBEXPLAIN
All you should need to do is use the
$ make
...lots of output...
$
command and ®&it. Thiscan tale a bng time, as there are aMéhousand files to be compiled.

You can remee the program binaries and object files from the source directory by using the
$ make clean
...lots of output...

$
command. @ remove dl of the abae files, and also renve the Makefileandlibexplain/config.hand
config.statudiles, use the

$ make distclean

...lots of output...

$
command.

The file etc/configueacis used to createonfigureby a GNU program calleadutoconf You only need to
know this if you want to regenerat®nfigureusing a newer version afutoconf

TESTING LIBEXPLAIN
Thelibexplainpackage comes with a test suifi@ run this test suite, use the command
$ make sure
...lots of output...
Passed All Tests
$

The tests tad&a faction of a second each, with most very fast, and a couple verybatat varies greatly
depending on your CPU.

If all went well, the message
Passed All Tests
should appear at the end of the make.

Sources of False Negates
There are a number of factors that can cause tests to fail unnecessarily.

Root You will get false ngatives if you run the tests as root.

Architecture
Some errors ma aound depending on architecture (spa&s&86 vss390,etd. Someeven
maove aound due to different memory layout for 32-mst64-bit, for the same processor family.
For example, when testing BJLT explanations.

strerror  Different systems ba dfferent strerror(3) implementations (the numbers vahe texts varythe
existence variegtd. Thiscan &en be nhcompatible across Linux architectures when ABI
compatibility was the goag.g.sparcvsi386.

ioctl There are (at least) three inconsistent implementations of ioctl request macros, all incompatible,
depending on Unix vendoiThey also vary on Linux, depending on architecture, for ABI
compatibility reasons.

Environment
Some tests are @li€ult because the build-and-test environment can vary widgelymnetimes its a
chroot, sometimes #’'a W, sometimes it fakeroot, sometimes it really is running as root. All
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these affect the ability of the library to probe the system looking for the proximal cause of the
error,e.q.ENOSPC or ERFS. Thisoften results in 2 or 4 or 8 explanations of an error,
depending on what the library findsg.existence of useful information in the mount table, or
not.

Mount Table
If you run the tests in a chroot jail build environment, maybe with bind mounts for the file
systems, it is necessary to realdre/etc/mtab(or equvalent) has sensable contents, otherwise
some of the path resolution tests will return falsgetiees.

/proc If your system has a completely inadeqiatec  implementation (including, but not limited to:
*BSD, Mac OS X, and Solaris) or dproc  at all,and you hare rot installed thdsof(1) tool,
then large numbers of tests will return falsgaiges.

As these problem ke accured, may of the tests hae been enhanced to cope, but not all falsgetiee
situations hee yet been disogered.

INSTALLING LIBEXPLAIN
As explained in th&ITE CONFIGURATIONection, abee, thelibexplainpackage is installed under the
lusr/localtree by dedult. Usethe——prefix=" PATH option toconfigureif you want some other path.
More specific installation locations are assignable, use-thelp option toconfigurefor details.

All that is required to install thidboexplainpackage is to use the

# make install

...lots of output...

#
command. Contrabf the directories used may be found in the firgt fimes of theMakefilefile and the
other files written by theonfigurescript; it is best to reconfigure using tbenfigurescript, rather than
attempting to do this by hand.

Note: if you are doing a manual install (as opposed to a package build) you will also need to run the

# ldconfig

#
command. Thisipdates where the system thinks all the shared libraries are. And since we just installed
one, this is a good idea.

GETTING HELP
If you need assistance with tligexplain package, please do not hesitate to contact the author at
Peter Miller <pmiller@opensource.org.au>
Any and all feedback is welcome.

When reporting problems, please include the version numbar lgy the
$ explain —version
explain version 1.4.D001
...warranty disclaimer...
$
command. Pleas#o not send this example; run the program for the exact version number.
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COPYRIGHT
libexplainversion 1.4
Copyright © 2008, 2009, 2010, 2011, 2012, 2013, 2014 Peter Miller

Thelibexplainpackage is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY,;
without even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE. Sethe GNU Lesser General Public License for more details.

It should be in th&ICENSEfile included with this distribution.

AUTHOR
Peter Miller E-Mail:  pmiller@opensource.grau
N* WWW:  http://www.canb.auug.org.au/ millerp/
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NAME
new system call — Hav to add a nev system call to libexplain

DESCRIPTION
Adding a n&v system call to libexplain is both simple and tedious.

In this example, the system call is caleedmple and takes tw arguments pathnameandflags
example(const char *pathname, int flags);

The libexplain library presents a C interface to the,@erexplains the C system calls. It tries void

dynamic memoryand has seeral helper functions and structures to mdikis simpler.

Naming Corventions
In general, one function peale. Thisgives the static linker more opportunity to leatings out, thus
producing smallerxecutables. Exceptiort® male use ofstatic  common functions are acceptable. No
savings for shared libraries, of course.

Functions that write their output inteegplain_string_buffer_tiia theexplain_string_buffer_*
functions, all hae a flename oflibexplain/buffer/ something

Functions that write their output tov@essge, messge sizepair have amessage path component in their
file name.

Functions that accept amrnovalue as an argument¥yean errno  path component in their file name,

callederrnum . If a function has both a buffer and an errno, the buffer comes first, both in the argument
list, and the files rame. Ifa function has both a message+size and an errno, the message comes first, both

in the argument list, and the fige'ame.

MODIFIED FILES
Note that theeodegen command does most of the work for ydeess it the function prototype (in single
guotes) and it will do most of the work.

$ bin/codegen’ exanpl e(const char *pathnane, int flags);’
creating catalogue/ exampl e
$

then you mast edit theatalogue/ exanpl e file to male ay adjustment necessaryrhis file is then
used to do the boring stuff:
$ bin/codegen  exanpl e

creating explain/syscall/ exanpl e.c

creating explain/syscall/ exanpl e.h

creating libexplain/buffer/errno/ exanpl e.c
creating libexplain/buffer/errno/ exanpl e.h
creating libexplain/ exanpl e.c

creating libexplain/ exanpl e.h

creating libexplain/ exanpl e_or_die.c

creating man/man3/explain_ exanpl e.3

creating man/man3/explain_ exanpl e_or_die.3
creating test_ exanpl e/main.c

modify explain/syscall.c
modify libexplain/libexplain.h
modify man/manl/explain.1l
modify man/man3/explain.3
$

All of these files hae been added to the Aegis change set. Edit the last 4 to place the appended line in their

correct positions within the files, respecting the symbol sort ordering of each file.

libexplain/libexplain.h
Thelibexplain/libexplain.h include file defines the user API. It, andydiles it includes, are
installed inta$(prefix)/include by male install.

This file needs another include line. This means that the entire ARdilizlde to the user as a single
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include directve.
#include <libexplain/ exampleh>
This file is also used to decide which files are installed byrtale installcommand.

Take are that none of those files, directly or indirectind up includingibexplain/config.h
which is generated by tlenfigurescript, and haso namespace protection.

This means you car#tinclude <stddef.h> , or use ary of the types it defines, because on older
systemgonfigureworks quite hard to cope with its absence. Dittmistd.h>  and<sys/types.h>

explain/main.c
Include the include file for the mefunction, and add the function to the table.

man/manl/explain.l
Add a description of the mesystem call.

man/man3/libexplain.3
Add your nev man pages, man/man3/explagmample3 and man/man3/explaiexample or_die.3, to the
list. Keep the list sorted.

NEW FILES
Note that theeodegen command does most of the work for ydeess it the function prototype (in single
guotes) and it will do most of the work.

libexplain/buffer/errno/ examplec

The central file for adding a weexample islibexplain/buffer/errno/ examplec Which defines
a function

void explain_buffer_errno_ exampldexplain_string_buffer_t *buffer,

int errnum, const char *pathnament flags;

Theerrnum argument holds therrnovalue. Notethat callingerrno usually has problems because many
systems hee errno as a macro, which makes the compiler barf, and because there are times you want
access to the globafrno, and having it shadowed by the argument is a nuisance.

This function writes its output into the buffer via #elain_string_buffer_printf , etg
functions. Firsthe argument list is reprinted.

Theexplain_string_buffer_puts_quoted function should be used to print pathnames, because

it uses full C quoting and escape sequences.

If an argument is a file descriptdtrshould be calledildes short for “file descriptor”. On systems capable
of it, the file descriptor can be mapped to a pathname using the

explain_buffer_fildes_to_pathname function. Thismakes explanations for system calls like
read andwrite much more informaitie.

Next comes a switch on the errnum value, and additional explanatimens@i each errno value

documented (or sometimes undocumented) for that system call. Copy-and-paste of the man page is often

useful as a basis for the text of the explanation, but be sure it is open source documentation, and not
Copyright proprietary text.

Don't forget to check the existidifpexplain/buffer/e*.h files for pre-canned explanations for
common errors. Some pre-canned explanations include

EACCES aplain_buffer_eacces

EADDRINUSE eplain_buffer_eaddrinuse

EAFNOSUPPOR explain_buffer_eafnosupport

EBADF explain_buffer_ebadf

EFAULT explain_buffer_efault

EFBIG eplain_buffer_efbig

EINTR explain_buffer_eintr

EINVAL explain_buffer_eima