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NAME
fhist — file history and comparison tools
Copyright © 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002 Peter Miller;
All rights resered.

Portions of this program are
Copyright © 1990 Daid 1. Bell.

Thefhist package is distrilted under the terms of the GNU General Public License, sé¢GENSEsec-
tion, belav, for more information.

DESCRIPTION
The FHist package contains 3 utilities, a file history tdbist’ , a fle comparison tooffcomg , and a file
meuging tool ‘fmeige. All three are bndled togetherecause theall use the same minimal-dérence
algorithm.

fhist
Keeps track of grsions of a file.lt works correctly when gen binary files as inputSeefhist(1)
for more information.

fcomp
Compares tw versions of a file, usually line-fdine textual comparison.lt is capable of com-
paring two binary files byte-fotbyte. Sedcomp1) for more information.

fmerge
Merges together edits from bndescendants of a filesSeefmeige(1) for more information.

The history tool presented here, fhist, isi@mimal history tool. It provides no locking or branchingThis
can be useful in contes where the configuration management or change control be beiideprdy
some other tool.

REFERENCES
This program is based on the algorithm in
An O(ND) Diference Algorithm and Itsaviations, Eugene W Myers, TR 85-6, 10-April-1985,
Department of Computer Science, Theudrsity of Arizona, Tiscon, Arizona 85721.
See also:
A File Comparison Regram, Webb Miller and Eugene WMWyers, Softvare Practice and Experi-
ence, ¥lume 15, No. 11, Neember 1985.

BUILDING
For complete instructions for host taitd these programs, see tBEILDING file included in this distrib-
tion.

ARCHIVE SITE
The latest ersion offhistis available on the V&b from:
URL:  http://wwwcanbauug.og.au/ millerp/

File: fhist.html # The FHist page.

File: fhist-1.10.README # Description, from the tar file

File: fhist-1.10.1sm # Description, in LSM format

File: fhist-1.10.spec # RedHat package spec

File: fhist-1.10.taZ #The complete source.
FHist is also carried by sunsite.unc.edu in its Linux &eshi You will be able to find FHist on grof its
mirrors.

URL: ftp://sunsite.unc.edu/pub/Linuxide/vc/

File: fhist-1.10.README # Description, from the tar file

File: fhist-1.10.1sm # Description, in LSM format

File: fhist-1.10.spec # RedHat package spec

File: fhist-1.10.taZ #The complete source.
This site is gtensvely mirrored around the arld, so look for a copnear you (you will get much better
response).
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COPYRIGHT
fhist version 1.10.D001
Copyright © 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002 Peter Miller;
All rights resered.

This program is deved from a work
Copyright © 1990 Daid 1. Bell.

This program is free sof@ve; you can redistrilte it and/or modify it under the terms of the GNU General
Public License as published by the Free SafeMoundation; either ersion 2 of the License, or (at your
option) ary later \ersion.

This program is distrilited in the hope that it will be usefuhtbVITHOUT ANY WARRANTY; without
even the implied varranty of MERCHANRBILITY or FITNESS FOR A RRTICULAR PURPOSE.See
the GNU General Public License for more details.

You should hae receved a opy of the GNU General Public License along with this program; if not, write
to the Free Softare Foundation, Inc., 59@mple Place, Suite 330, Boston, MA 02111, USA.

AUTHORS
Peter Miller Web:  http://wwwcanbauug.og.au/ millerp
\* E-Mail:  millerp@canbauug.og.au
David I. Bell Web:  http://wwwcanbauug.og.au/"dbell

E-Mail:  dbell@cantauug.og.au
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RELEASE NOTES
For excruciating detail, and also ackmiedgements of those who generously sent me feedback, please see
theetc/CHANGES.1.1file included in this distribtion.

A number of features andif fixes hae been added téhist with this release A few d them are detailed
here:

Version 1.10
* Interrupt handling has been imped.

» There is a n& fhist -No_keywordsoption, used to completely disableykword substitution.
* Seveaal huild problems hee keen fived.

Version 1.9
No public release.

Version 1.8
» There is a n@ —BINary option for thefcomfd1) program, which compares binary files a byte at time,
printing the results in ikadecimal.

» Thefcomf{1) program nw silently copes with CRLF line terminations.

Version 1.7
* Thefthist(1) command now has-@inary option, whiti may be used to sterthe history of binary files.

» Thefhist(1) command has a we-make-path option, which requests that the history directory be created
if necessary

* A bug infhist(1) wich caused a SE@GBLT when you used the option (etract to terminal) has been
fixed.

Version 1.6
* An RPM spec file has been added to the distiim.

» The code is n@ more rolust about whatarious UNIX systems return from pathconf().
* A bug with the “fcomp -blank o ption has been fed.

Version 1.5
* Binary files are ne detected on input, and the utilities file gracefully with@ming or error message, as
appropriate.

» Some luffer over-run bugs hae keen fixed.
» Sevaal improrements hge been made to the portability

Version 1.4
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* The install and bild procedures hee been made more rabt, and thg take note of more of the informa-
tion provided by GNU Autoconf.

» The error messages\Jabeen internationalized, so it isw@ossible to obtain error messages in your
natve language. (Ifyou would like to contribute with error message translations, please contact the
author)

* An LSM description has been added, along with a HTML page to present it all nicely at thie stehi

» A RedHat Rckage Manager spec file has been added, so that a RedHat package can b& heeapeat
file is in the standard distnition.

Version 1.3
This version vas not distribted afall.

Version 1.2
This wversion vas not distribited \ery widely

» The non-standard isblank function is no longer used, it cause tgopmaability problems.
* The use of pathconf is not more ushb for more operating systems.

Version 1.1
» The fhist package ne uses a shell script callezbnfigue to configure itself. This script is generated
using theGNU Autoconfutility. This should ma fhist significantly easier to configure, and significantly
more portable.

* A bug has been fed in the conflict reporting of tHeneige program. Ithow correctly opens the conflicts
file.

* Thefhistprogram nev usespathconf2) to determine file name length limits.
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NAME
fhist — file history and comparison tools
Copyright © 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002 Peter Miller;
All rights resered.

Portions of this program are
Copyright © 1990 Daid 1. Bell.

Thefhistpackage is distrrilted under the terms of the GNU General Public License, sé¢QE&SEsec-
tion, belav, for more information.

SPACE REQUIREMENTS
You will need about 600K to unpack andild thefhist package. (Thiss the worst case seen sarfmost
systems hee bnaries about 60% as big as this, 400K is more typical)r mileage may ary.

BEFORE YOU START
There are a fg pieces of softwre you may want to fetch and install before you proceed with your installa-
tion of cook.

GNU Gettext
The fhist package has been internationalizédcan nav print error messages in yaiof the sup-
ported languagesin order to do this, the GNU Gettepackage must be installégfore you run
the configure script as detailed in thexngection. This is because the configure script looks for
it. Onsystems which use the GNU C libravgrsion 2.0 or latethere is no need toplictly do
this as GNU Gettd is included. Remember to use the GNU Getteonfigure--with-gnu-gettext
option if your system has nedi gettext tools.

GNU Grof
The documentation for tHaist package s prepared using the GNU Grpéckage. Thislistri-
bution includes full documentation, which may be processed into PostScripi ditd3 at install
time — if GNU Grof has been installed.

GNU Grof patch
There is a patch for GNU Gifadivailable, which gves groff (1) andgsoelin{1) a—Bpath option.
This adds an include file search path, similacgp(1). TheMakefile assumes this isalable.
The patch is ahttp://www.canb.auug.org.au/ millerp/groff-1.11a.patch
or its mirrors.

Bison  If your operating system does nowéa rative yacdl) you will need to fetch and install GNU
Bison in order to bild thefhist package.

GCC You may also want to consider fetching and installing the GNU C Compiler if yoxe mat done
so already This is not essential.

The GNU FTP arclies may be found aprep.ai.mit.edu , and are mirrored around theowd.

SITE CONFIGURATION
Thefhist package is configured using tbenfigue shell script included in this distuition.

The configue shell script attempts to guess correaiues for @arious system-dependerariables used dur
ing compilation, and creates tMakefileandcommon/configy files. Italso creates a shell scrignfigsta-
tusthat you can run in the future to recreate the current configuration.

Normally, you justcdto the directory containinfhist's source code and type
% ./ configure
...lots of output...
%
If you're usingcshon an old ersion of System \Wou might need to type
% sh configure
...lots of output...
%
instead to preent cshfrom trying to executeconfigue itself.
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Runningconfigue takes a minute or tax While it is running, it prints some messages that tell what it is
doing. Ifyou dont want to see the messages, configue with its standard output redirected/tv/null;
for example,

% ./configure > /dev/null

%

By default, configue will arrange for themale install command to install théhist packages files in
{usr/local/bin and /usr/local/man You can specify an installation prefix other thasr/local by giving
configuethe option-prefix= PATH.

You can specify separate installation pregxfor architecture-specific files and architecture-independent
files. If you give configue the option--exec-prefix= PATH the fhist package will usd®’ATH as the
prefix for installing programs and librarieBata files and documentation will still use thguiar prefix.
Normally, dl files are installed using the same prefix.

configueignores ag other aguments that you gé i.

On systems that require unusual options for compilation or linking thétigt@ackages configue script
does not knev about, you can ge configue initial values for ariables by setting them in thevimonment.
In Bourne-compatible shells, you can do that on the command lenthisk

$ CC="gcc -traditional’ LIBS=-1posix ./configure

...lots of output...

$
Here are thenale variables that you might ant to werride with ewironment \ariables when runningon-
figure.

Variable: CC
C compiler program.The deéult iscc.

Variable: INSTALL
Program to use to install file3.he deéult isinstall if you have it, cp otherwise.

Variable: LIBS
Libraries to link with, in the forml foo-l bar. The configue script will append to this, rather
than replace it.

If you need to do unusual things to compile the package, the author encourages you to figuvecont ho
figure could check whether to do them, and maifsdidr instructions to the author so thatyttean be
included in the nd release.

BUILDING FHIST
All you should need to do is use the
% make
...lots of output...
%
command and ait. Whenthis finishes you should see a directory cabledcontaining four filesfcomp
fhist, fmege andtxt2c.

fcomp Thefcompprogram is user to compareduext files.
fhist Thefhistprogram is used to maintain and edit history ofxafike.
fmerge Thefmemgeprogram is used to nge together edits from twdescendants of a file.

txt2c Thetxt2cprogram is a utility used tauild thefhist package; it is not intended for general use and
should not be installed.

You can remee the program binaries and object files from the source directory by using the

% make cl ean

...lots of output...

%
command. ® remove dl of the abwe files, and also renve the Makefile and common/confidp and con-
fig.statusfiles, use the
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% nmake di stcl ean
...lots of output...
%

command.

The file etc/configuein is used to createonfigue by a GNU program calledutoconf You only need to
know this if you want to rgenerateonfigue using a never version ofautoconf

TESTING FHIST
Thefhist package is accompanied by a test sulerun this test suite, use the fallmg command:
% make wure
...lots of output...
%

This is successful if the last line of the test output readss&d All Ests".
Please let the author kwof any of the testsdil, and wly if you can verk that out.

INSTALLING FHIST
As eplained in theSITE CONFIGURAION section, abee, the fhist package is installed under the
/usr/localtree by dedult. Usethe--prefix= PATH option toconfigue if you want some other path.

All that is required to install thihist package is to use the

% make install

...lots of output...

%
command. Controbf the directories used may be found in the firgt fimes of theMakefile file if you
want to bypass theonfigue script.

The abee pocedure assumes that tbeelin(1) command is somhere in the command searBATH.
The soelim(1) command is &ilable as part of theGNU Rof package, mentioned mtieusly in the
PRINTED MANWLS section. Ifyou dont haveit, but you do hae the cook package, then a link from
roffpp to soelimwill also work.

The abwe pocedure also assumes that $#ifprefix)/man/mankand$(prefix)/man/manilirectories already
exist. If they do not, you will need tankdirthem manually

PRINTED MANU ALS
The easiest ay to get copies of the manuals is to getfttigt.1.10.pdfile from the archie ste. Thisis an
Adobe AcroRead file containing the Reference Manual, which contains the README fil¢JiihBIRG
file and internationalization notes, as well as all of the manual pages for all of the commands.

This distritution contains the sources to all of the documentatiofhist. The author used the GNU gfof
package and a postscript printer to prepare the documentéitipou do not hae this software, you will
need to substitute commands appropriate to your site.

If you have the GNU Grof package installethefore you run theconfigue script, theMakefile will contain
instructions for constructing the documentatidghyou already used thmale command, abee, this has
already been donelhe folloving command

% make doc

...lots of output...

%
can be used to do thiggicitly, if you managed to get to this point without doingRtease note that there
may be some arnings from grdf particularly about missing fonts, particularly for tlvet files; this is
normal.

Once the documentsVebeen formatted, you only need to print thefhe folloving command

% lpr lib/en/reference.ps

%
will print the English PostScriptersion of the Reference Manuahatch themale output to see what other
versions are \@ilable.
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COPYRIGHT
fhist version 1.10.D001
Copyright © 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002 Peter Miller;
All rights resered.

This program is deved from a work
Copyright © 1990 Daid 1. Bell.

This program is free sof@ve; you can redistrilte it and/or modify it under the terms of the GNU General
Public License as published by the Free SafeMoundation; either ersion 2 of the License, or (at your
option) ary later \ersion.

This program is distrilited in the hope that it will be usefuhtbVITHOUT ANY WARRANTY; without
even the implied varranty of MERCHANRBILITY or FITNESS FOR A RRTICULAR PURPOSE.See
the GNU General Public License for more details.

You should hae receved a opy of the GNU General Public License along with this program; if not, write
to the Free Softare Foundation, Inc., 59@mple Place, Suite 330, Boston, MA 02111, USA.

AUTHORS
Peter Miller Web:  http://wwwcanbauug.og.au/ millerp
M\* E-Mail:  millerp@canbauug.og.au
David I. Bell Web:  http://wwwcanbauug.og.au/"dbell

E-Mail:  dbell@cantauug.og.au
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NAME
Internationalization

DESCRIPTION
The FHist package has gone international; it can gueak mag languages. Thiss accomplished by
using the GNU Gette library and utilities.In order to do this, is is necessary to install GNU Gefteior
to configuring, making and installing the FHist package, as describedBthBING file.

Inter nationalization
This is the process of identifying all of the error messages in the source code,\agdidgerror message
catalogues in aariety of languagesThe error message identificatiorasvperformed by the FHist pack-
ages author, and the arious GNU translation teams pided the translationsUsers of the FHist package
do not need to do gthing to internationalize it, this has already been done.

Localization
The programs in the FHist package are "localizable" when properly installed; the prograrosntae
can be made to speak yowvronative language.

By default, the FHist package will be installed to alltvanslation of message#. will automatically detect
whether the system priales a usable ‘gett& function.

INSTRUCTIONS FOR USERS
As a userif your language has been installed for this package, you omythaet the ‘LANG’ erviron-
ment \ariable to the appropriate 1ISO 63%tletter code prior to using the programs in the packé&ge.
example, lets uppose that you speak Germait.the shell prompt, merelyxecute
setew LANG de
(in ‘csh’), or
LANG=de; eport LANG
(in ‘sh’). This can be done from youwrshic or .profile file, setting this automatically each time you login.

An operating system might alreadyfesf message localization for maof its programs, while other pro-
grams hge keen installed locally with the full capabilities of GNU Gette Using the GNU Gettrt
extended syntax for the ‘LANG’ efronment \ariable may break the localization of alreadsgilable
through the operating systerm this case, users should set both the ‘LANGE’ and ‘LANG’ erviron-
ment \ariables, as programs using GNU Gettgive preference to the ‘LANGHBGE’ ervironment \ari-
able.

For example, some Swedish userewid rather read translations in German when Swedish is/aitilde.
This is easily accomplished by setting ‘LANBGE' to ‘sv:de’ while leaing ‘LANG’ set to ‘sv'.

DIRECT ORY STRUCTURE
All files which may require translation are located bethe lib directory of the source distukion. Itis
organized as one directory beldib for each localizationLocalizations include all documentation as well
as the error messages.

Localization Directory Names
Each localization is contained in a sub-directory oflitheirectory with a unique nameEach localization
sub-directory has a name of the form:

localization P —
> language

() ey | (| codeset |

language is one of the 2-letter names from the 1ISO 639 stand&eshttp://wwwics.uci.edu/publ/ietf/-
http/related/iso639.txfor a list.

territory  is one of the 2-letter country codes from the I1ISO 3166 standgedftp://rs.internic.net/-
netinfo/iso3166-countrycodésr a list.

codeset is one of the codeset names defined in RFC 134s simplifies the task of ming localiza-
tions between charsets, because GNU Recode understands th8ee
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http://info.internet.isi.edu/1s/in-notes/rfc/files/rfc1345fotta list.

Here are somexamples of localization names:

Name Description
en.ascii EnglishASCII encoding
en_us.ascii  Englistvith US spelling
de.latinl Germar,atin-1 encoding

Localization Directory Contents
Each localization sub-directory in turn contains sub-directoiiégse are:

Directory Contents
LC_MESSAGES Theerror message (PO) files
building TheBUILDING file
manl Thesection 1 manual entrigs
readme Thé&kEADME file
building TheBUILDING file
reference Th&eference Manual

The structure is identical beloeach of the localization directorieI.he sub-directories of all localizations
will have the same names.

INSTRUCTIONS FOR TRANSLATORS
When translating the error messages, all of the substitutions describedkirsulb) are also \ailable.
Substitution ariable names and function names may be aftdiesl, in the same ay that command line
options are abbwéated, lut abbreiation should probably bevaided. Substitutiomames willnever be
internationalized, otherwise the substitutions will stapking, Catch-22.

While FHist was written by an English speskthe English localization is necessdrytranslate the'terse
programmet’style error messages into something more user friendly

Messages which include command line options need tee léee command line options untranslated,
because theare not yet internationalized, though yhraay be one day

Each LC_MESS&ES directory within each localization contains a number of PO filesre is one for

each program in the FHist package, plus one calledmon.po containing messages common to all of
them. TheMO file for each program is generated by naming the program specific PO file and also the com-
mon PO file.
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NAME
fcomp - file compare

SYNOPSIS
fcomp [ option... ]filenamel filename2

fcomp -Help

fcomp -VERSIon

DESCRIPTION
The fcompprogram is used to comparextidiles, similar to thaliff (1) program. Its adwantage is that it
always produces minimal ddrences, and so will mer mis-sync when comparing filedts disadantage is
that it runs slaver due to thexdra work required to produce optimal fiifences. Haever, for files difer-
ing by less than a fethousand lines, its performance is adequdtee algorithms used by this utility are
also used by ththist(1) program in order to produce the edit history

To compare fileold to file new, the command:

fcomp old nev
would be used.This gives the diferences imolved in comerting from file old to file new. This is analo-
gous to the use of thgy(1) command.Either theold or new file may be a directoryn which case the com-
parison is done to the file in the directory with the same name as the oth@nfieror is gven if old and
new are both directories.

OPTIONS
The following options are understood:

-BINary
This option may be used to compare binary files on a bytbyterbasis.(Each byte is treated as
a “line”’ by the algorithm.)Byte values are displayed inXedecimal, as are the addressidste:
this is diferent behaiour to thefhist(1) option of the same name.

-Blank
Ignore blank lines in the input files.

-Context number
This specifies the number of lines of "codtavhich is displayed.This shavs the specified num-
ber of lines before and after the actual lines being chanples.is useful to locate and identify
the line which is actually being changed, when there are ind@mtical copies of the line in the
file.

-Edit

Output an edit script which is machine readable.

-Failuresnumber
This stops the comparison if the number of changesesls the specified numbdtach change
is a delete or insert of a single lin€his is useful when you are not interested in the results when
the files are totally diérent. Anotheruse is a quick check to see ifaviles are identical, by
using a walue of zero.

-Help
Give sme help on he to use thefcompprogram.

-Join number
This meges together lines which V& canged, if thg are separated by up to the specified num-
ber of unchanged linesThis males a change look biggemt reduces the "choppiness" of the
output by sharing fewer regions being changedrhis is particularly déctive o suppress wrth-
less matchings of single blank lines or commengjirbeng and ending linesA useful \alue for
this option is 3 or so.
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-Matching
Output matching lines, rather then changed lines.

-Number
This outputs the line numbers at the left edge of the ouffhits isnt normally needed, since the
line numbers are displayed in the comment line preceding the lines being disgditedut-
putting the line numbers prents the terminal from needlessly scrolling for long lines.

-Output filename
Send the output to this file, rather than the standard output.

-Quiet
Output only a quick summary of changes needed.

-Spaces
This option ignores diérences in the number of spaces in the kwes. Thats, two or more
adjacent spaces are handled as a single si@paees at the ganing or end of a line are totally
ignored.

-Upcase
Uppercase lines before comparing.

-VERSion
Shav what \ersion offcompis running.

-What

This outputs all of both files togethehowing what happened to each line of the first file in order
to change to the line in the second filEhis output is in "change bar" format, where inserted
lines bgin with |+, deleted lines bgin with |-, and unchanged lines gm with spacesThe pres-
ence of the ertical bar maks it easy to search for the changed lines.

All options may be abbwated; the abbreation is documented as the upper case letters,vedirloase let-
ters and underscores (_) are option&u must use consecug quences of optional letters.

All options are case insensi§ you may type them in upper case onéo case or a combination of both,
case is not important.

For example: the agyuments "-help, "-HELP" and "-h" are all interpreted to meanlt®dp option. The
argument "-hlp" will not be understood, because consezgfitional characters were not supplied.

Options and other command linggaments may be méd arbitrarily on the command line.

The GNU long option names are understo8éhce all option names fécompare long, this means igror
ing the atra leading -". The "--option=valué' corvention is also understood.

FILE NAME EXPANSION

As a conmenience, if a pathname @i@s with a period and a @inonment \ariable &ists with that name,
then the alue of the evironment \ariable will be used as the actual pathnafhe. example, if a ewiron-
ment\ariable of. FOO has the gluethis.is.a.longhame then the command

fcomp -0 .FOO
is actually equiilant to the command

fcomp -o this.is.a.long.name
If you want to preent the epansion of a pathname whichdires with a period, then you can use an alter
nate form for the pathname, as in:

fcomp -0 ./.FOO
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BINARY FILES
In general, fcomp can handle alktdiles you thrav at it, even international tet with unusual encodings.
However, fcomp isunableto cope elgantly with files which contain the NUL character

Thefcomp1) program simply prints aavning, and continues, you need toWrtbat it cowverts NUL char
acters into an 0x80ale before performing the comparison.

Thefmemge(1) program also caerts the NUL character to an Ox8@lue before meing, after a wrning,
and amy output file will contain this &lue, rather than the original NUL character

The fhist(1) program, havever, generates aatal error if ag input file contains NUL characterhis is
intended to protect your source files for unintentional corruptidse--BINary for files which absolutely
must contain NUL characters.

EXIT STATUS
Thefcompprogram will &it with a status of 1 on grerror. Thefcompprogram will only eit with a status
of O if there are no errors.

REFERENCES
This program is based on the algorithm in
An O(ND) Diference Algorithm and Itsaviations, Eugene W Myers, TR 85-6, 10-April-1985,
Department of Computer Science, Theudrsity of Arizona, Tiscon, Arizona 85721.
See also:
A File Comparison Regram, Webb Miller and Eugene WMWyers, Softvare Practice and Experi-
ence, Ylume 15, No. 11, Neember 1985.

COPYRIGHT
fcomp version 1.10.D001
Copyright © 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002 Peter Miller;
All rights resered.

This program is deved from a work
Copyright © 1990 Daid 1. Bell.

This program is free sof@ve; you can redistrilte it and/or modify it under the terms of the GNU General
Public License as published by the Free SafeMoundation; either ersion 2 of the License, or (at your
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even the implied varranty of MERCHANRBILITY or FITNESS FOR A RRTICULAR PURPOSE.See
the GNU General Public License for more details.
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NAME
fhist — file history

SYNOPSIS
fhist filename.. option..

fhist -Help

fhist -VERSion

DESCRIPTION
The fhist program is used todep track of the succegsivasions of a file.Using this program, you can
remember all of your changes to a file, and get bagkoaa of the old ersions. Thaises of this ability

are:

1. You can mak a ®ries of tentatie dits to the file, and if necessary back up to the last "good"
edit.

2. You can delete old subroutines and code from your file which are obsolesé]Itoe able to get
them back in the future in case a need for them arises.

3. You can compare wwersions of the file to see Wwg/ou fixed some old problem, so that you can
check up on the correctness of the fix at a later date.

4. You get a record of your remarks for eaension, so that you can quickly kmavhat hugs were
fixed, and what features were implemented.

5. Thedate the file s last edited can be automatically stored in the file.

Thefhist program manipulates modules. module is simply aptext file that you are interested ieéping
versions of. For example, a source fildoit.cis a module, and so is a documentationtivevto.doc The
module name includes the Bxfof the file (as in the alve examples). Hwever, pathnames are not part of
a module name, so thatisr/dbell/barc cannot be a b module name.A module name is limited to 12
characters since thkist program needs twextra characters for itsam purpose.

Keyword Substitution
It is possible to hae information about the state of the file inserted into the 8lee the-Modify and—No-
Keywords options, bela, for more infromation.

OPTIONS
The following options are understood:

-Path pathname
Modules are stored in a directpopalled the module storage directoryhe deéult directory is
FHIST, and therefore is located relbedi © your current directory This is corenient when you
are in a directory containing mamodules, and you ant a local storage directory to contain just
those moduleslf you use thep option, then you can locate the storage directoywaere you
choose. Thiss useful if you choose to tia a ®mmon storage directory for all of your files,
independent of where thectually are used.

The files inside of the storage directory should not be changed byDaing so will probably
corrupt your edit historycausing errors when yowieact old re&isions. For your information,
though, each module is stored ag files in the directory The one with thes sufix is a copy of
the nevest \ersion of the module, with onetea line at the bginning. Theone with thee suffix
is the edit history of the module, and contains the information neededraotepreious revi-
sions of the moduleThus if the edit history isver corrupted, you will at least ka the most
recent ersion of the module.

-MaKe_Path
This option may be used to request that the path directory be created automatically if it does not
yet «ist. Thisworks for both the directory specified by theatt® option, and for the damilt.
Intermediate directories will also be created if necessary
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-BINary
This option may be used to specify that the file is birthat it may contain NUL characterd.
is essential that you @ consistent presence or absence of-Bielary option for each file when
combined with theCReate -Update, -Conditional_Update and-Extract options. Rilure to do
so will produce inconsistent resultblote: this is diferent behaiour to thefcomg1) option of
the same nameNote: the-BINary option doesotimply the—No-Keywords option.

-CReate
To use thefhist program for the first time, you need to create your storage directberefore,
cd to the directory where youamt it to be, which is probably the directory containing the mod-
ules you vant to sge the revisions of. Then create the directoBHIST (or some other name if
you dont want to use the defilt name).

To gart using a module undé#rist, you must first use the&CReateoption. Thiscreates the initial
edit for that module in the storage directomth the contents of the specified module as the ini-
tial edit. Thus, if you hae a surce fileprog.c, then the command:

fhist prog.c -create
creates the initial edit of the modul@s part of this process, you are edko preide remarks
about the file.These remarks can be seen later usinglifs option (described belg). After
the remarks hea been typed, the contents of the file are themediaYou can then delete the file
prog.c if desired, andhist would be able to recreate it late®r you can lege it there as the
working coyy of the module.

The-CReateoption may be combined with thgdpdate or -Conditional_Update options to cre-
ate the file if required.

-Update
To saveanother reision of the module, you use thdpdate option. Thisupdates the files in the
storage directory to include the latest chand®smarks are ajn asled for so that you can docu-
ment wty you made this editThus, to continue thexample, after editingrog.c, the command:

fhist prog.c -u

will save the changes as awmedit. Thiscommand compares thewest \ersion of the module to
the preious \ersion, saes the diferences in theefile, and copies the mesource to thesfile.
At this point, you can once amp delete thgrog.c file if desired, and later get back either of the
two versions of the program.

Thefhist program handles quota or disk full problems during a create or update operation without
damage occurring to the edit history fildg.an edit cannot be completed because of such prob-
lems, the edit is baekl out completelyand you will get an error message about the disk problem.
There is no need for grerror recawvery in this case, other than retrying the update when more
disk space iswailable. Thefhist program also disables signals during the critical file operations,
so you do not hae © worry about damaging the edit history files because of attempts to quit out
of the program.

The-CReateoption may be combined with thepdate or -Conditional_Update options to cre-
ate the file if required.

-Input filename
In either the-CReate or -Update options, the file containing the weversion of the module
defaults to the same name as the moduitethe example, the modul@rog.c was aeated and
updated from the data in the fijgog.c. When you wish the data to come from some other file,
you can use thdnput option, which specifies the input file to use for the d&a. example, if
you wanted to updatprog.c, but from a filename calledenprog.c, then the command:

fhist prog.c -u -i neprog.c

would save a rew revision of moduleprog.c, but with the data that as in the filenewprog.c. In
this case, the filprog.c does not hee © exist, and isrt referenced en if it did exist. Again,
once the update is complete, you could deletenéngrog.c file if desired and then later you can
retrieve its contents.
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-Remarks
Remarks can be read from a file instead of from the termirfed.-Remarks option can be used
to specify a file name containing the remarksthere is no file name folleing the-Remarks
option, then no remarks at all are us@the command:
fhist prog.c -u -r
would create a e revision of prog.c without asking for or sang ary remarks about the edit.

-Extract [ edit]
To retrieve a pevious revision of a module, you specify the name of the module and use the
-Extract option to specify the edit number youamt retrized. Edit numbers are assigned
sequentially starting with 1Thus the initial ersion of the module has edit number 1, the first
revision has edit number 2, and so on until the latessiom. If the -Extract option is not used,
or if no edit number is supplied for it, then the latest edit numbextriaoted. Thereforghis is
the deéult action if no options at all are specified.

Edit numbers can also be zerogaere, or be a rame with an optional &det. Thenumber zero
represents the latest edit numtaaid ngdive rumbers indicate edit numbers baekds from the

latest edit numberEdit names represent edit numbers whose name had been set by using the
-Name option. For example, if edit number 10 ag associated with the narfe®, then the edit
namefoo represents 10po-4 represents edit number6, afab+2 represents edit number 12.

The special reseed namesldestandnewestrefer to the oldest and west \ersions of the mod-

ule in the edit history

As an eample of retrigals, assume that you Y@ saved ten \ersions of the modulprog.c. The
following commands will thenx#ract the ersions of the file with the specified edit numbers:

fhist prog.c
version 10 (the latest)

fhist prog.c -e 9
version 9 (the ersion just prior)

fhist prog.c -e oldest
version 1 (the oldestersion)

fhist prog.c -e -2
version 8 (latest @rsion - 2)

The output filename is ag deaulted to the module nameso when the modulerog.c is
extracted, the specifiecersion of the module is written to theog.cfile.

In order to preent accidental werwriting of a file, thefhist program will by dedult ask you if
overwriting is permitted if that wuld occur A common mistaé is to edit prog.c, and then try to
update the module,ub forget to specify theu option. Thenthe fhist program would try to
extract the nevest \ersion of the module, and thugepwrite the file with the ne changes. Ask-
ing the question all@s you to notice your mistakand preent the werwriting.

-Output filename
You can change the output filename using-thatput option. Thusthe command:
fhist prog.c -o n&prog.c
will extract the latestersion of the modulprog.c, and put it into the filsnewprog.c. Once agin,
the file "prog.c" is ignored, whether or notxisted.

-Force_Write
This option will force @erwriting of the file, thus neer asking you if aerwriting is permitted.
This is often useful in shell scripts, or when you sue that you vant to awerwrite ary existing
file.

-No_Write
This option is the noa@rwrite option, and will cause grexisting files tonot be oserwritten,

again without asking youThis is useful if you already ki@ sme of the modules in your direc-
tory, and you vant to etract the rest of the modules withoweowriting the ones you already
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have. Specifying both-Fore_Write and-No_Write is an error

-Terminal [ edit]
This option is used to output artected module to the standard output, instead of writing it to a
file. Thisis useful in order to vig the bginning of a ersion of the file.This can be interrupted
if you do not vant to see the whole file.

-Modify number
When atracting a file, théhist program looks for and updates special character sequences in the
first few lines of the file. These special sequences are used for documentation purposes, such as
describing the edit number the file is froffor speed of &traction and updating, these sequences
are usually limited to the first 25 lines of the file, sincefthigt program then does notVe
examine the entire fileThe -Modify option can be used to change the number of lines to be
modified from the deifult value of 25. Specifying zero totally disables the special character
sequences, whereas specifyingesyvlage number will cause the sequences to be duetdr
each line of the file (and thus sléhe fhist program dan).

Each special sequence is of the fgthkeyword value, keyword value, ..., leyword value #] ,
where eaclkeyword describes an item, and eacéilueis the \alue for the precedingekword.
The keywords can be in upper ord@r case, or bothThe single space folwing the[#, follow-
ing each comma, and preceding #janust be presentlf the sequence is wrong, an unkmo
keyword is used, the line is longer than 200 characters, or more tharefmorés are used, then
the whole line will not be changedhe current kywords which can be used are the faling:

edit Theedit number

date Thalate that the edit &s created

user Theuser name of the user who created the edit
module Themodule name

In order to use this special character sequence, you simply insert it into your module inside of a
comment (within the first fe lines). Whenthis is done, thealue parts of the sequence can be
null. For example, if you vant to put a special sequence into a program cdé#éstec, then you
could edit the first f& lines as follavs:

/*

* Delete - program to delete files

* [# Edit, Date #]

*/
When an etract is done, the proper edit number and date are automatically inserted as the ne
values. Thusjf you extract edit 23 of the moduléeletec which had been created on 8 August
89, then the resulting fileauld beyin:

/*

* Delete - program to delete files

* [# Edit 23, Date 8-Aug-89 #]

*/
When updating a module, it isvee necessary to edit these sequences, a®ldnvalues will be
removed and replaced with the meones. Also,when using thed or -du options (described
below), lines with these sequences compare as if #hgeg were null, and thus will not cause
spurious diferences.

During an update, the special character sequences are read/aud salue found is compared
against the current edit number of the modulethey differ, then the updateafls. Thisprovides

an interlock check for the case ofawsers &tracting the sameevrsion of a file, editing it, and
then both updating it without kimdedge of each othein this case, the second usesud fail,
and then he can nge his edits with the pveous usess dit and then retry the updat&his
checking is disabled if there is no special character sequence containing ttesvediti kthe edit
number \alue is null, or if theForced_Updateoption is used to indicate that the check is not
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needed.

-No_Keywords
This option may be used to disable the use of dyavéird special character sequences described
abore. Text containing lkeyword sequences is treated as plaixt.teNote: the -No_Keywords
option doesiotimply the—BINary option.

-Namestring
This option is used to associate a name for theegie\ersion of a modulelt can be gien dong
with the-CReate -Update, or -Difference_Updateoptions, to specify a name for thewneer-
sion of the modulelt can also be gen by itself in order to specify a name for thewest \ersion
of a module.Each edit number can V& marny names associated with it, so this will not remo
ary previously defined name for the edifThis option is useful to correlate mamodules
together For example, when a meversion of a program is ready to be released, you cowdd gi
each module of the program the same nagleasel Then in the future, you can recreate the
sources making up that release byracting the edits with the nameleaselfor every module.
Edit names cannot ban with a digit, and cannot contain plus or minus sighisese rules pre-
vent ambiguous parsing of edit numbers for#Bgtract, -Terminal, -ALL , and -List options.

-List [ edit1[ edit2]]
This option prints a list of edits for the moduleyigg the user name, date, user remarks, and
names specified for the editd. no edit number is supplied, then all edits are printed verse
order If a dngle edit number is supplied, then only that edit number is prinfed.o edit num-
bers are supplied, then all edits in the specified range are prifitedoutput from this option
defaults to the terminalYou can use theOutput option to sae the results to a file.

-Difference[ editl[ edit2]]
This option is used to display the fdifences between twversions of a module, or a file and a
version of a module There are three modes for this action, depending wmiery edit numbers
are supplied.These modes are illustrated by the failog examples:

fhist foo.c -d
Compare latestersion aginst file "foo.c"

fhist foo.c -d 3
Compare ersion 3 aginst file "foo.c"

fhist foo.c -d 3 4
Compare ersion 3 aginst \ersion 4

This option accepts thénput option to specify the file to be comparehen using theDiffer -
enceoption, the output dafilts to the terminalTherefore, you must us®utput if you wish the
differences szed to a fie. Using-Quick with -Differ encewill only output a quick summary of
the changes, instead of the detailed chandss summary only supplies the nhumber of lines
inserted, deleted, and unchanged between the filsiig -What with -Differ encewill display

all of both files, shaing in detail what the diérences are using change bars.

The -Differ enceoption may need to write one ordviemporary files in order taxegract old \er-

sions of a module to be comparethese files hae rames lile T$n_nnn .They are deleted agjn

just before diferences are output, so that stopping the output before it is complete will veot lea
these files aroundThe temporary files are usually written to the current directtirthis is not
reasonable because of permission or quota problems, then you can specify the directory for writ-
ing the temporary files intoThis is done by defining tiEMPDIR ervironment \ariable to be the

path of the directory

-Difference_Update
This option combines thefetts of the-Differ enceand-Update options. Itdisplays the dfér-
ences between a file and the latemtsion of a modulelf there are ay differences, it then pro-
ceeds to perform an update of the module with that file, asking for remarks asTugsaiption
is very useful when used with wildcarded module namé&ken you can update just those
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modules which were changed by an edit session, and see the changes for each module before typ-
ing the appropriate remark for each module.

You may specify both of theDiffer enceand-Update options, or you may use this optiofihe
results are identical.

-Conditional_Update
This option conditionally updates a modulEhat is, it will only do an update if there areyalif-
ferences between a file and the latestsion of a module.This is cowenient when related
changes are made to nyamodules in a directoryand one command using wildcards can update
just those modules that were changed.

The-CReateoption may be combined with thepdate or -Conditional_Update options to cre-
ate the file if required.

-ClLean
This option is used to reme files which match the meest \ersions of moduleslf a file exists
which matches the mest \ersion of a module, then the file is deleted, otherwise . KThis
option is used to clean up axk directory after bilding a nev version of a productThis option
is especially useful when used with thd L option. Itwill also accept thelnput option to
specify a directory containing the files to be cleaned.

-CHeck
This option is used to find out if a file does not match the lagesion of a modulelf so, a mes-
sage is gien. If the file does match, no output occuihis option is thus useful to determine
which files hae keen modified and in need of updatinghe -ALL option is dedulted for this
option, since it is usually used for all modulésr example,

fhist -CHeck

will report on all files which are dérent than the latest modulel.-Quick is specified, then the
output will consist of the module names with no other outfiis is useful for the backquote
operator in shell scripts for referencing the modules which are out of @age:CHeck option
will also accept thelnput option.

-PRuneedit
This option is used to permanently raraaarly edits from an edit histaryThis is useful if you
wish to cut davn on the amount of disk space ¢akby an edit history file, or when yowamt to
start another release of a file, andniva cop of the edit history file for that merelease. The
option takes an edit number to presenand all edits in the edit history file before that edit are
deleted, and can no longer be referendeat.example, to kep only the current edit plus the pre-
vious 10 edits of the modufie, you could use the command:

fhist file -prune -10

Since the-PRune option is unreceerable (unless backup files areaidable), thefhist program
asks the user toevify that the prune is reallyamted. TheForced_Updateoption can be used
to bypass thiserification.

-ALL
This option can be used withyanf the action optionsit means perform the operation for all
modules in the module storage directoAjternatively, you can specify multiple module names
on the command line, and the actions will be performed with those modfdesannot specify
both-ALL and module names.

When using multiple modules or théLL option, the-Input and -Output options hae a
slightly different meaning.In these cases, thénput and-Output arguments are a directory
name which contains filenames with the same name as the module mbthesagument is not
a drectory, then an error is gen. Thisfeature is useful forample, to gtract all the modules
and place them into some remote directesyin:

fhist -all -e -o tempdir

You should be careful when specifying numeric edit numbers for multiple modmest proba-
bly, a particular edit number is not appropriate for multiple modules, since changes corresponding
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to a particular edit number are not usually relatdding named editsvaids these problemsAs
an eample, if you vanted to gtract e’ery module which had an edit thabs/ namede\3, then
you could use the command:

fhist -all -e r&3

Some other usefukamples of commands which use multiple modules are:
fhist *.c -create
fhist -check -all
fhist -cu -all

-Verbose
This option can be specified withyapther action, and outputs status information about the
progress of the actionThis is useful for dalgging of problems, or just for amusement when the
system is sl or a lamge file is being processedt accepts a numeric gument to indicate the
verbosity for output.The levels are as follars:

0 No output at all (&cept for errors).
1 Sngle-line output describing action (ceilt).
2 Detailed status as action proceeds.
-Help
Give sme help on ho to use thefhist program.

-VERSion
Shav what \ersion offhistis running.

All options may be abbwated; the abbraation is documented as the upper case letters,vedirloase let-
ters and underscores (_) are optiondu must use consecug squences of optional letters.

All options are case insensi§ you may type them in upper case onéo case or a combination of both,
case is not important.

For example: the agyuments "-help, "-HELP" and "-h" are all interpreted to meanlt®dp option. The
argument "-hlp" will not be understood, because consezgfitional characters were not supplied.

Options and other command lingaments may be méd arbitrarily on the command line.

The GNU long option names are understo8éhce all option names fdhist are long, this means ignoring
the etra leading ’-’. The --optior=valué' corvention is also understood.

FILE NAME EXPANSION

As a conmenience, if a pathname @i@s with a period and a @inonment \ariable &ists with that name,
then the alue of the evironment \ariable will be used as the actual pathnafha. example, if a ewiron-
ment\ariable of. FOO has the gluethis.is.a.longhame then the command

fhist -o .FOO
is actually equiilant to the command

fhist -o this.is.a.long.name
If you want to preent the epansion of a pathname whichdires with a period, then you can use an alter
nate form for the pathname, as in:

fhist -o ./.FOO
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BINARY FILES
In general, fhist can handle alixtefiles you thrav at it, even international tet with unusual encodings.
However, fhist isunableto cope elgantly with files which contain the NUL character

Thefcomp1) program simply prints aavning, and continues, you need toWrtbat it coverts NUL char
acters into an 0x80alue before performing the comparison.

Thefmemge(1) program also camrts the NUL character to an Ox8@lue before meing, after a wrning,
and amy output file will contain this &lue, rather than the original NUL character

The fhist(1) program, havever, generates aatal error if ag input file contains NUL character&his is
intended to protect your source files for unintentional corruptidse--BINary for files which absolutely
must contain NUL characters.

EXIT STATUS
The fhist program will &it with a status of 1 on grerror. Thefhist program will only &it with a status of
0 if there are no errors.

REFERENCES
This program is based on the algorithm in
An O(ND) Diference Algorithm and Itsaviations, Eugene W Myers, TR 85-6, 10-April-1985,
Department of Computer Science, Thedrsity of Arizona, Tiscon, Arizona 85721.
See also:
A File Comparison Regram, Webb Miller and Eugene WMyers, Softvare Practice and Experi-
ence, Ylume 15, No. 11, Neember 1985.
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All rights resered.

This program is deved from a work
Copyright © 1990 Daid 1. Bell.

This program is free sof@ve; you can redistrilte it and/or modify it under the terms of the GNU General
Public License as published by the Free SafeMoundation; either ersion 2 of the License, or (at your
option) ary later \ersion.

This program is distrilited in the hope that it will be usefuytbWVITHOUT ANY WARRANTY; without
even the implied varranty of MERCHANRBILITY or FITNESS FOR A RRTICULAR PURPOSE.See
the GNU General Public License for more details.

You should hae receved a opy of the GNU General Public License along with this program; if not, write
to the Free Softare Foundation, Inc., 598@mple Place, Suite 330, Boston, MA 02111, USA.
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GNU GENERAL PUBLIC LICENSE
\ersion 2, June 1991

Copyright (C) 1989, 1991 Free Sofane Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA 02111, USA

Everyone is permitted to cgpand distritute \erbatim copies of this license documentt bhanging it is
not alloved.

Preamble

The licenses for most sofane are designed to &lawvay your freedom to share and changeB¥ contrast,

the GNU General Public License is intended to guarantee your freedom to share and change free soft-
ware--to male wre the softwre is free for all its usersChis General Public License applies to most of the

Free Softvare undations ftware and to another program whose authors commit to using(8me

other Free Softare Fundation softwre is coered by the GNU Library General Public License instead.)

You can apply it to your programs, too.

When we speak of free softne, we are referring to freedom, not pri€dur General Public Licenses are
designed to makaure that you hae the freedom to distrilte copies of free sof@ve (and chae for this
service if you wish), that you rewei ource code or can get it if youawt it, that you can change the soft-
ware or use pieces of it in wefree programs; and that you kmgou can do these things.

To protect your rights, we need to nelkestrictions that forbid gone to dep you these rights or to ask
you to surrender the rightSThese restrictions translate to certain responsibilities for you if you distrib
copies of the softare, or if you modify it.

For example, if you distribte copies of such a program, whether gratis or for a fee, you nvestgi
recipients all the rights that youv® You must ma& wure that thg, too, recete a can get the source
code. Andyou must she them these terms so thkenow their rights.

We protect your rights with ter geps: (1) copright the softvare, and (2) dér you this license which ggs
you legd permission to cop distribute and/or modify the softave.

Also, for each authas’protection and ours, weamt to mak certain that eeryone understands that there is
no warranty for this free softare. Ifthe softvare is modified by someone else and passed on,antiis
recipients to knev that what thg haveis not the original, so that wamproblems introduced by others will
not reflect on the original authors’ reputations.

Finally, any free program is threatened constantly by saféapatentsWe wish to aoid the danger that
redistributors of a free program will indidually obtain patent licenses, infeft making the program pro-
prietary To prevent this, we hae made it clear that gnpatent must be licensed foveeyones free use or
not licensed at all.

The precise terms and conditions for yiog, distribution and modification fol.
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GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBTION AND MODIFICATION

0. This License applies to ymprogram or other wrk which contains a notice placed by the yright
holder saying it may be distribed under the terms of this General Public Licerd&e "Program", belw,
refers to ap such program or wrk, and a "wrk based on the Program" means either the Programyor an
derivative work under copright law: that is to saya work containing the Program or a portion of it, either
verbatim or with modifications and/or translated into another langu@tgreinaftertranslation is included
without limitation in the term "modification".Each licensee is addressed as "you".

Activities other than cgpng, distritution and modification are notwaed by this License; tlyeare out-
side its scopeThe act of running the Program is not restricted, and the output from the Programsyeasl co
only if its contents constitute aonk based on the Program (independent efritabeen made by running
the Program) Whether that is true depends on what the Program does.

1. You may cop and distritute \erbatim copies of the Prograsn®urce code as you regeiit, in ary
medium, preided that you conspicuously and appropriately publish on eaghanogppropriate copright

notice and disclaimer ofavranty; lkeep intact all the notices that refer to this License and to the absence of
ary warranty; and gie any ather recipients of the Program a gag this License along with the Program.

You may chage a fee for the pisical act of transferring a cgpand you may at your option fefr warranty
protection in &change for a fee.

2. You may modify your copor copies of the Program or yaportion of it, thus forming a @k based on
the Program, and cgpand distritute such modifications orask under the terms of Section 1 abopro-
vided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices stating that you changed the files and the
date of ag change.

b) You must cause grwork that you distribte or publish, that in whole or in part contains or isvedri
from the Program or grpart thereof, to be licensed as a whole at nogehtw all third parties under
the terms of this License.

c) If the modified program normally reads commands intesgtivhen run, you must cause it, when
started running for such interagtiuse in the most ordinaryay, to print or display an announcement
including an appropriate cgpght notice and a notice that there is narmanty (or else, saying that
you provide a warranty) and that users may redigitd the program under these conditions, and
telling the user ho to view a copy of this License.(Exception: if the Program itself is interaetibut
does not normally print such an announcement, yaukwased on the Program is not required to
print an announcement.)

These requirements apply to the modifieorikvas a whole.If identifiable sections of thatavk are not
derived from the Program, and can be reasonably considered independent and sep&sata them-
selhes, then this License, and its terms, do not apply to those sections when youteligign as separate
works. Butwhen you distribte the same sections as part of a whole which isr& bhased on the Pro-
gram, the distribtion of the whole must be on the terms of this License, whose permissions for other
licenseesxend to the entire whole, and thus to each aed/eart rgardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rightsrkowvitten entirely by you;
rather the intent is toercise the right to control the distttion of dervative a collective works based on
the Program.

In addition, mere agggetion of another wrk not based on the Program with the Program (or witlork w
based on the Program) on@uwme of a storage or disttibon medium does not bring the othesrkw under
the scope of this License.
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3. You may cop and distritute the Program (or aosfk based on it, under Section 2) in object code or
executable form under the terms of Sections 1 and 2epovided that you also do one of the faliog:

a) Accompap it with the complete corresponding machine-readable source code, which must be dis-
tributed under the terms of Sections 1 and Z/atm a medium customarily used for sofane inter
change; ar

b) Accompay it with a written ofer, valid for at least three years, tosgiany third party for a chage no
more than your cost of ghically performing source distuition, a complete machine-readable yop
of the corresponding source code, to be disteith under the terms of Sections 1 and Zvabm a
medium customarily used for softwe interchange; or

c) Accompay it with the information you receéd as to the ofer to distrilute corresponding source
code. (Thisalternatve is dlowed only for noncommercial distition and only if you receed the
program in object code oxecutable form with such anfef, in accord with Subsection b abe)

The source code for aork means the preferred form of thenk for making modifications to itFor an
executable vork, complete source code means all the source code for all modules it containsy phis®an
ciated interdce definition files, plus the scripts used to control compilation and installation of the
executable. Huavever, as a pecial exception, the source code distribd need not include wihing that is
normally distriluted (in either source or binary form) with the major components (coniigrel, and so

on) of the operating system on which thecaitable runs, unless that component itself accompanies the
executable.

If distribution of executable or object code is made bfeoihg access to cgdrom a designated place, then
offering equvalent access to cgpthe source code from the same place counts as digtritof the source
code, gen though third parties are not compelled toytpe source along with the object code.

4. You may not cop modify, sublicense, or distrilte the Programxeept as epressly prgided under this
License. Al attempt otherwise to cgp modify, sublicense or distrilte the Program isoid, and will
automatically terminate your rights under this Licenstwever, parties who hee receved copies, or
rights, from you under this License will notveatheir licenses terminated so long as such parties remain in
full compliance.

5. You are not required to accept this License, since yee ha signed it. However, nothing else grants

you permission to modify or distuibe the Program or its deative works. Thesections are prohibited by

law if you do not accept this Licens@herefore, by modifying or distriting the Program (or gnwork

based on the Program), you indicate your acceptance of this License to do so, and all its terms and condi-
tions for copying, distrikuting or modifying the Program oronks based on it.

6. Each time you redistniite the Program (or suwork based on the Program), the recipient automatically
receves a icense from the original licensor to gojiistribute or modify the Program subject to these terms
and conditions.You may not impose anfurther restrictions on the recipientsxeecise of the rights
granted hereinYou are not responsible for enforcing compliance by third parties to this License.

7. If, as a consequence of a court judgment ogailten of patent infringement or for gther reason (not
limited to patent issues), conditions are imposed on you (whether by courtsgréement or otherwise)
that contradict the conditions of this Licenseytte not excuse you from the conditions of this Licensk.
you cannot distribte so as to satisfy simultaneously your ddtiigns under this License andyasther per
tinent obligtions, then as a consequence you may not distrithe Program at allFor example, if a
patent license wuld not permit rgalty-free redistribtion of the Program by all those who reeetmpies
directly or indirectly through you, then the onlawyou could satisfy both it and this Licenseuld be to
refrain entirely from distribtion of the Program.

If any portion of this section is heldvalid or unenforceable underaparticular circumstance, the balance
of the section is intended to apply and the section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringgpatents or other property right claims or to
contest walidity of ary such claims; this section has the sole purpose of protecting tlgitytef the free
software distrilution system, which is implemented by public license practitésy people hae made
generous contrifions to the wide range of softwe distrimted through that system in reliance on
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consistent application of that system; it is up to the author/donor to decide if he or she is willing to dis-
tribute software through another system and a licensee cannot impose that choice.

This section is intended to nakhoroughly clear what is belied to be aconsequence of the rest of this
License.

8. If the distrilution and/or use of the Program is restricted in certain countries either by patents or-by cop
righted interhces, the original cgpight holder who places the Program under this License may add an
explicit geographical distrilstion limitation excluding those countries, so that distibn is permitted only

in or among countries not thugobuded. Insuch case, this License incorporates the limitation as if written
in the body of this License.

9. The Free Softare Fundation may publish vesed and/or ne versions of the General Public License
from time to time.Such nev versions will be similar in spirit to the presesetrsion, lut may difer in detail
to address e problems or concerns.

Each \ersion is gren a dstinguishing ersion number If the Program specifies &nmsion number of this
License which applies to it and “ahater \ersion”, you hee the option of folleving the terms and condi-
tions either of thatersion or of an later \ersion published by the Free Sading Foundation. Ifthe Pro-
gram does not specify @rsion number of this License, you may choosevansion &er published by the
Free Softvare Foundation.

10. If you wish to incorporate parts of the Program into other free programs whoseititistridonditions
are diferent, write to the author to ask for permissiéior software which is cogrighted by the Free Soft-
ware Foundation, write to the Free Sofive Foundation; we sometimes melxceptions for this.Our
decision will be guided by the twgoals of preserving the free status of all @atives o our free softvare
and of promoting the sharing and reuse of saféngenerally

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NOAWRANTY FOR
THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAV. EXCEPT WHEN O HER-
WISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR THER FARTIES PROVIDE
THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MER-
CHANTABILITY AND FITNESS FOR A FARTICULAR PURPOSE.THE ENTIRE RISK AS D THE
QUALITY AND PERFORMANCE OF THE PRGRAM IS WITH YOU. SHOULD THE PROGRAM
PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARSERVICING, REFRAIR OR
CORRECTION.

12. IN NO EVENT UNLESS REQIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OHER RARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABO/E, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDEN'AL OR CONSEQJENTIAL DAMAGES ARIS-
ING OUT OF THE USE OR INBILITY T O USE THE P®GRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF [ATA OR DATA BEING RENDERED IMCCURATE OR LOSSES SUSNINED BY
YOU OR THIRD PARTIES OR A RAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR THER FARTY HAS BEEN ADVISED OF THE POSSI-
BILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS
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Appendix: Hav to Apply These &rms to Yur Nev Programs

If you develop a nev program, and you ant it to be of the greatest possible use to the public, the bgst w
to achiee tis is to mak it free softvare which geryone can redistrilite and change under these terms.

To do 90, attach the follwing notices to the progranit is safest to attach them to the start of each source
file to most eectively corvey the exclusion of varranty; and each file shouldveaa least the "cogright”
line and a pointer to where the full notice is found.

one line to give the pgram’s nrame and a brief idea of what it does.
Copyright (C) 19yyname of author

This program is free sof@ve; you can redistrilte it and/or modify it under the terms of the GNU
General Public License as published by the Free Sodt¥undation; eitherersion 2 of the License,
or (at your option) anlater \ersion.

This program is distrilted in the hope that it will be usefulytbWITHOUT ANY WARRANTY;
without even the implied varranty of MERCHANRBILITY or FITNESS FOR A RRTICULAR
PURPOSE. Sethe GNU General Public License for more details.

You should hae receved a mpy of the GNU General Public License along with this program; if not,
write to the Free Softare Foundation, Inc., 59dmple Place, Suite 330, Boston, MA 02111, USA.

Also add information on e to contact you by electronic and paper mail.
If the program is interacté, make it output a short notice likthis when it starts in an interagi mode:

Gnomuision \ersion 69, Coyright (C) 19yy name of author
Gnomaision comes with ABSOLUTEY. NO WARRANTY; for details type ‘sho w'. This is free
software, and you are welcome to redisitéit under certain conditions; type ‘sho’ for details.

The typothetical commands ‘stvow’ and ‘shav ¢’ should shav the appropriate parts of the General Public
License. Ofcourse, the commands you use may be called something other thanwshad ‘shav c’;
they could esen be mouse-clicks or menu items--whaée suits your program.

You should also get your empjer (if you work as a programmer) or your school, ifato Sgn a "copy-
right disclaimer"” for the program, if necessabere is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all gojght interest in the program ‘Gnomwision’ (which males
passes at compilers) written by James ldack

signatue o Ty Coon,1 April 1989
Ty Coon, President of ide

This General Public License does not permit incorporating your program into proprietary protframs.
your program is a subroutine libragpu may consider it more useful to permit linking proprietary applica-
tions with the library If this is what you wnt to do, use the GNU Library General Public License instead
of this License.
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NAME
fmerge — mege files

SYNOPSIS
fmerge[ option... ]basefile fileA fileB

fmerge -Help

fmerge -VERSion

DESCRIPTION
The fmeige program is used to compare the changes betweriitierent descendants of a base file, and
creates an output file which contains both sets of chanbas. is useful when ta users both tad the
same ersion of a file and makindependent edits to it, and then latemivto create a file which contains
both sets of editsin such a use, the original file that both sets of edits isadefiom is called thdase
file. The two files containing the edits are calldé Aandfile B.

The command:

fmerge basefile fileA fileB -o outputfile
produces the output file which contains the edits containfie iA andfile B, based on thbase file .If the
-Output option was not used, or if no outpultfile is specified, then theetklines are typed to the standard
output. Theorder of specifyindile A and file Bs usually unimportant.

The fmeige program can also be used to reme@arlier edits made to a modul&o do this, male the \er
sion containing the edits youant to delete be the basefilklake the \ersion pregious to the edit you ant
deleted be file AFinally, make the most recentersion of the file which contains the other edits (including
the one you ant deleted) be file BThen the result of mging will be the nevest \ersion of the module
minus the changes made by the edit yanted remeed. For example, if three successi vasions of
some module hee the namesdit10, editllandeditl2 and you want the changes done kditl1to be
undone, bt still want the changes done bgit12 then you use the command:

fmerge editl1 edit10 edit12 -o outputfile

While meging the tw sets of edits, fmee may disceer conflicts. Aconflict occurs when the same line
of the base file is changed by both of th@ w®ts of edits. The change can be due toanknes being
inserted, lines being deleted, or boiWhen conflicts occuithe output file contains conflict identification
lines, which are lines containing the stritg-/-/". These lines indicate thegien where the te sts of
edits are incompatibleYou must then edit the output file and revaahese lines, and in addition correct
the conflicts manually in order to produce the correct result.

OPTIONS
The following options are understood:

-Conflicts [ conflictfile]
Since conflicts due to deletions argigible in the output file, and inserts do not specify which of
the two edits inserted the lines, there is an altessatiutput format from thédmeige program.
This output format describes what happens to each line of the base file, so that conflicts are easier
to detect and fixThe command:
fmerge basefile fileA fileB -c conflictfile
produces the file describing the results of thegmén detail. If the -Conflicts option is specified
without ary conflictfile name, then the conflicts are send to the standard output.

If there are conflicts, and th€onflicts options is not specified, tlimeige program will it with
a datus of 1.

The conflict file contains lines which contain three characters and then samé&hefirst three
characters describe what is happening to the base file at that pPoage characters are the fol-
lowing:

1A This line was inserted by file A.
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DA This line was deleted by file A.

B This line was inserted by file B.
DB Thisline was deleted by file B.
<blanks>
This line is unchanged.
X This is a conflict identification line.
U There are unspecified unchanged lines here.

Each set of conflicts is flagged by three identification liridse first line indicates the gmning

of the conflict, and specifies the line numbers for the base file anduergent files. The sec-

ond conflict identification line separates lines changed by file A from lines changed by file B.
The third conflict identification indicates the end of the conflict.

You can edit this conflict file to remve the conflicts. This involves deleting the conflict identifi-
cation lines, and changing the conflicting lines as necessary to fix the coMhide doing this,
remember to lege three blank characters at the front o aew lines you insert while correcting
the conflicts. When you are done, there should be no lines whiginbeith an ’X’ in the file.
All other lines can remainThen you can use the command:

fmerge conflictfile -o outputfile
to create the meoutput file which has the desired datance agin, if no-Output option or out-
putfile is used, the output is send to the standard output.

-Unchangednumber
Besides pisical conflicts, there can be logical conflictBhese are changes made tdetént
lines in the base file such that the program is no longer co®ech conflicts cannot be detected
by a program, and so these must be cb@ckanually In order to mak this process easighe
-Unchangedoption can be used to reduce the size of the conflict file to only inclgbasenear
changed linesThis file can then bexamined in order to detect possible logical conflidks. an
example, the command:

fmerge basefile fileA fileB -c -u 3

will send to the standard output all changes made by either sets of edits, with only three
unchanged lines surrounding each edit.

When using theUnchangedoption, the conflict file will contain lines starting with 'UThese
represent unchanged lines, and the numbenfoilp the letter is the number of unchanged lines.
The resulting conflict file cannot be read to produce an output file because of the missinf lines.
this is attempted, an error will be generated.

It is possible to use botOutput and-Conflicts in the same commandlhus you can produce
the output file which you hope is correct, and also produce the conflict file which you can use to
check for logical conflicts.

-Verbose[ number]
This option can be specified withyapther action, and outputs status information about the
progress of the actionThis is useful for dalgging of problems, or just for amusement when the
system is sl or a lamge file is being processedt accepts a numeric gument to indicate the
verbosity for output.The levels are as follars:

0 No output at all (&cept for errors).
1 Sngle-line output describing action (ceilt).
2 Detailed status as action proceeds.

-Failuresnumber
This option restricts the number ofysical conflicts that are alled before diling. Thisis used
if you are not interested in the results if there are tooyroanmflicts.
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-Help
Give sme help on hoe to use thefmeige program.

-lgnore
Ignore conflicts.

-VERSion
Shav what \ersion offmeigeis running.

All options may be abbwated; the abbreation is documented as the upper case letters,vedirloase let-
ters and underscores (_) are optiondu must use consecug quences of optional letters.

All options are case insensi§ you may type them in upper case onéo case or a combination of both,
case is not important.

For example: the gyuments "-help, "-HELP" and "-h" are all interpreted to meanlt®dp option. The
argument "-hlp" will not be understood, because consezgfitional characters were not supplied.

Options and other command lingaments may be méd arbitrarily on the command line.

The GNU long option names are understo8thce all option names fémeige are long, this means igror
ing the atra leading -’. The "--option=valué' corvention is also understood.

FILE NAME EXPANSION

As a conmenience, if a pathname @i@s with a period and a @inonment \ariable &ists with that name,
then the alue of the evironment \ariable will be used as the actual pathnafhe. example, if a ewiron-
ment\ariable of. FOO has the gluethis.is.a.longhame then the command

fmerge -0 .FOO
is actually equiilant to the command

fmerge -o this.is.a.long.name
If you want to preent the epansion of a pathname whichdires with a period, then you can use an alter
nate form for the pathname, as in:

fmerge -0 ./.FOO

BINARY FILES
In general, fmage can handle all xéfiles you thrav at it, even international tet with unusual encodings.
However, fmemge isunableto cope elgantly with files which contain the NUL character

Thefcomp1) program simply prints aavning, and continues, you need toWrtbat it coverts NUL char
acters into an 0x80ae before performing the comparison.

Thefmemge(1) program also camrts the NUL character to an Ox8@lue before meing, after a wrning,
and amy output file will contain this &lue, rather than the original NUL character

The fhist(1) program, hevever, generates aatal error if ag input file contains NUL character&his is
intended to protect your source files for unintentional corruptidse--BINary for files which absolutely
must contain NUL characters.

EXIT STATUS
Thefmeige program will it with a status of 1 on grerror. Thefmeige program will only &it with a sta-
tus of O if there are no errors.

REFERENCES
This program is based on the algorithm in
An O(ND) Diference Algorithm and Itsaviations, Eugene W Myers, TR 85-6, 10-April-1985,
Department of Computer Science, Theudrsity of Arizona, Tiscon, Arizona 85721.
See also:
A File Comparison Regram, Webb Miller and Eugene WMWyers, Softvare Practice and Experi-
ence, Ylume 15, No. 11, Neember 1985.
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COPYRIGHT
fmerge \ersion 1.10.D001
Copyright © 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002 Peter Miller;
All rights resered.

This program is deved from a work
Copyright © 1990 Daid 1. Bell.

This program is free sof@ve; you can redistrilte it and/or modify it under the terms of the GNU General
Public License as published by the Free SafeMoundation; either ersion 2 of the License, or (at your
option) ary later \ersion.

This program is distrilited in the hope that it will be usefuhtbVITHOUT ANY WARRANTY; without
even the implied varranty of MERCHANRBILITY or FITNESS FOR A RRTICULAR PURPOSE.See
the GNU General Public License for more details.

You should hae receved a opy of the GNU General Public License along with this program; if not, write
to the Free Softare Foundation, Inc., 59@mple Place, Suite 330, Boston, MA 02111, USA.

AUTHORS
Peter Miller Web:  http://wwwcanbauug.og.au/ millerp
\* E-Mail:  millerp@canbauug.og.au
David I. Bell Web:  http://wwwcanbauug.og.au/"dbell

E-Mail:  dbell@cantauug.og.au
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