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Abstract

Reconcile combines different versions of file directories, propagating al updates between them
and making them identical but never losing updates a one Site because of updates performed at
another. Among its applications are:

Road warriors. synchronize files between laptop and home base

Tdecommuters. use adigant file server efficiently

Power users. work with alocal copy of your files, update the file server occasionaly
Collaborators: safdly share working fileswith peers

Individuas. make private backups on aremovable disk

Reconcile currently runs on (and between) Windows 95, 98, and NT, and Unix (Linux, OSF1,
SunOS, and IRIX64 tested, otherslikely.)

This report describes the program in detail, including motivation, basic concepts, applications,
and the program's interface.
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Quick Start

PLEASE READ THE REST OF THIS MANUAL! It contains valuable information
about what to expect from reconcile and how to use its features.

These ingtructions assume that you are sarting with adirectory “/homes/dog’ on afile server
named “hercules’, and you want to create and Start using aloca copy on c:\doe (aloca disk
under Windows).

Installation

OCopy the reconcile program file to an appropriate directory, such as /usr/sbin (for Unix),
c:\winnt\system32 (for Windows NT), or c:\windows (Windows 95 or 98). Y ou need a copy
on the server aswdl asthe client machine,

First time setup
Olmportant! Make sure your local disk has aunique, descriptive labdl.
OCreate ajournd for the existing directory hercules./homes/doe with the command:

reconcile -v —c hercul es:/ hones/ doe

This may take awhile, as reconcile computes digests of every new fileit finds. It will be much
fadter if ajourna adready exids.

OCreateloca copies of the directory and journd, for example on c:\doe:

nkdir c:\doe
reconcile -v hercul es:/ hones/ doe —c c:\doe

Normal operation

To reconcile hercules,/fhomes/doe and c¢:\doe with each other, use the command:

reconcile -v hercul es:/ hones/doe c:\doe

Y ou may wish to put this command in a batch file or on anicon, so that you can dlick it to run.
Once st up, you may want to schedule it to run every evening automatically.

Trial Runs

To be extra careful after ingtaling anew verson, do atria run with the -n option:
reconcile -n -v hercul es:/hones/doe c:\doe

Reconcile will tell you what it would do, without actudly doing it.

Ignoring selected files

To prevent reconcile from copying some sorts of files, for example core dumps or browser
caches, cregte afile named “.reconcilerc” containing directives like:

#i gnore *cache
#i gnore core
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Overview

Reconcile compares file directories, finds the differences, and updates the directories so that
they al contain exactly the samefiles. It doesthis safdy and automaticaly, requiring user
intervention only when there are unavoidable conflicts between the versons of files stored in
different locations.

Features

Safe updating is accomplished by using ajourna of past updates for each directory. An older
verdgon of afileis deeted only if the journds indicate that the newer verson was derived directly
from the older one. If thiscriterion is not met, the older version is renamed, rather than being
ddeted. Thisdlowsyou to ingpect the two files and determine how to merge or otherwise
resolve the conflict between them. Reconcile prints awarning message every timeit runs, until
the renamed file is dedlt with.

A newer verson of afile can safely replace an older one whenever ajourna contains both of
them. This can only happen if the newer verson was crested by a deliberate act replacing the
older verson. The journaling mechanism aso handles deletions by noting the disappearance of
filesaswell as the gppearance of new versons. Thismeansthat if afileis ddeted at any gte,
Reconcile can safdly delete it a other Sites. Thisis akey advantage over programs which
samply compare time-samps on files. It dso avoids relying on synchronized clocks between
computers.

Reconcile isautomatic in the sense that it does not require user intervention. It can be invoked
from a batch file, periodicaly through a system scheduler agent, when you log in or out, or at
other convenient moments. In its batch mode, Reconcile runs to completion, logging messages
about any conflicts between versons of files or other problems it encounters. In the unusud case
of aconflict that Reconcile can not resolve by itsdf, it renames one of the conflicting verson
with a digtinctive name to make manua resolution esser.

Reconcile can ignore certain files, such as backup copies and object files generated by
compilers. Thisavoids unnecessary conflicts between files which are derived from other files
rather than being created or updated directly by user actions.

Findly, Recondcile offers cross-platform compatibility. Versons exist both for Windows and
for Unix. When copying text-mode files (defined as files containing only white space and
printable characters) between Windows and Unix Stes, Reconcile automaticaly converts line
endings to the form used by the target Site.

Key concepts: sites, journals, and versions

A site isone version or copy of aset of files, organized as a sub-tree of the file system
hierarchy. A typicd ste might be an individud’ s working directory on a particular computer.
The basic purpose of Reconcile isto make severd Stesidentica by safely copying individud
files between them. If you use two computers, you would have a Site on each of them.

One should not think of agte as being the totd disk storage on any one computer. Computers
contain many unrelated directories, including the operating system, ingtalled software, persona
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working files, and shared projects. File sysemstypically glue these together into asingle
hierarchy. Nevertheless, one can usudly identify sub-trees of the overdl hierarchy with specific
individuals, projects, or products. Each such subtreeis a potentid site.

A ste may be stored in the internd disk of a computer, a portable medium such as afloppy
diskette or Zip disk, on anetwork file server, or on another computer accessible viathe Unix
“reh” command. Sites ble directly through the locdl file system are cdled local sites,
even if they are actualy mounted from afile server. Stes accessble via the rsh command are
cdled remote sites. All files and subdirectories beneath a sit€' s top-level directory are part of
the Ste unlessthey are explicitly excluded. If thefile syslem supports symboalic links, the links
areincluded in the Site, but the objects they refer to are not. (Reconcile preserves symbolic
links for use by Unix system but does not attempt to copy them to Windows systems.)

To do itswork, Reconcile creates or updates ajournal file for each site, liging the history and
daus of every filea thegte. A journd isactudly atext file liting the successve versons of
files contained in the root directory and each sub-directory of theste. A new version of afile
is crested every time the contents of the file are modified, or if the fileis deleted. Thusaverson
describes both an action, which can be ether "update” or "delete”, and the contents of the file.
By including deletion operations in journals Reconcile can (safely) propagate deletions to other
gtes, again checking for conflicts.

Journd entries for versons of files contain the action, file name, atime-stamp (the date and
time the file was most recently modified) and adigest, which is a checksum of the entirefile
computed in such away that it is extremdy unlikely that two different fileswould ever have the
same digest. In order to promote portability between UNIX, Windows, and Macintosh
computers, Reconcile ignores differencesin line endings (CR, LF, or CRLF) when computing
digests of text files, and (optiondly) trand ates line endings when copying text files between
systems of different type.

Reconcile only uses the time-stamp to determine when it should compute anew digest. It does
not depend on times being synchronized between computers, and is even insengtive to arbitrary
changesin the clock on one computer. Since time stamps have a resolution of a second or two,
it is extremdy unlikely thet two different versons of the same file would have the same
timestamp.

It might be a good ideato include other file information, such as protection flags, in the journd,
but thisis currently not done in Reconcile because of the lack of consistency between Windows
and UNIX inthisarea. Reconcile does copy protection information along with files between
same systems.

TR99-14 7 September 1, 1999



Operation
Reconcile operates in saverd phases sequentidly:
Read and update individual journals

Reconcile garts by reading the entire existing journd for each gte. It brings the journa up to
date by traversing the file tree, comparing the files actualy present with the fileslisted in the
journd. When they disagree it crestes new journd entries reflecting crestion, modification, and
deletion of files a each Ste.

Ddetions are inferred from the absence of an actud file for which ajournd entry exists. New
files and updates to existing files are detected by comparing hash codes. For efficiency’s sake,
the hash code is recomputed and compared only if the timestamp changes. This gpproach can
be fooled if two different versons of afile have the same timestamp; a very unusud possibility.
It is not fooled by the reverse case, namdly that the same data has two different timestamps. In
this case reconcile smply corrects one of the timestamps without actualy copying the data.

Merge journals

Next, reconcile merges the journd entries for each file by finding a maximum matching
subsequence of entries among dl the Stes. The main purpose of thisisto find the last common
entry for each file, that is, the most recent matching entry among al sites. Therefore the merging
operation prefers matching the most recent version of each filein the journd over than matching
earlier versons.

Propagate missing actions

If the last matching entry of afileis present at dl Sites, then they are dready consistent and no
action is needed.

If thereisan entry present a dl Stes, it is definitive evidence that any subsequent entries
represent intentiond crestion, modification, or deletion of thefile. Entries after the common
entry which match each other but are missing a some of the Stesreflect creation,
modification, or deletion operations that have occurred at only some of the Stes. Any such
matching subsequent entries are replicated to the other Sites by copying or deleting files as
required.

If two Stes has different entries after the last common entry, thereisaconflict. Inthis case,
the older versons are renamed rather than being deleted, using names of the form
“filenamettl.extenson”. The number is chosen to generate a unique filename. Presence of
the unusud “#’ character in the file name makesiit easy to search for such files. Reconcile
reminds you of the unresolved conflict every timeit runs, until the renamed file is deleted.
This feature can be turned off with the #al way s new directive, which reduces warnings
but runs the risk of losing conflicting updates.

For safety’ s sake, deleted and files and subdirectories are temporarily saved in ahidden
subdirectory named “.trash” rather than actualy being deleted. The trash is automaticaly
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purged after severd days, but before then you can recover files from it with standard file
Copy or move commands.

Purge obsolete versions

Old journa entries become obsolete when they are known at al stes. Reconcile tracks this by
maintaining acumulative list of dl stes being reconciled now and other Stesthat have
participated in past reconciliations with other known stes. It marks each version with the set of
known sites which have heard about the verson. Once anewer verson isknown &t al sites
where the older version is known, the older version is no longer needed and is purged from the
journd.

If aknown Site has not participated in areconciliation for a very long time, old versons will
accumulate and the journal will dowly grow. To ded with this, Reconcile abandons known stes
which have not been heard from for amonth or more. (It generates warning messages for
severd runs before doing this.) If an abandoned Site rgjoins the set of known gites, itsold
versons of fileswill be trested as conflicting versons, generating false warnings, rather than
being updated cleanly.

Thereisaspecia case for old deletion entriesin the journal. If some, but not al, Stes purge an
old deletion, the otherswill seethisasamissing journa entry the next time they reconcile and
therefore restore the purged verson entry. To ded with this, reconcile discards month-old
deletions regardless of whether they are known at dl Sites.

Write updated journals

After updating, Reconcile writes out the updated journds at dl Stes. In order to minimize the
possibility of acrash leaving apartid journd written, Reconcile actudly writes the new journa
with extenson “.jnw”, then renamesit to “.jnl” once the write is complete. Reconcile dso saves
the previous copy of the journd by renaming it with extension “.jbk”.

Set the time

PC clocks are notorioudly unreliable, so reconcile provides an option to keep them
approximately synchronized. By program option, a Ste may be designated to be atime
reference. Thetime at that siteis determined by creating a dummy file and reading its
timestamp. If the time thus obtained differs from the loca clock by more than afew seconds,
reconcile attempts to reset the local clock to agree with the reference site. Note thet thisis at
best gpproximate, and that setting the clock may require adminidtrative privileges. A better
solution isto ingal a network time client. However, this option can be useful for laptops and
other only occasionally connected Windows systems.

Remote Operation

When aste is named using the syntax <hostname>:<path>, reconcile uses the rexec or rlogin
protocol to open a client-server connection with a copy of itsdf running separately on
<hosthame>, which it Sarts as /us/shin/reconcile, with most of the local parameters passed
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through, and the —x option added. A “server” reconcile, started with —x, expects to
communicate with a client through its sandard input and output streams.

Thedient gartsby issuingaget j our nal command. The server responds by reading the
local journd, updating it from the loca Site directory, and sending the journa to the client. The
client then does dl the actud reconciliation, issuing get , put , r enane, del et e, and

fi xti me commandsto update files as necessary. At the end it sends back the updated
journd usngaput j our nal command, during which both client and server write out the
updated journd to their loca disks. More detall on thisisto be found in the reference materid.

Remote operation has severd substantiad advantage over direct reconciliation using a mounted
disk. By running the directory scans and journa updatesin pardld a each dteit cutsthe
overdl running timein haf. The streaming TCP-based protocol it uses moves data more
efficiently than the block-by-block transfers typical of mounted file systems, thus saving network
time and permitting reconciliation over long-distance connections. Round-trip interactions are
reduced to one per changed file. No file server isrequired, only rsh or rlogin, which are part of
the standard TCP/IP protocol suite, plus a copy of reconcile installed at the server.

Remote operation requires aremote user name and password. These are taken from
environment variables USER and PASSWORD respectively. If the vaue of PASSWORD is
“*” reconcile prompts for a password. If the value of PASSWORD is empty or not given,
reconcile attempts to use rsh (which requires specid authorizations at the server in lieu of a
password, and usualy doesn’t work through firewals.)
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Examples

This section describes how to use Reconcile in several common scenarios. saving to a
removable disk, moving files between computers, file sharing in anetwork, and server-lessfile
sharing.

Labeling your disks

It isimportant that you label each disk (both fixed and removable) with a unigue and
meaningful name. Use the label command to review and set the label of any disk before you
cregte anew directory onit. For example, if your office computer is named "thor", you might
label its C disk with the command:

| abel c: THOR-C

Creating a new journal

To create anew journd for exigting filesin c:\doe, use the command:

reconcile -w c:\doe
Making private backups on aremovable disk

Suppose you keep your working files in the directory c:\doe, and want to keep a backup copy
on aremovabledisk indrivez. Create ajournd for c:\doe as described above. Also label the
removable disk, create an empty directory and journd onit:

| abel z: WORKCOPY
nkdir z:\doe
reconcile -c z:\doe

Y ou only need to do the above steps once.
Once the removable disk is set up, you update it by running the command

reconcile c:\doe z:\doe
Reconcile generates messages describing any actions it takes and problemsit finds. You don't
need to remember these messages on the pot, as any important warnings will be repeated until

you do something about them. The first run may take alittle while as many files are copied and
the journd initidized, but subsequent runs will be much fagter.

A redtriction in this example is that the removable disk must be large enough to hold dl the files.
Local copy from afile server

The example above used aremovable disk, but could equally well use adisk shared acrossa
network by another computer. The only change is to replace the removable disk’ s drive letter
(z in the example) with the corresponding name of the network drive or subdirectory you use.
Thus, if the server’s copy happened to be available as /homes/doe on server hercules, the
reconciliation command would be:

reconcile c:\doe hercul es:/ honmes/ doe

TR99-14 11 September 1, 1999



Alternativey, if you are using a Windows file server which exports your working files as
\\herc\doe$, you can use the command:

reconcile c:\doe \\herc\doe$

Y ou could aso use amounted disk letter (h:) instead of \\herc\doe$ after mounting it on the H
disk.

Sncefile sarvers are usudly available overnight, you can schedule periodic autometic
reconciliations, preferably at atime when nobody islikely to be using the filesinvolved.

Although in fact there are two complete copies of the filesinvolved, one can think of thisas
offering asingle replicated set of files. The codt isthe extra disk storage needed to store copies
of dl thefiles. The benefits are avallability and performance. Availability is obvious - you don't
need the network or file server to work on the locd copy. Performance comes from the fact
that your computer doesn't need to be in continuous communication with the file server, teling it
about every file it updates and checking for updates performed elsawhere. The only overhead
isthe periodic reconciliation, typicaly late a night when the computers and network are
relatively ide.

Moving files between a workstation and a laptop or home computer

Now suppose you occasiondly use alaptop or other second computer, and would like use your
filesthere. You can do this using any medium accessible to both the lgptop and the
workgtation, for example aremovable disk or afile server bleto both. The example
below uses the former, assuming aremovable disk mounted on z:\doe.

It is convenient to use the same working directory name (c:\doe, in this example) on the lgptop
as you do on your workstation. Be sureto label the laptop’s hard disk uniquely, and then
cregte an empty directory and journd:

(Create the removabl e disk as above and move it to the laptop.)

(First time initialization)

| abel c: LAPTOP

nkdir c:\doe
reconcile -c c:\doe z:\doe

Now you're ready to go. To bring the laptop up to date:

(Update the removabl e disk on the workstation)
reconcile c:\doe z:\doe

(Movetheremovable disk to the laptop and update the laptop)
reconcile c:\doe z:\doe

Notice that you use exactly the same command on both computers, assuming that the local
directory names are the same. When you' re done with the laptop and want to return to the
workstation, Smply reverse the process.

(Update the removabl e disk on the laptop)
reconcile c:\doe z:\doe

(Moveit back to the workstation, and update the workstation)
reconcile c:\doe z:\doe
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From now on, you can carry your files back and forth at will. If you happen to forget to run
reconcile at the beginning or end of a sesson or if you leave the disk behind, al isnot log.
Reconcile will automatically find the newest verson of eech file you modify, regardless of where
you do so. If you update some file (say oops.doc) differently on both computers, you will get
the error message during reconciliation:

WARNI NG oops#1.doc is a saved version of oops. doc

At this point you will probably want to look a both files to find the differences between them
and to copy any va uable changes from oops#1.doc into oops.doc. Different applications have
different waysto do this. for text files there is a convenient tool named diff or windiff which
finds and digplays a minimum set of differences. If dl dsefailsyou can smply display or print
the files and compare them manualy. When you are stisfied that you have recovered
everything into oops.doc, delete oops#l.doc.

Itis OK if you do not resolve the conflict right away. Reconcile keeps arecord of unresolved
conflictsin itsjournd file and warns you every time it runs, until you delete or rename the saved
file (oops#l.doc.) It'saso easy to locate such files by searching for file names containing the #
character, which is unusud in normd file names.

File sharing without a server

Both Windows and Unix alow client computers to act as servers, offering other computers
accessto their locd disks. This can be done using avariety of interconnection techniques
including networks, modems, and even printer cables. With any such connection, the client can
perform areconciliation againgt the server. Thisis convenient for a portable computer. It even
works across a did-in connection provided that the amount of updated information is
reasonable. In the genera case one can imagine avery loosely coupled network of portable
computers which occasonaly meet and exchange information without ever needing a centra

repository.

Backing up files by one-way reconciliations

Reconcile provides severd modes to support “one-way” reconciliations, which smply replicate
changes from one Steto asecond. The-o mode prevents a source Ste from being modified.
The-c mode makes a Site be a copy target only, never as the source of aversion or other
information (but allows re-use of existing information at the Steif it matches) Thus, adrict

incremental one-way reconciliation from a primary to a backup site would be done using a
command like:

reconcile —o primary —c backup

The above command will leave ajournd in the root directory of the primary dte. Thereisaste
mode to place the journal somewhere dse, for example something like:

reconcile —o —j=/.reconciliations/primary.jnl primry —c backup
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Command Line Reference

Syntax

reconcile [options] [[npdes] sitelD]
reconcile [options] —x=workingdir [nodes] sitelD
reconcile {options and sites} —also {options and sites}

Options (these apply to the entire command):

-h print a description of the command syntax, don't do anything else.

-n do not update anything; just say what would happen

-autocreate automatically create journals (-w flag) for site directories lacking them
- aut ocr eat e=W ndows| Uni x| Mac set the system type in autocreated journals

-ignoredel etions do not propagate deletions

- nochown do not attempt to update owner and group ID’s (Unix only)

-p pause and wait for dialog input if any errors encountered

-p=n pausefor n (decimal) seconds before exiting (Windows only, n=10 by default)

-q quiet — suppress updating messages

-V verbose — display progress messages

-k=n keep deleted and replaced filesin .trash for n (default 3) days before purging them

-k suppress keeping old filesin .trash; just delete old files and rename old directories

-d="directive" apply directivethroughout unless overridden
-l =tracefile log actions performed to tracefile
-t=tracefile trace details about actions performed totracefile

Note: tracefile may be specified differently for each remote site and all local sites

- x=wor ki ngdi r identifiesthisinstance of Reconcile as aremote server, responding to commands

-tag=#

issued over the remote connection, and optionally sets the working directory for the remote
command. “=wor ki ngdi r ” may be omitted, in which case the working directory at the
remote site defaults to the directory containing the journal file. A server should be provided
with exactly one site. Thisoption is generated automatically by your local machine when you
specify aremote site, so you seldom useit explicitly.

insert # (or other string) followed by digitsin file names when renaming due to aversion
conflict. “#" isthe default tag. Thetag string should not end with adigit.

Modes (these apply only to the single site they precede on the command line):

-a
-C

-W

-r
-0
-S

abandon this site, that is, remove referencesto it in other sites’ journals.

usethissite asatarget only, re-using existing filesif they match, but never copying from this

siteto another one. —c will create ajournal if none exists.

- c=W ndows| Uni x| Mac  set the system type of the site.

-cc re-use the journal but don’t recompute digests. This assumesthat thesiteis
maintained only by reconcile, so existing files at this site have not changed. Thisis
not recommended, as there are too many ways for the journal and supposedly
unchanged directory to become inconsistent.

write anew journal, ignoring the old one entirely.

-w=W ndows| Uni x| Mac  set the system type of the sitein its new journal.

read-only journal.

read-only files.

usethissite asatimereference

-j =j our nal explicitly setsthe journa file name
- nane=si t enanme explicitly setsthe site name

Note that a new mode is established for each different site.
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Siteidentification (sitel D):

L ocal stesare usudly identified in the program parameters by giving the path to the top-
level directory “/path/fname’. Usudly the directory contains the journd file
“/path/name/namejnl” . In this case the name used to identify the Steis “labd:/path/name’
where labd isthe Windows disk labd or Unix host name. Adding such alabd insures that
the actua site names are unique on each computer or disk.

The following dternative ways to identify a site in the program parameters are accepted:

1. Thename used to identify the Site can be specified explicitly using the mode “-
name=si t enanme”.

2. Thejournd journd file name can be provided explicitly with the—j mode. Thejournd
file name may be ether relative to the working directory, or absolute.

3. The parameter is“/path/name’, which is a directory as usud, but the journd file exigsin
pardld with rather than indgde of the directory, i.e. “/path/namejnl” exigs and
“/path/name/namejnl” does not. Thisform is accepted but not recommended.

4. The parameter isafile“/path/name.ext”, which is the journd file, and the corresponding
directory is*/pah/name’ obtained by stripping off the extenson (usudly ".jnl"). This
form is accepted but not recommended.

5. For network-mounted disks, reconcile applies the above rules rdative to the path name
at the server rather than & the client, in order that Ste names remain cons stent
regardless of whether or how they are mounted.

6. Inthe specid case of the root directory of adisk, the disk label (for Windows) or host
name (for Unix) is used in place of the empty string for the root directory name.

Under Windows, the path may begin with either adrive letter (Sngle letter followed by a
colon) or aUNC (Universa Naming Convention) reference to ahost system, such as
“Ilherc/...”. UNC names are treated alocally mounted file systems.

Remote dtes are identified in the form “hostname:/ path” where hosname identifiesa
remote system which accepts the rexec/rlogin protocol and “/path” isaloca Ste name on
that host, conforming to the above rules. The hosthame must be a least two |etters long to
avoid confusion with Windows disk |etters.

Anything after thefirg dot in the hostname is removed for the sake of naming the site; this
dlowsyou to give afully qudified host name for the sake of contacting the remote host
without accidentdly introducing a different Site name for whet isin fact the same site.

If —j isused to identify ajournd for aremote Ste, the journd fileisalocd file of the remote
system. For remote Stes only, the remote tracefile can be identified using the—t = or —I =
mode before the Site specification, then overridden with subsequent —t = or —I = modesto
specify other remotelogs. Thelast —t = or —I = Specification in the command line dso
namesthelocd tracefile.
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Remote sites must be accessible via the rexec or rlogin protocols (as used by the Unix rsh
and rlogin commands.) These protocols require a user name and sometimes a password,
taken from the environment variables USER and PASSWORD respectively. If the given
password is“*” then reconcile prompts interactively for a user name and password.

Given no password or an empty password, reconcile attempts to use the privileged “rexec”
protocol, for which you must be running as root on the locd machine. (Windows users are
aways running as root for this purpose.) This requires careful remote system configuration
setup.  See the remote system’ s manua pages for the rsh (rexec) and rlogin commands for
details, and contact your loca system administrator to verify that rexec is alowed by local
Security policies.
Caseis ggnificant for the purpose of naming files or directories under Unix, but is not significant
in comparing Site names. “/” may be used rather than “\” as a path separator, even under
Windows. Internaly, reconcile dways uses*“/” for path separators, trandating them to “\” just in
timeto perform locd file system operations.

Regardless of whether alocd of globa Ste nameis provided, Reconcile identifies Sites uniquely
using the remote Ste name syntax, inserting the host name, disk labdl, or mount point at the
beginning of the locd directory name as gppropriate. The god of this replacement isto get a
congstent unique name for the Site regardless of whether it is accessed directly, through a mount
point, or remotely. Thereforeit is very important that you label each disk (both fixed and
removable) with a unigue and meaningful name.

Multiple reconciliations (-also parameter on command line):

Severd digtinct reconciliations can be performed sequentialy in one command by separating
their parameters with the keyword “-also”. All options and modes are reset for each
reconciliation, just asif each one were done on a separate command line.

Obsolete modes and parameters:

The following option and parameter flags are accepted but may be removed sometime in the
future and should be avoided:

- debugname=nane. ext generate extratrace output for thisfile

-pn equivalentto —p=n (n i s a nunber)

-znol ocks do not lock open files

-zsbhin use an alternative (“sized binary”) representation for bulk file

transfer during remote reconciliations.
interactive problem repair after end of reconciliation run

-

-j nane or -jnane equivalent to—j =name

-1 name or -jnane equivalent to—| =name

-t name or -jnane equivalent to—t =name

-c directive or -cdirective equivalent to—c=di recti ve
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File Formats

Files used by reconcile

The following files may be used by reconcile.

<site>. jnl -journd of the contents of directory hierarchy <site>

<si te>. j nw- new the journa being written (exists temporarily only)

<si te>. j bk - previous copy of <gte>jnl

.reconci | er c - specid directives applying to sdlected subdirectories

<fil ename>#nnn[ . <ext >] - saved conflicting verson of file <filename>[.<ext>]

reconci | e. | og - default name for trace of actions performed, if not overridden by -I or -t
option. These files are created in the current working directory. The trace file contains
the various update and error messages generated during reconciliation. If the -t option
is used, it dso contains detailed information about why reconcile performed the actions.

Reconci | e. ol dl og —Ssaved previous copy of reconcilelog.

. trash/ —temporary holding subdirectory for files and subdirectories which have been deleted
or replaced in the last few days.

Journal file format

Journd files are standard text files that can be observed (and even changed, at your own risk)
with any text editor. Thefiles contain a header line, severd linesidentifying known stes, and
then oneline for each verson of eech file.

Header: Journal of <l abel >:/<root> (<systype>) - <program D>

Isthefirg line of ajournd. <l abel > isthedisk labd (under Windows) or host system name
(under Unix), /<r oot > isthefully qudified name of the root directory of the Site,

<syst ype> isthe system type (DOS or UNIX at present), and <pr ogr anl D> givesthe
name and verson of the Reconcile program that wrote the journal.

Verson: + <timestanp> <name><t> <|ink> ?mask dt=<di gest> <remar ks>
Identifies a particular verson of a particular file.

<timestamp> is the date and time the action occurred (“yyyy-mm-dd hh:mm:ssZ”, where Z
indicates Coordinated Universd Time)

<name> isthefiles name, followed directly by the type <t> (no intervening white space) The
name may be surrounded by quotation marksif it contains white space or potentialy ambiguous
characters.

<t> isacharacter indicating thefile s type:

(nothing) for an ordinary file
: for an ordinary file (used when the file name endswith : / @ or ?)
/ for asubdirectory
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@ for asymboalic link
?for unknown type and missing filesin the get/put protocol described later

<link>, present only for symbolic links, gives the symbolic link reference.

2mask is a bit-mask indicating which other sites do not know about this verson yet. The
individua mask bits are defined in the known site ($) lines.

di=<digest> gives a hash code, or digest, of the contents of the file, used to determineif files
areidentica even though they might have different dates. “dt” meansthefile lookslike a
text file, “db” isused for binary files.

<remarks> are arbitrary comments. Saved filesareindicated by the specia remark:
I'was <original name>
and deleted directories by the specia remark:
I del eted <ori gi nal nanme>
Deletion: - <timestanp> <name><t > ?nmask
Identifies a deleted file, no longer present at the site.
Missingversion: > <ti nmestanmp> <name><t > <l i nk> ?mask dt=<di gest>

Identifies afile for which another Site has a more recent version, but which could not be updated
locally due either to the —o mode or to some problem in the copy operation.

Missing deletion: < <ti mest anp> <name><t> ?mask

|dentifies afile for which another ste has a more recent ddetion, which can not be carried out
locally due to the —0 mode or some problem.

Known site; $ <ti nestanp> <sitenane> ?mask

I dentifies some other “known Site” associated with this site. The timestamp gives the date and
time of the most recent reconciliation for the known site, and the hexadecima mask defines the
mask hit used for thisStein verdon lines.

Directive: #verb <pattern>

Directives (described in detail below) may be included directly injournds. If they do appear
they are preserved, propagated between journals, and work the same way as they would if they
appeared in .reconcilerc. A drawback of placing directives directly into journasisthat thereis
no convenient way of removing them other than by manualy editing them out of al stes

journds at the same time.

Subdirectory: Journal of |abel:/<root>/ <subdirectory>

After dl the entries for a given directory have been listed, the journd file contains sub-journas
for each of the sub-directories listed. Each of these conssts of anew st of directives and
verson lines, preceded by a header line identifying the site and full name of the subdirectory

path:
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End of journal: End of journa
The entire journd file is ended by aline containing the literd string “End of journd”.
Directives and .reconcilerc files

Any directory or subdirectory may contain afile named “.reconcilerc’, containing directives

which modify processing of that directory and its subdirectories. Comment lines starting with an

aderisk are aso accepted. Directives gpply to matching files in the directory in which they
appear and dso dAl subdirectories of that directory.

Directives may aso be edited into ajourna file, in which case they gpply to the current directory

or subdirectory defined by the most recent header line. Top level directives can dso be
provided by the —d option.

Petterns, indicated by <pattern>, are templates for file names, matched according to the
following rules

Peth separators (“/” and “\") separate component levelsin hierarchica file names.

Aderisks ("*") are wild cards, matching an arbitrary sequences of zero or more characters
in asngle file name component, not including path separators. Thus, to match dl .mbx files
within amall subdirectory, use “mail/*.mbx”.

Petterns must maich the entire file name components at each hierarchicd leve, so to ignore
al files whose names contain the letters “foo” you would use *foo*.

If severd patterns match afile name, the degpest match in the hierarchy is used; within a
sngleleve thelast match isused. This dlows more specific patternsto override more
generd ones.

Patterns or parts of patterns may be enclosed in double quotes; a pair of double quote
characters within a quoted pattern represents one double quote character. Double quotes
are used to include white space and other unconventiond charactersin file names; they do
not override wild cards or other specia character meanings. Thereisno way to escape a
wild card or path separator.

A pattern may be followed by a space and the word “ondeve”, in which case it gpplies
only to the current directory, not to any subdirectories.

Reconcile accepts the following directives:

#ignor e <pattern>

causes maiching files to be ignored during reconciliation. Reconcile creates the following implicit
directives a the beginning:

#i gnore *.jnl

#i gnore *.j bk

#i gnore reconcile.log

#i gnore reconcil e. ol dl og
#i gnore .trash
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These can be overridden by #normal directives if needed. Note that the .reconcilerc fileitsdf is
not automatically ignored but is propagated normaly. If you specify alog file name other than
“reconcilelog” using the— or —t options, the corresponding .log and .oldlog files are ignored.

#alwaysnew <pattern>

tells reconcile dways to copy the newer verson of afile, without preserving the older version
even in the case of a detected conflict. Use with caution! You can lose conflicting updates
this way.

#deletedirs <pattern>

tells reconcile aways to propagate directory deletions, rather than renaming the deleted
directory and generating awarning message.

#binary <pattern>

disable automatic line-end trandation in files matching the paitern. The dternative directive
#notrandate is retained for compatibility with previous versons of the program but may be
dropped in the future.

#text <pattern>
forces autométic line-end trandation in files matching the pattern.
#normal <pattern>

overrides dl the above directives, restoring norma handling to files with matching names. Note
again that directives from subdirectories override directives from parent directoriesin afile
hierarchy; within a given directory the last matching directive overrides any previous ones, and
directives from the .reconcilerc file override directives stored directly in the journal. Thetop
level hasthe lowest priority and directives from the command line override the implicit #ignore
directives listed above.

#mapunc <pr efix>[$] <replacement>

maps the file names used to identify sStes mounted from file serversinto a sandard form. Thisis
primarily used to connect the “UNC” names used by Windows file with names used by the Unix
“rcp” command and by remote reconciliation. The <prefix> is the beginning of a UNC file
name, typicaly “//server/sharename’, and the <replacement> replacesiit in directory or journa
names used to identify Stes. The optiond $ at the end of the prefix matches a$ at the end of
the sharename rather than at the end of the server name. For example, / / herc/ smi t h$ is
mapped to her cul es: / homes/ smi t h in the example below. Note that forward dashes
should be used throughoui.

If no explicit #mapunc directives are given, reconcile automaticaly inserts the following default
mappings, which are gppropriate for the MERL file server configuration:

#mapunc // herc hercul es:/ hones
#mapunc //herc$ hercul es:/hones
#mapunc // herc/ hones hercul es:/ hones
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#mapunc // herc/projects hercul es:/projects
#mapunc // herc/col |l agen hercul es:/projects/coll agen

If #mapunc directives are used they must be appear before they are needed, i.e. before any use
of amounted share or explicit UNC file name. Practicaly spesking this means they must
appear at the beginning of the command line. UNC mappings are only needed in Windows,
and are not used at dl for loca disks, nor when the server name s given explicitly to indicate
remote reconciliation. Order isimportant; put the more generd mappings before the more
gpecific ones since the directive matching mechanism searches for a match from lagt to fird.

Remote commands and get/put protocol

If Reconcileis started with the —x option, it functions as a server under the control of a client
copy of Reconcile, communicating through the standard input/output streams established by the
rdvrexec protocol. There must be exactly one ste in the command line with the —x option, and
the remote commands al apply to this one Site.
Remote commands are formatted as text lines sent from the client to the server:

getj ournal

putj our nal

get <name><t> [was <ti nestanp>]

put <name><t> [was <ti nestanp>]

rename <name><t> [was <tinestanp>] <newnane>

nmove <name><t> [was <tinmestanp>] <newname>

del ete <name><t> [was <ti nestanp>]

fixtime <nanme> <tinestanp>
In dl the above, the syntax of <name>, <t>, and <timestamp> isthe same asin journd files.
The square brackets indicate optiona data. When provided, the current version of the named
filemugt exist and have the given timestamp. When <t> isthe character ?, the file being
replaced in a put command must not currently exist.
The confirmation for most commands is aline containing of:

ACK <ver b>
However, the getjournd and get commands respond postively with the contents of the journa

or the object being gotten, respectively, instead of an ACK. The negative response consists of
zero or more error messages followed by

NAK <ver b>
The putjourna command is followed immediately by the contents of the journa. It isdlowable
to mix other commands in with the putjourna stream. The put command isimmediatdy

followed by the contents of the object being put. In both get and put commands, the object is
described by a heeder line, which is one of:

TR99-14 21 September 1, 1999



Fil e <name><t> <tinmestanp> node=xxx ui d=n gi d=n <enc>

Dir <nane><t> <tinestanp> nmode=xxx ui d=n gi d=n

Li nk <name><t> <ti nmest anp> node=xxx ui d=n gi d=n <l i nknanme>
where <name> redundantly names the file, <t> givesitstype, <timestamp> isits timestamp
(most recently modified time), the mode, uid, and gid are Unix file protection bitsin octal, user

ID, and group ID (omitted if zero) respectively, and <enc> gives the encoding for the
subsequent file contents.  For subdirectories and links the header line is the entire response.

For files, the header is followed by the file, encoded as described by <enc>. At present the
preferred encoding is“base64”, and thefile is represented by the MIME base64 encoding of
binary data into printable data. Other encodings are possible in the future.

The end of an encoded fileis indicated by aline containing

End of file <name>
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