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Abstract

This document is a very detailed and technical paper abeudtienSync Framework,
which gives a brief introduction about what the powerful @8gnc Framework pro-
vides and could be used for. It also covers lots of internfairmation for (ongoing)
OpenSync developers. As well as for OpenSync Plugin and@ténd authors.

Enjoy & Don'’t forget to have fun!



Chapter 1

Introduction

OpenSync is intended to be an universal Synchronizatiomé&nark, not limited to a
platform or desktop nor to PIM!

1.1 History

MultiSync, started by Bo Lincoln, was intended to synchreniarious mobiles, PDAs
and PIM applications. MultiSync was a GTK application anovided support for dif-

ferent PIM applications and devices by providing plugingnfary focus of MultiSync

was to synchronize just PIM data (contacts, appointmewntgs). Unfortunately this
approach was fixed to a single Ul and only limited to PIM syclzation. Develop-

ment branch MultiSync 0.9x was intended fix those needs.

Early in 2005, Armin Bauer started refactoring the MultiSyproject and separated
the Ul code from MultiSync and the Plugin interface and Syoaolration logic. Re-
sult of his work is the most powerful and flexible Synchrotima Framework, known
today as OpenSync.

1.2 Big Picture

OpenSync is intended to provide a low-level synchronizefi®| for all kind of data.

1.3 Goals

The goals of the OpenSync project are:

e Reusabilty. OpenSync should be usable for all kind of symeization applica-
tions

e Speed. Synchronization should be efficent and fast as pedsilgive the user
the best experience.

Figure 1.1: OpenSync



¢ Flexibility. Nobody can predict what comes next to synctizenafter the G- &
iPhone. So OpenSync has to be designed and built as flexibdlenadular as
possible.

e Integrity. Data MUST never be lost or malformed, no matteatappens. Data
loss is just a no go!

e Portability. OpenSync should just run on as many platformpassible as pos-
sible.

e Fun. The experience of using and developing OpenSync MUSflitde You
should not work on OpenSync if you're unhappy :)

Not all of the mentioned goals are reached already, but Op@Bies to get close as
possible over time.

1.4 Who should read this document?

This Document is intended for everyone who is interested@pan Source Synchro-
nization solution. This is not a HowTo, Tutorial or Guide htmwuse OpenSync. It's a
detailed introducation in the OpenSync framework. No (higiogramming skills/ex-

perince are required for this document.

1.5 How should this document be read?

Some chapter are very detailed about internal technidi, sthfch is mainly intended
for developers or people who are interested in how OpenSgks.tThose chapters
could be safetly skipped if someone isn't interested in bing the internals of the
OpenSync Framework. Such section are marked with a little hi

1.6 Is this the most recent version of this paper?

Maybe not, OpenSync is in a very early stage of developmenht@s of stuff might
changed within the last weeks. On doubts you might compaue yersion with the
one from:

http://www.opensync.org/download/LATEST-WHITEPAPER

This paper was created on: December 30, 2008



Chapter 2

Synchronization

This chapter give a brief introduction of synchronizati@sies as well as how Open-
Sync works and handles real life synchronization issues.

Different synchronization techniques used nowadays, lwhave some of the follow-
ing tasks in common:

e Connect

Get changes

Conflict resolution

Multiply changes
e Commit changes
e Disconnect

Those tasks are in common for synchronization techniqatgpol, but differ in detail
to fit the needs for different circumstances to meet the féstemcy. Such circum-
stances could be:

e Number of synchronization parties. If the number of synaimation parties is
two, then multiplying of changes is just simple duplicatafrihe change.

¢ Unidirectional/Bidirectional synchronization. On unigigtional synchronization
no conflict resolution required for two parties.

e Resource. Depending of the type of data resource furthek vgorequired to
get changes. Is the resource able to tell which data charngeel the last syn-
chronization, by its own? Or is further help/facility recgd to detect which data
changed since the last sync. Example: file systems, dawlxiaeked data in a
single file, ...

e Type of data. Is the data in a consistent format and suppdnteall parties?
File synchronization. Is the data not consistent and costanique information
which doesn't allow to do a binary compare? Weak compare@rgarsion to a
common format for different parties required?



e Protocol. Does the protocol require to read only the lateahges or all at once?
Does the protocol support single commits or only all at ofe@dgh commit)?

e Transport. Are various transport layer involved? Doesduiee to connect and
disconnect in a specified way? Limited bandwidth? Examplae®oth, USB,

You see, there lots of different circumstances which malkasiie complicated to meet
all the needs of different ways to synchronize and synclzadign protocols.

This is also only the tip of the iceberg, since it describdy tme synchronization role
of the ">Server'<.

2.1 Synchronization Role

The term ">Server'< is quite confusing, especially in thenbination of a synchro-
nization protocol which uses a transport protocol basetiettClient"<- and ">Server<"-
Model. Most famous example is ">SyncML"<, which support axgothers the HTTP
and OBEX protocol as transport. You might know ">HTTP Setwdike the Apache
Webserver and ">HTTP Client"< like the Firefox Webbrowskr.SyncML you can
have for example (same for other transports supported bg\8iyj

e HTTP Server transport and act as Synchronization Server
e HTTP Client transport and act as Synchronization Server
e HTTP Server transport and act as Synchronization Client
e HTTP Client transport and act as Synchronization Client

OpenSync doesn’t care much about Transport Server/Cligtthis is up to the Plug-
ins. There is only a little detail which OpenSync have to edreut plugin when they're
acting as the transport Server role, which is about that bhgip has to be initialized
all the time so the client can connect. More about this in tligiR chapter.

Unfortunately OpenSync supports in version 0.40 only thecByonization role Server.
The passive role as Synchronization Client isn’t yet impatad, but is on the top of
the project agenda. The reason for this is that the currgpieimentation of synchro-
nization tasks/steps mentioned above are currently fixezl Synchronization Client
the order and number of this synchronization steps/taskddadiffer to the Server
role. More about this issue you can find in the Framework Girdptsection Synchro-
nization Role.

2.2 Slow Sync

Various Synchronization protocols are using so called 8wS8ync"< synchroniza-
tion technique. This consists of two types of synchroniradj the already mentioned
">Slow Sync"< and a regular Synchronization (sometimeleddbFast Sync<"). The
difference between the Slow and the regular (Fast) Syncaisttie regular one only
transfers changes since the last synchronization. Thissn@aa regular synchroniza-
tion not all entries have to be transfered, converted. Tlaken the synchronization
quite efficient and very fast. The so called ">Slow Sync"<ues}s intentionally all



entries, which makes the synchronization a bit slower. Aoldally the Synchroniza-
tion Framework has to interpret every single entry/charggaealy added, since the
Framework vanished in advance the entire mappings and haspare every single
reported entry from each party and find the fitting countdrpahis and the combi-
nation of transferring all entries makes the synchronimatiompared to the regular
(Fast) synchronization very slow. The ">Slow Sync"< is onbed in certain cases to
avoid data inconsistence and to keep all the data in syndo#Sync"< got emitted
in following circumstances:

e First/Initial Synchronization
e Party got reseted (same as first sync)
e Party got synchronized in meanwhile within another envinent

e After an aborted/failed synchronization

2.3 Object Types

The term ">Object Types"< is in OpenSync used to describéfhe/category of data.
Example for ">Object Types"< are Contacts, Events, Todadeslor plain Data (like

the content of a file) and others. (It's not limited to PIM Datarhose Object Types
get separated processed, to make it configurable which Objpe should get syn-

chronized. Example: Only synchronize contacts of the neglib events, todos nor
notes.

2.4 Formats

The ability to synchronize different Parties which use eliéint formats, makes the
OpenSync Framework to a very powerful Synchronization fenaark. In OpenSync
each Format is associated with one Object Type (see preclmyster). This Object
Type as common denominator for different formats makes ssjtde to determine a
conversion path between different formats. The conversidih consists of various for-
mat converters, which are provided by Format Plugins. Examfwo parties should
synchronize their contacts (the Object Type). Party A stt¢ine contacts as VCard 3.0
and Party B stores the contacts in some Binary Format. Tahsgnize the VCard 3.0
and the Random Binary Contact Format format plugins havedister those formats
and provide converters. The Plugins don’t have to provideeders for every known
Format, often a certain amount of converters to common ftsraaa common de-
nominator format is enough to create a conversion path legtWe&ard 3.0 to Binary
Contact Format.

2.5 Mappings

If an entry got changed on one Party, the logical same ensydbae updated on the
other parties while synchronization. Often different fruse different ids to identify
their entries. So it's required to map the logical same estwhich each others native
id. The combination of those different entries on differpatties are called ">Map-
pings'<. Those ">Mappings"< make it possible to determineoaflict if mapped
entries got changed on different parties the same time iffereint way.



2.6 Conflicts

So called ">Conflicts"< appear if at least two entries of thee mapping got changed
in a different way. No conflict appears if all entries of thepping changed the same
way. Such conflicts have to be handled by the Synchroniz&famework to avoid
data loss. There are several ways to solve such conflictsn®me provides sev-
eral different for a proper conflict resolution without giaig unintended loss of data.
Following conflict resolution are supported by the OpenSyraanework:

e Solve, means intentionally choosing one of the conflictingies to solve the
conflict. The chosen one will be multiplied to all parties amill overwrite
the other conflicting changes. This also allows to confignradvance who is
the ">Winning"< Party, who’s changes will always used asdbking change
(">master change"<) for the conflict.

¢ Duplicate, (intentionally) will duplicate all changed ess.

e Latest, using the latest changed entry of the conflictingiest This is only
an conflict resolution option if all changes provide withiretr formats enough
information to determine which got most recently changed.

¢ Ignoring, (temporarily) the conflict till the next synchiimation. Conflicting
entries will be read and compared again by the OpenSync krark®n the next
synchronization. To avoid inconsistence and data loskelentries/changes are
equal on the next synchronization the conflict is solved a& W&his conflict
resolution requires that the protocol of all parties is dblequest single entries,
without triggering a "Slow Sync".)

2.7 Capabilities
2.8 Filter

OpenSync provides initial code for filtering, but it's nottyesable within OpenSync
0.40. Looking forward to OpenSync 0.41!

10



Chapter 3

Framework Architecture

3.1 IPC

Part of the OpenSync framework is an Interprocess Commtioicaystem to com-

municate with the Plugins. To avoid confusion between tlfferdint process types of
Plugins, and to make the IPC independent of Plugins, thealgatms ">Client"< and

>"Client Proxy<" gotintroduced. The IPC is allows full degl(bidirectional) commu-

nication between Client and Proxy. Independent of the m®tge of the Client. The
frameworks allows to communicate between three differentgss types of Clients:

e Threaded via pipes (two pipes for full duplex/bidirectibipa. See pipe(7))
e Forked via pipes (two pipes for full duplex/bidirectionpti See pipe(7))
e External process via named pipes (FIFO)

This IPC also to send specific type of messages between thet @ld the Proxy. The
Proxy takes care about timeout handling, if a client doessponse in time. This is
only supported for messages which have a callback funcsigaed. Such callbacks
(command handler) get executed as soon if the message kethlg Elient is retrieved.
On a timeout or error the callback function got called with tustom error or timeout
message.

3.1.1 Client

Clients handle all requests from the Proxy. Each request free proxy gets replied.
Threaded and Forked clients get started by the Proxy. Mastman use of the Client is
to call Plugin specific functions, requested with messagd by the Proxy. The client
replies the result of the function calls with replying to tmessaged which requested
the event.

3.1.2 Proxy

The Proxy handles all request to and from the Client. For €lieimt there is one Proxy.
The proxy got mainly used by the OpenSync framework engimestnmunicate with
the Plugin processes.

11



3.1.3 Messaging Queues

The communication between Client and Proxy is based on mesgseues. There are
two types of such Queues: Sender- and Receiver-Queue. TéeeQubject supports
(anonymous) pipes as well as named pipes (FIFO).

Note: When using Queues along forked processes the read dedends have to
be disconnected/closed for proper communication. Sedfipe

There is a specified set of Message Commands for simple coroatiom between
Client and Proxy. For synchronized communication betwekan€and Proxy the
Client simply replies the Message Command from the Proxgm@lient executed the
requested command. If Client failed while executing the e@nd, it has to reply with
an error reply. Synchronize communication requires thatcller assign a message
handler to the Message object, which got called when the agesgot replied. This
message handler should check carefully the received teplessage type, and handle
provide proper error handling.

For synchronized communication it's recommended to senssage with a timeout
via the message queue. To avoid deadlocks when the couritéaimto reply. No
timeout handling is needed for asynchronized communicatithout command han-
dler, since no reply is expected.

Additional content of the message have to be marshaledidéalad, to make the
content usable even it's running in a different addressepdémugh rule of thumb:
everything which includes a pointers/memory addresses)

3.2 Engines

So called engines are the core of the entire framework antlaldhe entire sequence
of every single step which is done during a synchronizatithen the engine got ini-
tialized it checks if a previous synchronization was uncléailed) and a slow sync is
required. If the previous synchronization was unclean ¢rcoald be only determined
by engine itself if an group environment is used. Beside tioejg environment it also
initializes the plugin, format. The engine isn't restritt® get called with a group en-
vironment, the group environment is only of optional use.

If the group environment is used, the engine locks the grobpnathe engine gets
initialized. If the group detects an unassigned lock tharenwill request while syn-
chronization a slow sync.

To determine a previous unclean synchronization withowbagenvironment, it's up
to OpenSync framework using program to provide facilit@estbore such information.
If so, the engine MUST be set to trigger a slow sync, after itigitialized. When the
engine got finalized or synchronized successful the slow epgine status got reseted.

With the engine initialization also the members of the grgapinitialized. The mem-

ber initialization creates for corresponding member piugiClient Proxy which got
initialized and spawns the plugin. For more details cheekIB®C section about the

12



Proxy.

After all members got initialized, the >"Object Enginesdt feach enabled Object
Type got initialized. If no Object Type is enabled or discedethe engine initializa-
tion aborts with an error. The engine needs at least one Obype to synchronize.
Often this error appears if not all or none members got disem. See discover section
of "Merging capabilities" for more details.

3.2.1 Object Engine

For each Object Type, which have to be synchronized, onecDBjggine gets started
by the (main) engine. If the engine detected that previougtmpnization was un-
clean, each Object Engine get the slow sync flag set to ped@iow sync on the next
sync. If the Object Engine got finalized or synchronized ¢ggsful or unsuccessful)
the slow sync flag get reseted. If the synchronization faifeximost likely that the
(main) engine will set the slow sync flag again on the next Bymtization.

The Object Engines allows to perform actions only for a éer@bject Type. For
example to request a slow sync only for specific Object Ergytids means also for
specific Object Types).

The initialization of an Object Engine creates for each i@lieroxy (read Members’
Plugin) a Sink Engine, which maps each Client Proxy with aje@bType. (More
about the Sink Engine in the next section.)

If a slow sync got set for the Object Engine, then all >"Magysin" with the Object
Type of the Object Engine got deleted from the >"Mapping &&bl This is done to
avoid loss of the data inconsistence while performing a sigmc.

If no slow sync got set for this Object Engine the >"Mappindléx" got loaded and
creates for each Mapping a >"Mapping Engine<".

3.2.2 Mapping Engine

3.2.3 Mapping Entry Engine

3.2.4 Sink Engine

The Sink Engine currently doesn’t consists of any logic. ©hiy relation to Engines
of the Sink Engine object is, it maps all the already mentiberegines together.

The Sink Engine maps the Client Proxy and Object Engine tegetWith this com-
bination the Sink Engine is able to handle Object Type spetka. ObjTypeSink)
tasks. Additionally it contains of a list of Mapping Enginasich handle Object Type
and Client related Mappings only.

13



3.3 Merging Different Capabilities

3.3.1 Capabilities
3.3.2 Archive
3.3.3 Merger & Demerger

3.4 Helpers

3.4.1 Anchor Table
3.4.2 Hash Table
3.4.3 Time Helper

3.5 Filter
3.5.1 Custom Fiter

14



Chapter 4

Synchronization Plugins

Synchronization Plugins are modules which provides actesscertain device, ap-
plication or protocol. All of those plugins provide indepkamt of the synchronized
content/format or connection type, the same functions:

e initialize. This function parse the plugin configuratiordanitializes the plugin.
If the plugin acts as server, it also initializes this one &istn for incoming
connections.

e finalize. This function releases all gained memory by th@ipland stops the
listening server if present.

e discover. This function is intended to get called initiaity gain information
about the target application, device or system. In detaiétects all supported
formats and individual capabilities of this format, if pdss. And basic infor-
mation about the target application/device like versi@mdor, product, etc. ...

Those function are called "Generic Functions" and MUST baémented by plu-
gin.

4.1 Plugin module functions

The plugin module functions are called once synchronoubivihe module is loaded.

4.1.1 get_sync_info

This is the entry point for the plugin. Once the plugin is leddet _sync_i nfo is
called to determine the connectors provided by the plugirsingyle plugin may pro-
vide module may provide several connectors. For examplsytheml| plugin provides
syncml-obex, syncml-http-client and syncml-http-seca@nnectors.

In this function a plugin must create an OSyncPlugin for eafcthe connectors
it provides. The initialize, discover and finalize functiofor each provided conector
must be set using the coresspondisgnc_pl ugi n_set function. Each OSyncPlugin
is added to the passed plugin environmentusiac_pl ugi n_env_r egi st er _pl ugi n.

Return TRUE on success. If an error occurs set OSyncErroretnch FALSE.

15



1: OSyncEngine H N OSyncOb’Engine‘ ‘ N OSyncPIugin‘ ‘ N : OSyncObiTypeSink

: osync_plugin_initialize()

“:osync_objtype_sink_connect) m

: osync_context_report_success()

: osync_objtype_sink_get_changes()

1: osync_context_réport_change()

2: osync_context_r%port_change()

N: osyncfcontextirl‘eportichange()

: osync_context_report_success()

1: osync_objtype_sink_commit_change()

: osync_context_report_success()

2: osync_objtype_sink_commit_change()

N: osync_objtype_sink_commit_change()

: osync_context_report_success()

osync_objtype_sink_committed_all()

: osync_context_report_success()

osync_objtype_sink_sync_done()

: osync_context_report_success()

osync_objtype_sink_disconnect()

osync_context_report_success()

|
1
\
I
\
|
\
l
\
\
|
\
\
\
|
T
\
[
i
: osync_context_report_success() ‘
\
,
[
|
\
\
I
T
|
\
\
i
|
\
\
\
|
\

: osync_plugin_ﬁnalize()

Figure 4.1: Plugin Synchronization Sequence
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4.2 Plugin specific functions

These functions are called for a particular plugin that veasgstered irget _sync_i nf o.

4.2.1 Initialize

The next call to the plugin will be to initialize a particuleonnector that was registered
in get_sync_info. At this point the engine will have read gihegin config which can
be accessed usimgync_pl ugi n_i nfo_get _config

During this function the plugin should set itself up and stgji functions for each
objtype.

The passed OSyncPlugininfo contains a list of OSyncObj$yme Each of these
represents an objtype (e.g. contact, event) that the ergiregpable of syncing. For
each of these the plugin must:

Register Sink functions usinggync_obj t ype_si nk_set _functi ons

If a MainSink is needed (e.g. to connect to an interface thahared between sev-
eral objtype sinks) it can be created and registered ussygic_obj t ype_mai n_si nk_new
osync_pl ugi n_i nfo_set _mai n_si nk

The function should return it's data cast to (void *) on susceOn failure return
NULL and set OSyncError to a user friendly explaination & thilure cause.

4.2.2 Discover

In this function the plugin reports which objtype sinks avaikable, sets version infor-
mation and if requiring dynamically generated capabsitieports them here. Initialize
will already have been called.
If an objtype can be syncronized then it should be set aVailaingosync_obj t ype_si nk_set _avai | abl e.
Again the OSyncPlugininfo contains a list of objtypes kndaithe engine.
There are two ways to describe the capabilities of a plugiyndnic and Static.
Not defining any capabilties WILL lead to data loss unlessrymugin supports all
possible attributes.

Static Capabilties

Static capabilities are described in xml files shipped wighugin. A descriptions.xml

file links OSyncVersion properties to a particular capadslixml file. If no capabilities

are set by the plugin in discover the engine will use the wergifo to find the best

matching capbilities. If several capabilities files mathbrt the one with the ?high-
est/lowest? capability is used.

Use the osync_verion_set functions as required.

OSyncVersi on *version = osync_version_new(error);
osync_version_set _pl ugi n(version, "pluginnane");
osync_version_set _nodel version(version, "version");
osync_version_set firmareversion(version, "firmareversion");
osync_version_set _softwareversion(version, "softwareversion");
osync_versi on_set _hardwar ever si on(versi on, "hardwareversion");
osync_plugin_info_set _version(info, version);

17



Dynamic capabilities generation

If the capabilities of a peer can only be known by queryingritan not be set using
the static capabilities method. The plugin must generaedpabilities.

Create new capabilities usingsync_capabi liti es_new and osync_capability_new
Add the capabilities to the plugininfo usingsync_pl ugi n_i nfo_set capabilities

4.2.3 Finalize

Clean up and free any allocated memory

4.3 Sink Functions

All "Sink Functions" are called asynchronously, and mugtyravith OSyncContext
functions. It's very important that the ">Sink Functiong'&ply to the request by the
OpenSync Framework with the OSyncContext functions. Evesroor condition the
Sink Function have to reply with a special OSyncContextrefuaction. Otherwise
the OpenSync Framework will wait until the timeout for thim€tion call is reached
before failing the function.

The Main Sink, which has no object type doesn’t have any redusink Functions.
For Object Type Sinks the implementation of some Sink Fonstrequired:

Function Implementation

Connect Optional

Connect Done Optional

Get Changes Required

Commit / Batch Commit Required (only Comnoit Batch Commit)
Committed All Optional (only available in combination wi€@ommit)
Synchronization Done Optional

Disconnect Optional

The sink for which the sink function has been called may badausingosync_pl ugi n_i nf o_get _si nk

4.3.1 Connect

The Connect function is available for all Object Type Sinkd aould be used to estab-
lish Object Type specific connection. If the connectionlggghment is an Object Type
neutral task (e.g. Bluetooth, USB, ...) and needs to be dohleamce, only the Main
Sink should be given a connect function. This avoids proBlarth shared access to
an interface, since a connect function would otherwise Hledtcéor each Object Type
for the same interface.

It is usual at this stage to compare the stored anchor witfittia the peer using
osync_anchor _conpare. If the anchor has changed then the need for a slow sync
should be set usingsync_obj t ype_si nk_set sl owsync

This function MUST only establish a connection to the dewiceesource. After
the connection has been successfully established suat#ssfplugin MUST reply
with osync_cont ext _reply_success(). On error the plugin replies with a human-
readable (aka. userfriendly) error message ussiygc_context _reply_error().

18



4.3.2 Connect Done

Called after all peers have connected. At this point the slgnc status of all peers
is known. If your plugin must connect differently dependmgthe group slow sync
status then you may perform that connection here.

4.3.3 Get Changes

The Get Changes function gets called by the OpenSync Frarkeéavcequest changes
since last synchronization or all entries of the Object Tgpecific resource. The later
case MUST be performed when a Slow Sync got requested by teaSypc Syn-
chronization framework. The Slow Sync status of this Sink $Ube checked with
osync_obj type_sink_get sl owsync(). On a Slow Sync the Changetype (for all
changes) i9SYNC_CHANGE_TYPE_ADDED. On a regular (fast sync) synchronization it's
up to the Get Changes function to determine the ChangetyryEhange has to be
reported withosync_cont ext _report_change(). On error the Sink Function must
reply with osync_context _report_error() and stop/leave this function ASAP. If
the protocol, application or device isn’t able to reportrfpad entries since last sync,
the OpenSync Helper Hashtable should be used to deterngn€ttangetype of the
entry.

4.3.4 Commit

This function get called with a single OSyncChange objetictvMUST be commit-

ted to the application or device. If the commit failed theteott MUST be replied with

osync_context _report _error(). Onsuccessthe contextgetreplied vaisiync_cont ext _success().
If Hashtable is already involved in the Get Changes funstitimen the Commit func-

tion should update the Hashtable for the entries which getnaitted.

4.3.5 Batch Commit

The batch commit function is intended for protocols, dedicapplication which only
allow batch committing (sending all changes at once). Thigfion gets called with
an array of changes to be committed.

4.3.6 Committed All

This function is called after all entries have committeceref error appeared while
committing. This function is not called if a Batch Commit fition is registered for
this Sink.

4.3.7 Synchronization Done
This function is called only after a successful synchroinira When using a Hashtable
osync_hasht abl e_save() should be called to store the Hashtable to disk.

4.3.8 Disconnect

This function MUST only handle the disconnect of the sinkn@do further cleanup
here, the finalize function is intended for releasing menang cleanup. The discon-
nect function ???might be called even if the connect fundaded.
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4.4 Properties

Each Synchronization Plugin has properties which get gdbimtheget _sync_i nf o()
function. The properties are:

e Name, short name of the plugin should be less then 15 chasactis name
isn't visible to the user, at least not for rich OpenSync Feods.

e Longname, is the name of the plugin which is visible to the irsech OpenSync
frontends. Should not be longer then 50 characters.

e Description, about the Plugin visible to the end user in Ggygrt Frontends, and
should additionally help to choose the right plugin.

e Configuration Type, defines if the plugins needs any configamar if the con-
figuration is optional or simply not needed.

e Process Type, defines how the plugin get started: threaddad or by an ex-
ternal process.

e Timeouts, for initialization, finalization and timeout che configured for the
plugin needs.

4.41 Name

The name of the plugin get defined like all plugin propertiegét sync_i nfo()
function with callingosync_pl ugi n_set _nane(). This name got used mostly for in-
ternal configuration and isn’t visible to the user (at leadtfar rich OpenSync Frontend
user). The name should be less then 15 characters and shauldord (no spaces).
Example: ">palm-sync"<

4.4.2 Longname

The Longname of the plugin is the only name visible for regulser to choose the
correct plugin from a list of available plugins. Use the dgston field to describe the
plugin in more detail. Don’t include the term ">Plugin"> ing Longname. Example:
">Palm Device"<

4.4.3 Description

The description should additionaltly help the user to cleabg correct plugin if there
are several plugins with similar names. Bad example: ">iRltig sync your pda.
Version 0.23. http://foo.edu/hacking/opensync"<. Thenté>Plugin"< might confuse
regular user, avoid it. If your plugin supports severalatiént devices don't list all
known to work models, this might confuses people as well.idgdon't list models!
If your plugin is based on a synchronization implementatiention the name of pro-
tocol. No version numbers, no URLs and most user won't caoeiaihe authors name
or E-Mail address.
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4.4.4 Plugin Timeouts

The default plugin timeout should basically fit the need fbphigins. If your plugin
is known to be very slow you can change the timeout for thigjiplwvith following
functions:

e osync_plugin_set _initliaze tineout()
e osync_plugin_set finalize_ timeout()
e osync_plugi n_set discover timeout ()

The timeout unit is in seconds. It's possible to overwritetom plugin timeout with
setting individual timeouts in the member configuratiom@yember.conf).

4.4.5 Configuration Types

If the plugin doesn’t need any configuration by the user thigiplshould the configura-

tion type toOSYNC_PLUG N_NO_CONFI GURATI ON with theosync_pl ugi n_set _confi g_type()
function. If the plugin don’t need by default a configurathort could be is additionally
configurable the configuration type should be s€ANC PLUG N_OPTI ONAL_ CONFI GURATI ON.
If the plugin can't perform without any configuration the &/ghould be set to

OSYNC_PLUG N_NEEDS_CONFI GURATI ON (set by default).

4.4.6 Process Types

The Process Type declares how a plugin get started. By déffi@yplugin get started by
the OpenSync Framework within a threa@SYNC_START_TYPE_THREAD). If the Plu-
gin is known to conflict with the process mainloop of the OpamSFramework, it's
possible to run the plugin in a separated process by forkinthie forking is done by
the OpenSync Framework when the start type got S88YNC START_TYPE PROCESS.

If the plugin has to access a not public interface to get actethe data resources of
an application it's possible to integrate the plugin witthiis application. So the plugin
is running all the time this application is running and camoaunicate with the Open-
Sync Framework when the Process Type got se@SNC_START_TYPE_EXTERNAL.
The Process Type can be changed withasync_pl ugi n_set _start_type() func-
tion.

4.5 Configuration

21



Chapter 5

Format Plugins

5.1 Converter

5.2 Detectors
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Chapter 6

Environments

6.1 Plugin Environment
6.2 Format Environment

6.3 Group Environment
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Chapter 7

Credits
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Appendix A

Examples

A.1 Plugin
A.2 Format Plugin

A.3 User Interface
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Appendix B

GNU Free Documentation License

Version 1.2, November 2002
Copyright© 2000,2001,2002 Free Software Foundation, Inc.

51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA

Everyone is permitted to copy and distribute verbatim cepighis license document,
but changing it is not allowed.

Preamble

The purpose of this License is to make a manual, textbookthardunctional and
useful document “free” in the sense of freedom: to assureyene the effective free-
dom to copy and redistribute it, with or without modifying &ther commercially or
noncommercially. Secondarily, this License preservesHerauthor and publisher a
way to get credit for their work, while not being consideredponsible for modifica-
tions made by others.

This License is a kind of “copyleft”, which means that detiva works of the
document must themselves be free in the same sense. It coemiethe GNU General
Public License, which is a copyleft license designed foe Beftware.

We have designed this License in order to use it for manualérée software,
because free software needs free documentation: a freeapnaghould come with
manuals providing the same freedoms that the software ddwgisthis License is not
limited to software manuals; it can be used for any textualkweegardless of sub-
ject matter or whether it is published as a printed book. Véemamend this License
principally for works whose purpose is instruction or refece.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any madihat contains a
notice placed by the copyright holder saying it can be digted under the terms of this
License. Such a notice grants a world-wide, royalty-freerise, unlimited in duration,
to use that work under the conditions stated herein. Dactiment’, below, refers to
any such manual or work. Any member of the public is a licenaed is addressed
as ‘you”. You accept the license if you copy, modify or distribute tivork in a way
requiring permission under copyright law.
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A “Modified Version” of the Document means any work containing the Document
or a portion of it, either copied verbatim, or with modifiaats and/or translated into
another language.

A “Secondary Sectiohis a named appendix or a front-matter section of the Doc-
ument that deals exclusively with the relationship of thélghers or authors of the
Document to the Document’s overall subject (or to relatettens) and contains noth-
ing that could fall directly within that overall subject. l{lis, if the Documentis in part a
textbook of mathematics, a Secondary Section may not exptai mathematics.) The
relationship could be a matter of historical connectiorhwiite subject or with related
matters, or of legal, commercial, philosophical, ethicapolitical position regarding
them.

The “Invariant Sections’ are certain Secondary Sections whose titles are desig-
nated, as being those of Invariant Sections, in the noteestys that the Document is
released under this License. If a section does not fit theeablefinition of Secondary
then it is not allowed to be designated as Invariant. The D@nt may contain zero
Invariant Sections. If the Document does not identify angahiant Sections then there
are none.

The “Cover Texts’ are certain short passages of text that are listed, as f&oner
Texts or Back-Cover Texts, in the notice that says that theuldeent is released under
this License. A Front-Cover Text may be at most 5 words, andekBCover Text may
be at most 25 words.

A “Transparent” copy of the Document means a machine-readable copy, repre-
sented in a format whose specification is available to theggpublic, that is suitable
for revising the document straightforwardly with geneetteditors or (for images
composed of pixels) generic paint programs or (for drawjisgsne widely available
drawing editor, and that is suitable for input to text forteed or for automatic trans-
lation to a variety of formats suitable for input to text faatters. A copy made in an
otherwise Transparent file format whose markup, or abseho®rkup, has been ar-
ranged to thwart or discourage subsequent modification d&ems is not Transparent.
An image format is not Transparent if used for any substbatiunt of text. A copy
that is not “Transparent” is calleddpaque’.

Examples of suitable formats for Transparent copies ireclidin ASCII without
markup, Texinfo input format, LaTeX input format, SGML or XMising a publicly
available DTD, and standard-conforming simple HTML, Pcsi8 or PDF designed
for human modification. Examples of transparent image fesrireclude PNG, XCF
and JPG. Opaque formats include proprietary formats thabeaead and edited only
by proprietary word processors, SGML or XML for which the D&Bd/or processing
tools are not generally available, and the machine-gesett ML, PostScript or PDF
produced by some word processors for output purposes only.

The “Title Pag€e’ means, for a printed book, the title page itself, plus sudlofving
pages as are needed to hold, legibly, the material this kEesquires to appear in the
title page. For works in formats which do not have any titlggas such, “Title Page”
means the text near the most prominent appearance of thésviitlk preceding the
beginning of the body of the text.

A section ‘Entitled XYZ ” means a hamed subunit of the Document whose title
either is precisely XYZ or contains XYZ in parentheses failog text that translates
XYZ in another language. (Here XYZ stands for a specific seatiame mentioned be-
low, such as Acknowledgements, “ Dedications’, “ Endorsements, or “History”.)

To “Preserve the Title' of such a section when you modify the Document means that
it remains a section “Entitled XYZ" according to this defiait.
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The Document may include Warranty Disclaimers next to thécaavhich states
that this License applies to the Document. These Warrardgl&8imers are considered
to be included by reference in this License, but only as @gdisclaiming warranties:
any other implication that these Warranty Disclaimers mayehis void and has no
effect on the meaning of this License.

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, eitieenmercially
or noncommercially, provided that this License, the caglyrinotices, and the license
notice saying this License applies to the Document are depred in all copies, and
that you add no other conditions whatsoever to those of tlisrise. You may not
use technical measures to obstruct or control the readirfgrdrer copying of the
copies you make or distribute. However, you may accept cosgt®n in exchange
for copies. If you distribute a large enough number of cop@msmust also follow the
conditions in section 3.

You may also lend copies, under the same conditions statmeabnd you may
publicly display copies.

3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that comimbave printed cov-
ers) of the Document, numbering more than 100, and the DogtsriEzense notice
requires Cover Texts, you must enclose the copies in cowatscarry, clearly and
legibly, all these Cover Texts: Front-Cover Texts on thenfrcover, and Back-Cover
Texts on the back cover. Both covers must also clearly ariillemlentify you as the
publisher of these copies. The front cover must presentuthétfe with all words of
the title equally prominent and visible. You may add otheterial on the covers in
addition. Copying with changes limited to the covers, ag/las they preserve the title
of the Document and satisfy these conditions, can be trestacrbatim copying in
other respects.

If the required texts for either cover are too voluminous taeijibly, you should
put the first ones listed (as many as fit reasonably) on thakatwer, and continue the
rest onto adjacent pages.

If you publish or distribute Opaque copies of the Documemhbering more than
100, you must either include a machine-readable Transpaogy along with each
Opague copy, or state in or with each Opaque copy a compateserk location from
which the general network-using public has access to dadnlsing public-standard
network protocols a complete Transparent copy of the Dociipfeee of added ma-
terial. If you use the latter option, you must take reasonphlident steps, when you
begin distribution of Opaque copies in quantity, to enshed this Transparent copy
will remain thus accessible at the stated location untieast one year after the last
time you distribute an Opaque copy (directly or through yagents or retailers) of
that edition to the public.

It is requested, but not required, that you contact the aattiothe Document well
before redistributing any large number of copies, to giwnta chance to provide you
with an updated version of the Document.

4. MODIFICATIONS
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You may copy and distribute a Modified Version of the Documerder the condi-
tions of sections 2 and 3 above, provided that you releaskidtified Version under
precisely this License, with the Modified Version filling thede of the Document, thus
licensing distribution and modification of the Modified Mensto whoever possesses a
copy of it. In addition, you must do these things in the Modififersion:

A. Use in the Title Page (and on the covers, if any) a titleiistfrom that of the
Document, and from those of previous versions (which shaitidere were any,
be listed in the History section of the Document). You maythgesame title as
a previous version if the original publisher of that versgives permission.

B. List on the Title Page, as authors, one or more personstitiesmesponsible for
authorship of the modifications in the Modified Version, tibge with at least
five of the principal authors of the Document (all of its piijred authors, if it has
fewer than five), unless they release you from this requirgme

C. State on the Title page the name of the publisher of the fiéatiVersion, as the
publisher.

D. Preserve all the copyright notices of the Document.

E. Add an appropriate copyright notice for your modificai@uljacent to the other
copyright notices.

F. Include, immediately after the copyright notices, ardige notice giving the pub-
lic permission to use the Modified Version under the termésfiticense, in the
form shown in the Addendum below.

G. Preserve in that license notice the full lists of Invari8ections and required
Cover Texts given in the Document’s license notice.

H. Include an unaltered copy of this License.

I. Preserve the section Entitled “History”, Preserve itdeTiand add to it an item
stating at least the title, year, new authors, and publishére Modified Version
as given on the Title Page. If there is no section Entitledstétiy” in the Doc-
ument, create one stating the title, year, authors, andghdvlof the Document
as given on its Title Page, then add an item describing theifi@ddversion as
stated in the previous sentence.

J. Preserve the network location, if any, given in the Docotrfer public access to
a Transparent copy of the Document, and likewise the netlemdtions given
in the Document for previous versions it was based on. Thesgeha placed in
the “History” section. You may omit a network location for @k that was pub-
lished at least four years before the Document itself, drefdriginal publisher
of the version it refers to gives permission.

K. For any section Entitled “Acknowledgements” or “Dedicais”, Preserve the
Title of the section, and preserve in the section all the teulee and tone of each
of the contributor acknowledgements and/or dedicatiomsrgiherein.

L. Preserve all the Invariant Sections of the Document,tenad in their text and
in their titles. Section numbers or the equivalent are nositered part of the
section titles.
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M. Delete any section Entitled “Endorsements”. Such a sactiay not be included
in the Modified Version.

N. Do not retitle any existing section to be Entitled “Endarsents” or to conflict
in title with any Invariant Section.

O. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sectionsippendices that qual-
ify as Secondary Sections and contain no material copied fr@ Document, you may
at your option designate some or all of these sections agamtaTo do this, add their
titles to the list of Invariant Sections in the Modified Versis license notice. These
tittes must be distinct from any other section titles.

You may add a section Entitled “Endorsements”, provideaittains nothing but
endorsements of your Modified Version by various partiesefample, statements of
peer review or that the text has been approved by an orgamizz the authoritative
definition of a standard.

You may add a passage of up to five words as a Front-Cover Trexta gpassage
of up to 25 words as a Back-Cover Text, to the end of the list@fe€ Texts in the
Modified Version. Only one passage of Front-Cover Text arelaBack-Cover Text
may be added by (or through arrangements made by) any oy éftihe Document
already includes a cover text for the same cover, previadded by you or by arrange-
ment made by the same entity you are acting on behalf of, younotiadd another;
but you may replace the old one, on explicit permission frbm girevious publisher
that added the old one.

The author(s) and publisher(s) of the Document do not byltluiense give per-
mission to use their names for publicity for or to assert gplimendorsement of any
Modified Version.

5. COMBINING DOCUMENTS

You may combine the Document with other documents releaseerihis License,
under the terms defined in section 4 above for modified vessiprovided that you
include in the combination all of the Invariant Sectionslbbéthe original documents,
unmodified, and list them all as Invariant Sections of younbmed work in its license
notice, and that you preserve all their Warranty Disclasner

The combined work need only contain one copy of this Liceasd,multiple iden-
tical Invariant Sections may be replaced with a single cdpshere are multiple In-
variant Sections with the same name but different contemake the title of each such
section unique by adding at the end of it, in parenthesesydhee of the original au-
thor or publisher of that section if known, or else a uniquenber. Make the same
adjustment to the section titles in the list of Invariantt®ets in the license notice of
the combined work.

In the combination, you must combine any sections Entitldidtory” in the vari-
ous original documents, forming one section Entitled “biigt; likewise combine any
sections Entitled “Acknowledgements”, and any sectionttled “Dedications”. You
must delete all sections Entitled “Endorsements”.

6. COLLECTIONS OF DOCUMENTS
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You may make a collection consisting of the Document andradoeuments re-
leased under this License, and replace the individual sagfi¢his License in the var-
ious documents with a single copy that is included in thesmibn, provided that you
follow the rules of this License for verbatim copying of eaifithe documents in all
other respects.

You may extract a single document from such a collection distribute it individ-
ually under this License, provided you insert a copy of thisehse into the extracted
document, and follow this License in all other respects mdigg verbatim copying of
that document.

7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with otheparate and inde-
pendent documents or works, in or on a volume of a storagestritalition medium,
is called an “aggregate” if the copyright resulting from tt@mpilation is not used
to limit the legal rights of the compilation’s users beyondawthe individual works
permit. When the Document is included in an aggregate, tiwisrise does not apply
to the other works in the aggregate which are not themselesgative works of the
Document.

If the Cover Text requirement of section 3 is applicable &sthcopies of the Docu-
ment, then if the Document is less than one half of the engiggeyate, the Document’s
Cover Texts may be placed on covers that bracket the Docuwitiin the aggregate,
or the electronic equivalent of covers if the Document isl@cgonic form. Otherwise
they must appear on printed covers that bracket the wholeggte.

8. TRANSLATION

Translation is considered a kind of modification, so you miajridbute translations
of the Document under the terms of section 4. Replacing lamaections with trans-
lations requires special permission from their copyrighitlers, but you may include
translations of some or all Invariant Sections in additmthe original versions of these
Invariant Sections. You may include a translation of thisdrise, and all the license
notices in the Document, and any Warranty Disclaimers,igemithat you also include
the original English version of this License and the origivexrsions of those notices
and disclaimers. In case of a disagreement between thdatiansand the original
version of this License or a notice or disclaimer, the o@girersion will prevail.

If a section in the Document is Entitled “Acknowledgement®edications”, or
“History”, the requirement (section 4) to Preserve itsdlisection 1) will typically
require changing the actual title.

9. TERMINATION

You may not copy, modify, sublicense, or distribute the Dueat except as ex-
pressly provided for under this License. Any other atteratpy, modify, sublicense
or distribute the Document is void, and will automaticalyrhinate your rights under
this License. However, parties who have received copiaigbts, from you under this
License will not have their licenses terminated so long ah arties remain in full
compliance.

10. FUTURE REVISIONS OF THIS LICENSE
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The Free Software Foundation may publish new, revisedmessif the GNU Free
Documentation License from time to time. Such new versiottio& similar in spirit
to the present version, but may differ in detail to address peblems or concerns.
See http://www.gnu.org/copyleft/.

Each version of the License is given a distinguishing versiomber. If the Docu-
ment specifies that a particular numbered version of thisrise “or any later version”
applies to it, you have the option of following the terms andditions either of that
specified version or of any later version that has been phadignot as a draft) by
the Free Software Foundation. If the Document does not §padiersion number of
this License, you may choose any version ever publishedasat draft) by the Free
Software Foundation.
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