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1. Overview

The Telex middleware is managed under the GForge collaborative development environment. The Telex
project is publicly available at http://telex2.gforge.inria.fr. Releases of Telex can be found under the “Files”
tab of the project (http://gforge.inria.fr/frs/?group_id=750). Each contains the Telex library itself (jar file), the
corresponding source code tree and the related documentation (papers, API javadoc, etc.). Three trackers
allow users to report bugs, submit features requests and ask for support of the development team.

2. Functionality

The current release of Telex is V0.5. It implements the functionality presented in deliverable
3.1 “Requirement analysis, design and implementation plan of Grid4All data storage and sharing facility” and
described in detail in deliverable 3.4 “Design and initial prototype of the Semantic Store”.

This release was used to develop and test the Shared Calendar and the Collaborative File Sharing
applications of WP4,as well as a collaborative ontology editor at the university of the Aegean. As described
in previous deliverables, this release of Telex can operate stand-alone or interface with VOFS for enhanced
user experience.

3. Installation

Telex is a library: it must be deployed and installed as part of the deployment and installation process of the
applications that use it. Telex operation can be configured through parameters stored in the
“.telex.properties” configuration file, under the user's home directory. If this file does exist, Telex assumes
default values for the parameters, which are suitable for production. The complete list of configuration
parameters is documented in each release of Telex in the sample telex.properties file.

4. Telex API

The following pages present the javadoc of the API V0.5 generated from the source code.
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Package

fr.inria.gforge.telex

Provides classes and interfaces of objects instanciated by Telex.
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fr.inria.gforge.tel ex.ClosedDocumentException

fr.inria.gforge.telex
Class ClosedDocumentException

j ava. |l ang. Obj ect
+-java. |l ang. Thr owabl e
+-java. | ang. Excepti on
+-fr.inria.gforge.tel ex. O osedDocument Excepti on

All Implemented I nterfaces:
javaio.Seriaizable

public class ClosedDocumentException
extends java.lang.Exception

Thrown when an application accesses a document that has been closed. The pathname of the document is provided in the detail
message.
Author:

JM. Busca INRIA/Regdl

Field Summary

public static final seri al Versi onU D

Value: 1

Constructor Summary

public | C osedDocunent Exception(java.lang. String nessage)

Methodsinherited from classj ava. | ang. Thr owabl e

filllnStackTrace, getCause, getlLocalizedMessage, getMessage, get StackTrace,
i nitCause, printStackTrace, printStackTrace, printStackTrace, setStackTrace, toString

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Fields

serialVersonUI D

public static final |ong serial VersionU D

Constant value: 1

Constructors

(continued on next page)

Page 2 of 129



fr.inria.gforge.tel ex.ClosedDocumentException

(continued from last page)

ClosedDocumentException

public O osedDocunent Exception(java.lang. String nessage)
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fr.inria.gforge.telex.Document

fr.inria.gforge.telex
| nter face Document

public interface Document
extends

A shared document edited by aTel exAppl i cat i on. Each document isidentified by an id of typej ava. | ang. Stri ng, whichis
unique across al sites. Thisid is the absolute pathname of the document in some globally shared namespace. Each site maps the
root of this shared namespace to the local directory of its choice.

This interface provides methods for viewing, updating and saving the document. These methods operate on the persistent state of
the document, which comprises:

< A multi-log. It is the core data structure that represents the current state of the document. It contains a set of Act i ons, bound
by Const r ai nt s, that users submit to update to the document.

A set of user-defined filters. Each user may define its own view of the document, by applying Act i onFi | t er s. Filtersare
named and stored as part of the document state, in a per-user namespace.

A set of per-user snapshots. Each user may define St at eSnapshot of the document that are of particular interest to him.
Snapshots are named and stored stored as part of the document state, in a per-user namespace.

When the document isopen in Tel ex. OpenMbde. READ _ONLY mode, only the methods that do not modify the persistent state of

the document are allowed. When it isopen in Tel ex. OpenMode. READ WRI TE or Tel ex. OpenMbde. CREATE mode, all of the

methods are allowed. Most of these methods operate on behalf of the user who invoked the Virtual Machine, hereafter referred to

astheinvoking user.

Document updating. Invoking user may update the document by adding actions and constraints through the

addAct i on( Acti on), addConst rai nt (Const rai nt) and addFr agnent ( Fr agnent ) methods. Telex propagates these
actions and constraints to peer Telex sites when connectivity permits, using a best-effort epidemic replication protocol. Updates to
the document are periodically notified to the application through the Tel exAppl i cat i on. execut e( Docunent ,

Schedul eGener at or) method.

Document viewing. Invoking user may assign a set of filters to the document through the def i neFi | t er (ActionFilter) and
therenmoveFi | ter (Acti onFi | t er) methods. Filters are saved as part of the persistent state of the document, in the name space
of invoking user. When invoking user opens a document, the set of filters that he has defined for this document is automatically
restored and applied. This set may be obtained through thel i st Fi | t er s() method.

Document saving. Invoking user may define a set of document snapshots to retain through the

def i neSnapshot ( St at eSnapshot) andther enoveSnapshot ( St at eSnapshot) methods. Snapshots are saved as part of the

persistent state of the document, in the name space of invoking user. The set of snapshots currently defined by invoking user may

be obtained through the | i st Snapshot s() method.

Author:
JM. Busca INRIA/Regal

Field Summary

public static final DEFAULT_TYPE

The type of a document whose name has no suffix.
Value:

Method Summary

void | addAction(Action action)
Adds the specified action to this document.

Page 4 of 129



fr.inria.gforge.telex.Document

void | addConstrai nt(Constrai nt constraint)
Adds the specified constraint to this document.
voi d | addFragment (Fragnment fragnment)
Adds the specified multi-log fragment to this document.
voi d | addOver | appi ngFragnent ( Fragnent fragment)
Adds the specified overlapping fragment to the (relevant) documents this document is
bound to.
void | close()
Closes this document.
bool ean | defineFilter(ActionFilter filter)
Adds the specified action filter to the set defined by invoking user for this document.
bool ean | defi neSnapshot (St at eSnapshot snapshot)
Adds the specified snapshot to the set defined by invoking user for this document.
bool ean | execut eNow( bool ean force)
Callstheexecut e() method on this document according to the specified mode.
voi d | garbageCol | ect (St at eSnapshot snapshot)

Garbage-collects the history of this document up to the specified snapshot.

Tel exApplication

get Appl i cation()

Returns the application that is currently editing this document.

java.lang. String

get1d()
Returns the unique id of this document.

java.lang. String

get Pat hnane()
Returns the pathname of this document.

java.lang. String

get Type()
Returns the type of this document.

bool ean | isC osed()
Returns the open/closed status of this document.
boolean | isOfline()

Returns the on-line/off-line status of this document.

ActionFilter[]

listFilters()

Returns the set of action filters that are currently defined by invoking user for this
document.

St at eSnapshot [ ]

I'i st Snapshot s()

Returns the set of snapshots that are currently defined by invoking user for this document.

bool ean | propose(Schedul e deci si on)

Proposes the specified decisions (set of constraints).
bool ean | renoveFilter(ActionFilter filter)

Removes the specified action filter from the set defined by invoking user for this document.
bool ean | renpveSnapshot ( St at eSnapshot snapshot)

Removes the specified snapshot from the set defined by invoking user for this document.
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fr.inria.gforge.telex.Document

voi d | set Schedul i ngPar anmet er s( Schedul i ngPar anet er s par anet er s)
Applies the specified scheduling parameters to this document.

void | startFron(StateSnapshot snapshot)

Requests Telex to start from the specified snapshot whenever possible when generating new
schedules.

Fields

DEFAULT _TYPE
public static final java.lang. String DEFAULT TYPE

The type of a document whose name has no suffix.
Constant value:

M ethods

getld
public java.lang. String getld()

Returns the uniqueid of this document. Thisid is unique across al participating sites.

Returns:
the unique id of this document.

getPathname
public java.lang. String getPat hnane()

Returns the pathname of this document. This pathname is specific to the local site.

Returns:
the pathname of this document.

getType
public java.lang. String get Type()

Returns the type of this document. The type of adocument is the suffix of its name, or DEFAULT_TYPE if the name has no
suffix.

Returns:
the string representing the type of this document, possibly DEFAUL_TY PE.

getApplication
public Tel exApplication getApplication()

Returns the application that is currently editing this document.

Returns:
the the application that is currently editing this document.

(continued on next page)
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fr.inria.gforge.telex.Document

(continued from last page)

isOffline

public boolean isOfline()
Returns the on-line/off-line status of this document.

Returns:
true if this document is closed or off-line, and false otherwise.

isClosed

public bool ean isd osed()
Returns the open/closed status of this document.

Returns:
true if this document is closed, and false otherwise.

close

public void cl ose()
throws java.io.| OException

Closes this document. After this call returns, the application will not be allowed any action on this document, and it will
stop being notified of new events regarding this document.

Throws:
| OExcept i on - if an1/O error occurs.

addAction

public void addAction(Action action)
t hrows C osedDocunment EXCept i on,
I'nconpat 1 bl eCpenvVbdeExcepti on,
I'nmval T dFr agment Except1 on,
Java.1o. T Oexception,
UnsoundGr aphExcepti on

Adds the specified action to this document. Thisis a convenience method which is semantically equivaent to:

Fragnment fragment = new Fragnent();
fragnent . add(acti on);
addFr agnent (fragnent) ;

See addFr agnent ( Fr agnent ) for more details.

Parameters:
act i on - the action to add.

Throws:
Cl osedDocunent Except i on - if this document is closed.
I nconpat i bl eQpenMbdeExcept i on - if this document is opened in read-only mode.
I nval i dFr agment Except i on - if the specified action isinvalid.
| OExcept i on - if an1/O error occurs.
UnsoundG aphExcept i on - if thereis aconsistency problem.
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fr.inria.gforge.telex.Document

addConstraint

public void addConstrai nt(Constraint constraint)
t hrows C osedDocunent Exception,
I'ncompat | bl eCpenVbdeExcept i on,
I'nval 1 dFr agment Except1 on,
Java.1o. T Oexception,
UnsoundGr aphExcepti on

Adds the specified constraint to this document. Thisis a convenience method which is semantically equivalent to:

Fragnment fragment = new Fragnent();
fragnent. add(constraint);
addFr agnent (fragnent) ;

See addFr agnent ( Fr agnent ) for more details.

Parameters:
const rai nt - the constraint to add.

Throws:
Cl osedDocunent Except i on - if thisdocument is closed.
I nconpat i bl eQpenModeExcept i on - if this document is opened in read-only mode.
I nval i dFr agment Except i on - if the specified constraint isinvalid.
| OExcept i on - if an1/O error occurs.
UnsoundG aphExcept i on - if thereis aconsistency problem.

addFragment

public void addFragnent (Fragnent fragment)
t hrows C osedDocunent EXcepti on,
'nconpat i bl eCpenvVbdeExcept i on,
I'mval 1 dFr agment EXCept1 on,
java.1 0. I Oexception,
UnsoundG aphExcepti on

Adds the specified multi-log fragment to this document. The specified fragment must be valid: (i) none of its action must
have been written to a document yet, (ii) all of its constraints must bind actions that are either in the fragment, or already
written to a document. This document must be open in read-write mode. Depending on the current

Schedul i ngPar anet er s values, acall to this method this will trigger acall to the

Tel exAppli cati on. execut e( Docunent, Schedul eGener at or) method.

Telex provides the following guarantees:

» Telex will associate the fragment's actions and constraints to this document before calling the application’s constraint
checker. Action.getDocument(), Action.getPeer(), etc. methods will thus return valid values when called within the
constraint checker.

« If the threshold of fragments is reached when calling this method, the execute() method will be called within the
current thread. That is, the execute() method will complete before this method returns.

* All actions and constraints submitted within the specified fragment will be propagated to other peers and added to
their action-constraint graph atomically.

Parameters:
f ragment - the fragment to add.

Throws:

(continued on next page)
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fr.inria.gforge.telex.Document

(continued from last page)

Cl osedDocunent Except i on - if thisdocument is closed.

I nconpat i bl eOpenMbdeExcept i on - if this document is opened in read-only mode.
I nval i dFr agment Except i on - if the specified fragment isinvalid.

| CExcepti on - if an1/O error occurs.

UnsoundG aphExcept i on - if thereis a consistency problem

addOver lappingFragment

public voi d addOver| appi ngFragnent (Fragnment fragnent)
t hrows C osedDocunent Excepti on,
I'ncompat | bl eCpenVbdeExcept i on,
I'nval | dFr agment Except1 on,
Java.1o. T Oexception,
UnsoundGr aphExcepti on

Adds the specified overlapping fragment to the (relevant) documents this document is bound to. A fragment is overlapping
if it contains actions that must be written to distinct (bound) documents. The document each action of the fragment must be
written to (or target document) must be specified prior to calling this method through Act i on. set Docunent ( Docunent )
. This method writes each action in the target document, together with all intra-document constraints. Tt then writes cross-
document constraintsin relevant documents. (A constraint set between documents d1 and d2 is stored both in d1 and d2.)

The specified fragment must be valid: (i) none of its action must have been written to a document yet, (ii) all of its
constraints must bind actions that are either in the fragment, or aready written to a document, (iii) all target documents
must be bound to this document. Target documents must be open in read-write mode. Depending on the current
Schedul i ngPar anmet er s values, acall to this method this will trigger acall to the

Tel exAppl i cati on. execut e( Docunent, Schedul eGener at or) method.

Telex provides the following guarantees.

» Telex will associate the fragment's actions and constraints to this document before calling the application's constraint
checker. Action.getDocument(), Action.getPeer(), etc. methods will thus return valid values when called within the
constraint checker.

« If the threshold of fragment is reached when calling this method, the execute() method will be called within the
current thread. That is, the execute() method will complete before this method returns.

« All actions and constraints submitted within the specified fragment will be propagated to other peers and added to
their action-constraint graph atomically on a per-document basis.

Parameters:
f ragment - the fragment to add.

Throws:
Cl osedDocunent Except i on - if this document is closed.
I nconpat i bl eQpenMbdeExcept i on - if this document is opened in read-only mode.
I nval i dFr agment Except i on - if the specified fragment isinvalid.
| OExcept i on - if an1/O error occurs.
UnsoundG aphExcept i on - if thereis a consistency problem

executeNow

publ i ¢ bool ean execut eNow bool ean force)

Cadllstheexecut e() method on this document according to the specified mode. The method checks whether (i) actions or
constraints have been added to the document or (ii) the set of active filters has changed since the last call to the execute()
method. If none of these conditions is true, the method does not call the execute() method unless the force parameter is set
to true. In the latter case, the method does not wait for the application to release the schedule generator: two or more
threads may then execute the execute() method concurrently. If the execute() method is actually called, it executes within
the current (invoking) thread, and completes before this method returns.

Parameters:
f or ce - the execute() method is called unconditionally when true, or only if necessary when false.

(continued on next page)
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fr.inria.gforge.telex.Document

(continued from last page)

Returns:
true if the execute() has been called, and fal se otherwise.

startFrom

public void startFron{StateSnapshot snapshot)
t hrows C osedDocunentEXception,
I'nconpat | bl eCpenVbdeExcept i on,
I'mval T dSchedul eExcepii on

Requests Telex to start from the specified snapshot whenever possible when generating new schedules. The request takes
effect in the next call to theexecut e() method after this method returns.

Parameters:
snapshot - the snapshot to start from.

Throws:
Cl osedDocunent Except i on - if thisdocument is closed.
I nconpat i bl eOpenMbdeExcept i on - if this document is opened in read-only mode.
I nval i dSchedul eExcept i on - if the specified schedule does not relate to this document.

propose

publ i c bool ean propose(Schedul e deci si on)
t hrows C osedDocunent EXception,
'nconpat | bl eCpenVbdeExcept i on,
I'mval T dSchedul eExcepti on,
Java.1o. TOexception

Proposes the specified decisions (set of constraints).

Parameters:
deci si on - aschedule to vote for.

Returns:
true if the schedule was successfully proposed

Throws:
Cl osedDocunent Except i on - if this document is closed.
I nconpat i bl eQpenModeExcept i on - if this document is opened in read-only mode.
I nval i dSchedul eExcept i on - if the specified schedule is not legal.
| OExcept i on - if an1/O error occurs.
Reconci | i ati onExcept i on - (to be completed.)

setSchedulingPar ameter s

public void set Schedul i ngPar anet er s( Schedul i ngPar anet ers par anet er s)

Applies the specified scheduling parameters to this document.

Parameters:
par anet er s - the scheduling parameters to apply.

defineFilter

public bool ean defineFilter(ActionFilter filter)
t hrows C osedDocunent Excepiion,
I'nconpat | bl eCpenNVbdeExcept i on,
Java. 1 o. TOexception

(continued on next page)
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fr.inria.gforge.telex.Document

(continued from last page)
Adds the specified action filter to the set defined by invoking user for this document. If this method returns successfully,
the specified filter is permanently saved as part of the persistent state of this document. This method itself does not force
immediate re-generation of sound schedules:. call the execut eNow( bool ean) method to do so.

Parameters:
filter -thefilter to define.

Returns:
trueif thefilter is actually added, and falseif the filter already existed for invoking user.

Throws:
Cl osedDocunent Except i on - if thisdocument is closed.

I nconpat i bl eOpenMbdeExcept i on - if this document is opened in read-only mode.
| CExcepti on - if an1/O error occurs.

removeFilter

public bool ean renoveFilter(ActionFilter filter)
t hrows C osedDocunent Excepiion,
'nconpat | bl eCpenNVbdeExcept i on,
Java. 1 o. TOexception

Removes the specified action filter from the set defined by invoking user for this document. If the method returns
successfully, the specified filter is permanently removed from the persistent state of this document. This method itself does
not force immediate regeneration of sound schedules: call the execut eNow( bool ean) method to do so.

Parameters:
filter -thefilter to remove.

Returns:
trueif thefilter is actually removed, and false if the filter did not exist for invoking user.

Throws:
C osedDocunent Except i on - if thisdocument is closed.

I nconpat i bl eQpenModeExcept i on - if this document is opened in read-only mode.
| CExcepti on - if an1/O error occurs.

listFilters

public ActionFilter[] listFilters()
t hr ows O osedDocument Except i on,
java.1 0. TOException

Returns the set of action filters that are currently defined by invoking user for this document.

Returns:
the current set of action filters.

Throws:
Cl osedDocunent Except i on - if thisdocument is closed.

| CExcepti on - if an1/O error occurs.

defineSnapshot

publ i c bool ean defi neSnapshot ( St at eSnapshot snapshot)
t hrows C osedDocunent Excepti on,
nconpat | bl eCpenNVbdeExcept i on,
I'mval T dSnapshot Except1 on,
Java.1o. TOexception

(continued on next page)

Page 11 of 129



fr.inria.gforge.telex.Document

(continued from last page)

Adds the specified snapshot to the set defined by invoking user for this document. If this method returns successfully, the
specified snapshot is permanently saved as part of the persistent state of this document.

Parameters:
snapshot - the snapshot to define.

Returns:
trueif the snapshot is actually saved under its name, and false if a snapshot with the same name already existed for
invoking user.

Throws:
Cl osedDocunent Except i on - if this document is closed.
I nconpat i bl eQpenModeExcept i on - if this document is opened in read-only mode.
I nval i dSnapshot Except i on - if the specified snapshot does not relate to this document.
| OExcept i on - if an1/O error occurs.

removeSnapshot

publ i c bool ean renoveSnapshot ( St at eSnapshot snapshot)
t hrows C osedDocunent Except i on,
I'nconpat 1 bl eCpenvVbdeExcepti on,
I'mval T dSnapshot Except1 on,
Java.1 0. TOexception

Removes the specified snapshot from the set defined by invoking user for this document. If the method returns
successfully, the specified snapshot is permanently deleted from the persistent state of this document.

Parameters:
snapshot - the snapshot to remove.

Returns:
trueif the snapshot is actually removed, and false if the snapshot was not saved for invoking user.

Throws:
Cl osedDocunent Except i on - if thisdocument is closed.
I nconpat i bl eQpenMbdeExcept i on - if this document is opened in read-only mode.
I nval i dSnapshot Except i on - if the specified snapshot does not relate to this document.
| OExcept i on - if an1/O error occurs.

listSnapshots

public StateSnapshot[] |istSnapshots()
t hrows O osedDocunent Excepti on

Returns the set of snapshots that are currently defined by invoking user for this document.

Returns:
the current set of snapshots.

Throws:
Cl osedDocunent Except i on - if thisdocument is closed.

gar bageCollect

public void garbageCol | ect (St at eSnapshot snapshot)
t hrows C osedDocunent Exception,
'nconpat | bl eCpenNVbdeExcept i on,
Java. 1 0. FI I eNot FoundExcepti on,
I nval i dDocumnent St at eExcepti on,
java. i o. TOexception
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(continued from last page)

Garbage-collects the history of this document up to the specified snapshot. The specified snapshot must be in the current
set of snapshots defined by invoking user. It must be also materialized and stable.

Parameters:
snapshot - the state up to which garbage-collect this document.

Throws:
Cl osedDocunent Except i on - if thisdocument is closed.
I nconpat i bl eQpenModeExcept i on - if this document is opened in read-only mode.
Fi | eNot FoundExcept i on - if the specified state does not exist.
I nval i dDocunent St at eExcept i on - if the specified state is not stable.
| CExcepti on - if an1/O error occurs.
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fr.inria.gforge.tel ex.|ncompati bleOpenM odeException

fr.inria.gforge.telex
Class IncompatibleOpenM odeException

j ava. |l ang. Obj ect
+-java. |l ang. Thr owabl e
+-java. | ang. Excepti on
+-fr.inria.gforge.tel ex.l nconpati bl eOpenMbdeExcepti on

All Implemented I nterfaces:
javaio.Seriaizable

public class IncompatibleOpenM odeException
extends java.lang.Exception

Thrown when a application writes to a document opened in read-only mode. The pathname of the document is provided in the
detail message.
Author:

JM. Busca INRIA/Regdl

Field Summary

public static final seri al Versi onU D

Value: 1

Constructor Summary

public | Inconpatibl eOpenMbdeExcepti on(java. |l ang. String nessage)

Methodsinherited from classj ava. | ang. Thr owabl e

filllnStackTrace, getCause, getlLocalizedMessage, getMessage, get StackTrace,
i nitCause, printStackTrace, printStackTrace, printStackTrace, setStackTrace, toString

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Fields

serialVersonUI D

public static final |ong serial VersionU D

Constant value: 1

Constructors
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(continued from last page)

I ncompatibleOpenM odeException
public Inconpatibl eCpenMbdeException(java.lang. Stri ng nessage)
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fr.inria.gforge.telex
Class InvalidDocument StateException

j ava. |l ang. Obj ect
+-java. |l ang. Thr owabl e
+-java. | ang. Excepti on
+-fr.inria.gforge.tel ex.lnvalidDocunent St at eExcepti on

All Implemented I nterfaces:
javaio.Seriaizable

public class I nvalidDocumentStateException
extends java.lang.Exception

Thrown when an application garbage-collects a document up to a state that is not valid. The name of the state is provided in the
detail message.
Author:

JM. Busca INRIA/Regdl

Constructor Summary

public I nval i dDocunent St at eExcepti on(j ava. | ang. String nessage)

Methodsinherited from classj ava. | ang. Thr owabl e

filllnStackTrace, getCause, getlocalizedMessage, getMessage, get StackTrace,
i nitCause, printStackTrace, printStackTrace, printStackTrace, setStackTrace, toString

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

| nvalidDocument StateException

public InvalidDocunent St at eException(java.lang. Stri ng nessage)
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fr.inria.gforge.telex
Class I nvalidFragmentException

j ava. |l ang. Obj ect
+-java. |l ang. Thr owabl e
+-java. | ang. Excepti on
+-fr.inria.gforge.tel ex.lnvalidFragnment Exception

All Implemented I nterfaces:
javaio.Seriaizable

public class I nvalidFragmentException
extends java.lang.Exception

Thrown when an application passes as parameter a fragment that is not valid. Theid of the fragment is provided in the detail
message.
Author:

JM. Busca INRIA/Regdl

Constructor Summary

public I nval i dFragnent Exception(j ava.l ang. String nessage)

Methodsinherited from classj ava. | ang. Thr owabl e

filllnStackTrace, getCause, getlocalizedMessage, getMessage, get StackTrace,
i nitCause, printStackTrace, printStackTrace, printStackTrace, setStackTrace, toString

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

I nvalidFragmentException

public InvalidFragnent Exception(java.lang. String nessage)
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fr.inria.gforge.telex
Class InvalidScheduleException

j ava. |l ang. Obj ect
+-java. |l ang. Thr owabl e
+-java. | ang. Excepti on
+-fr.inria.gforge.tel ex.lnvali dSchedul eException

All Implemented I nterfaces:
javaio.Seriaizable

public class I nvalidScheduleException
extends java.lang.Exception

Thrown when an application passes as parameter a schedule that is not valid. The id of the schedule is provided in the detail
message.
Author:

JM. Busca INRIA/Regdl

Constructor Summary

public I nval i dSchedul eException(j ava.l ang. String nmessage)

Methodsinherited from classj ava. | ang. Thr owabl e

filllnStackTrace, getCause, getlocalizedMessage, getMessage, get StackTrace,
i nitCause, printStackTrace, printStackTrace, printStackTrace, setStackTrace, toString

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

I nvalidScheduleException

public InvalidSchedul eException(java.lang. String nessage)
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fr.inria.gforge.telex
Class I nvalidSnapshot Exception

j ava. |l ang. Obj ect
+-java. |l ang. Thr owabl e
+-java. | ang. Excepti on
+-fr.inria.gforge.tel ex.lnvali dSnapshot Excepti on

All Implemented I nterfaces:
javaio.Seriaizable

public class I nvalidSnapshot Exception
extends java.lang.Exception

Thrown when an application passes as parameter a snapshot that is not valid. The id of the snapshot is provided in the detail
message.
Author:

JM. Busca INRIA/Regdl

Constructor Summary

public I nval i dSnapshot Excepti on(j ava. |l ang. String nessage)

Methodsinherited from classj ava. | ang. Thr owabl e

filllnStackTrace, getCause, getlocalizedMessage, getMessage, get StackTrace,
i nitCause, printStackTrace, printStackTrace, printStackTrace, setStackTrace, toString

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

| nvalidSnapshot Exception

public InvalidSnapshot Exception(java.lang. String nessage)
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fr.inria.gforge.telex
Class Peer

j ava. |l ang. Obj ect
+-fr.inria.gforge.tel ex. Peer

All Implemented I nterfaces:
javaio.Seridlizable, java.lang.Comparable

public class Peer
extends java.lang.Object
implements java.lang.Comparable, javaio.Serializable

The description of aUser working at some Si t e. It consists of areferenceto auser and areferenceto asite. The local peer isthe
invoking user at the local site.

This class has a natural ordering consistent with equal s() .
Author:
JM. Busca INRIA/Regal

Method Summary

i nt conpar eTo( Peer ot her)

static Peer getl nstance(java.l ang. String user, java.lang.String site)
Returns the peer corresponding to the specified user id and site id.

static Peer getl nstance(User user, Site site)
Returns the peer corresponding to the specified user and site.

static Peer get Local Peer ()
Returns the local peer.

Site | getSite()
Returnsthe site part of this peer.

java.lang. String | getSiteld()
Returnsthe siteid part of this peer.

User get User ()
Returns the user part of this peer.

java.lang. String | getUserld()
Returns the user id part of this peer.

bool ean | isLocal ()
Returns whether this peer isthe local peer.

java.lang. String | toString()

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t
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Methodsinherited from interfacej ava. | ang. Conpar abl e

conpareTo

M ethods

getl nstance
public static Peer getlnstance(User user,
Site site)

Returns the peer corresponding to the specified user and site.

Parameters:
user - the user part of the peer.
si t e - the site part of the peer.

Returns:
the peer corresponding to the specified user and site.

getinstance

public static Peer getlnstance(java.lang.String user,

java.Tang. String site)

Returns the peer corresponding to the specified user id and siteid.

Parameters:
user - the user part of the peer.
si t e - the site part of the peer.

Returns:
the peer corresponding to the specified user id and site id.

toString
public java.lang. String toString()

getUser
public User getUser()

Returns the user part of this peer.

Returns:
the user part of this peer.

getUserld
public java.lang. String getUserld()

Returnsthe user id part of this peer.

Returns.
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(continued from last page)
the user id part of this peer.

getSite
public Site getSite()
Returns the site part of this peer.

Returns:
the site part of this peer.

getSiteld
public java.lang. String getSiteld()

Returnsthe siteid part of this peer.

Returns:
the siteid part of this peer.

isL ocal

public bool ean islLocal ()
Returns whether this peer is the local peer.

Returns:
trueif this peer isthe local peer and false otherwise.

getL ocal Peer

public static Peer getLocal Peer()
Returnsthe local peer.

Returns:
the local peer.

compareTo

public int conpareTo(Peer other)
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fr.inria.gforge.telex
| nter face Schedule

public interface Schedule
extends

A sequence of Act i onsto be applied on a Telex Docunent . It is defined by the sequence of actions to apply and the

Docunent St at e to start from. A schedule is computed by a Schedul eGener at or from the action-constraint graph representing
the document. If some actions of the graph are antagonistic, then a schedule may not contain all of them. Actions that are excluded
from the schedule, or non-actions are provided for information purposes.

A scheduleisidentified by an id of type String assigned by Telex. When processing bound documents, Telex assigns the sameid to
related per-document schedule. Schedules are immutable objects.
Author:

JM. Busca INRIA/Regal

Method Summary

Action[] get Acti ons()
Returns the sequence of actions corresponding to this schedule.

Schedul e[ ] get BoundSchedul es()
Returnsthe list of schedules bound with this schedule.

Docunent get Documnent ()
Returns the document this schedul e rel ates to.

java.lang. String | getld()
Returnsthe id of this schedule.

Action[] get NonActi ons()
Returns the set of action that are excluded from this schedule.

Docunent State | getState()
Returns the document state this schedule must be applied on.

M ethods

getState
publ i c Document St ate get State()

Returns the document state this schedule must be applied on. Telex keeps a copy of this state and returns a fresh new copy
every time this method is called. The application may thus safely update the returned state object when applying the actions
of the schedule.

Asaspecial case, if (i) the state isthe initial state specified in the Pr ocessi ngPar anet er ssand (ii) the Docunent St at e
class implements the rebuild() method, then this method calls the rebuild() method on theinitial state and returnsit. No
copy actually takes places.

Returns:
the document state this schedule must be applied on.
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(continued from last page)

getActions
public Action[] getActions()

Returns the sequence of actions corresponding to this schedule. Note that in special cases, e.g. bound document processing,
the sequence may be empty. Theimplied state of the document is then the state returned by get St at e() .

Returns:
the sequence of actions corresponding to this schedule.

getNonActions
public Action[] getNonActions()

Returns the set of action that are excluded from this schedule. These action are excluded because they conflict with actions
that belong to this schedule.

Returns:
the set of action that are excluded from this schedule.

getld
public java.lang. String getld()

Returnstheid of this schedule. Related per-document schedules share the same id.

Returns:
theid of this schedule.

getDocument
publ i c Docunent get Docunent ()

Returns the document this schedule rel ates to.

Returns:
the document this schedule relates to.

getBoundSchedules
public Schedul e[] get BoundSchedul es()

Returnsthe list of schedules bound with this schedule. The list excludes this schedule. If this schedule is not bound with
any other schedule, the method returns an array of size 0.

Returns:
the list of schedules that are bound with this one.
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fr.inria.gforge.telex
Class Site

j ava. |l ang. Obj ect
+-fr.inria.gforge.telex.Site

All Implemented I nterfaces:
javaio.Seridlizable, java.lang.Comparable

public class Site
extends java.lang.Object
implements java.lang.Comparable, javaio.Serializable

The description of a site hosting one or more User s. Each siteis uniquely identified throughout the system by an id of type
java. |l ang. String. Thelocal siteisthe site this Virtual Machine is running on.

This class has a natural ordering consistent with equal s() .
See Also:

User, Peer
Author:

Abhishek Gupta INRIA/Regal, M. Busca INRIA/Rega

Method Summary

i nt conpareTo(Site to)

long | getDi stance()
Returns the distance from local site to this site.

java.lang. String | getld()
Returnsthe uniqueid of this site.

static Site | getlnstance(java.lang.String id)
Returns the description of the site with the specified id.

static Site | getlLocal Site()
Returns the description of the local site.

bool ean | isLocal ()
Returns whether this site isthe local site.

void | setDi stance(long distance)
Deprecated.

java.lang. String | toString()

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. | ang. Conpar abl e

conpar eTo
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M ethods

getlnstance

public static Site getlnstance(java.lang.String id)
Returns the description of the site with the specified id.

Parameters:
i d - theid of the site to look up.

Returns:
the description of the site with the specified id.

toString
public java.lang. String toString()

getld
public java.lang. String getld()

Returns the unique id of this site.

Returns:
theid of this site.

isL ocal

publ i c bool ean isLocal ()
Returns whether this site isthe local site.

Returns:
trueif thissiteisthelocal site and false otherwise.

getDistance
public | ong getDi stance()

Returns the distance from local siteto this site. The distance is defined as the network delay between the two sites,
measured in microseconds.

Returns:
the distance from local site to this site.

setDistance

public void setDi stance(long distance)

Deprecated.
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(continued from last page)

Sets the distance from local site to this site to the specified value. The distance is defined as the network delay between the
two sites.

This method isfor Telex'sinternal use only.

Parameters:
di st ance - the new distance value.

getL ocal Site
public static Site getLocal Site()

Returns the description of the local site.

Returns:
the description of the local site.

compareTo
public int conpareTo(Site to)
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fr.inria.gforge.telex
Class Telex

j ava. |l ang. Obj ect

+-fr.inria.gforge.tel ex. Tel ex

public abstract class Telex
extends java.lang.Object

The main class of the Telex middleware. Several Tel exAppl i cati on may run concurrently within asingle Virtual Machine and
use the services of Telex. Each application must first create ainstance of Telex associated with it. Using this instance, the
application may then open Telex Docunent s.

An application may process documents of various types. The type of adocument is defined by the suffix of its name, e.g. "tdoc"
without the . character. Telex alows an application to associate some Pr ocessi ngPar anet er s with each of the document types
it handles. When opening a document, Telex will apply to the document the parameters corresponding to its type. Note that the
same document type may be registered by several applicationsin their respective Telex instance.

Each application may open one or more documents. The number of documents that can be opened is only limited by system
ressources, mainly memory. A document that already exists may be open in either Tel ex. OpenMbde. READ ONLY or

Tel ex. OpenMbde. READ WRI TE mode. A new document may be created by opening it in Tel ex. OpenMbde. CREATE mode. All
opened documents are automatically closed when the Virtual Machine exits.

All applications running in a Virtual Machine execute on behalf of the user who invoked the VM. All the actions and all the
constraints that these applications create will be attributed to this user. All Telex documents that these applications create will be
owned by this user.

The Telex middleware may operate in two modes, as defined by the telex.mode java property:

« Sand-alone mode (telex.mode="standalone"). In this mode, Telex peers communicate through a embedded communication
library. Each peer is responsible for keeping its own replica of the multi-log up-to-date.
¢ Grid4All mode (telex.mode="grid4all"). In this mode, Telex relies on the underlying distributed file system for storing and
replicating multi-logs, and for transmitting messages between Telex peers.
Author:
JM. Busca INRIA/Regal

Nested Class Summary

class | Tel ex. OpenMode
Telex.OpenMode

Constructor Summary

protected | Tel ex()

Method Summary

static Telex | getlnstance(Tel exApplication application)
Creates a Telex instance for the specified Telex application.

static Telex | getlnstance(Tel exApplication application, ProcessingParaneters
par anet ers)

Creates a Telex instance for the specified Telex application and registersits default
processing parameters.
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Docunent openDocunent (j ava. |l ang. Stri ng pat hnane)
Opens the Telex document with the specified pathname in READ_WRI TE mode.

abstract Docunent openDocunent (j ava. | ang. String pat hname, Docunent target)

Opens the Telex document with the specified pathname and merges its actions and
constraints with the specified document.

abstract Docunent openDocunent (j ava. |l ang. Stri ng pat hname, Tel ex. OQpenMode node)
Opens the Telex document with the specified pathname in the specified mode.

abstract bool ean | registerType(java.lang. String type, ProcessingParaneters paraneters)

Registers the specified document type in this Telex instance and associates it with the
specified processing parameters.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

Telex
protected Tel ex()

M ethods

getl nstance

public static Tel ex getlnstance(Tel exApplication application)

Creates a Telex instance for the specified Telex application. No document type is registered in this Telex instance after this

method returns. The application must define at |east one document type by calling ther egi st er Type(Stri ng,
Pr ocessi ngPar anet er s) method to be allowed to open documents.

Parameters:
appl i cati on - the Telex application that registers.

Returns:
a Telex instance associated with application.

getlnstance

public static Tel ex getlnstance(Tel exApplication application,
Processi ngPar anet ers paraneters)
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(continued from last page)
Creates a Telex instance for the specified Telex application and registers its default processing parameters. Thisisa

convenience method that is equivalent to:

Tel ex instance = Tel ex. getlnstance(application);
i nst ance. regi st er Type( DEFAULT_TYPE, paraneters);

Parameters:
appl i cati on - the Telex application that registers.
par anet er s - the default processing parameters for application.

Returns:
a Telex instance associated with application.

register Type

public abstract bool ean regi sterType(java.lang. String type,
Pr ocessi ngPar anet ers par anet er s)

Registers the specified document type in this Telex instance and associates it with the specified processing parameters. If
the specified type is Docunent . DEFAULT_TYPE, the specified parameters will be applied to documents whose type is not
otherwise registered. A given document type can only be registered once: subsequent attempts to register it again will fail,

asindicated by the value returned by this method.

Parameters:
t ype - the document type to register, e.g. "tdoc".
par anet er s - the processing parameters for type.

Returns:
trueif the type was registered successfully, and false if the type was already registered.

openDocument

publ i ¢ Docunent openDocunent (java.lang. String pat hnane)
t hr ows UnknownDocunent TypeExcept i on,
java.1o. FiTeNot FoundExcepti on,
java.io. | OException

Opens the Telex document with the specified pathname in READ_WRI TE mode.

Parameters:
pat hnane - the pathname of the document.

Returns:
the corresponding Docunent object.

Throws:
UnknownDocunent TypeExcept i on - if the type of the document is not registered.

Fi | eNot FoundExcept i on - if the document does not exist and open modeis not CREATE.
| OExcept i on - if another I/O error occurs.
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(continued from last page)

openDocument
public abstract Docunent openDocunent (java.lang. String pat hnane,

Tel ex. OpenVbde node)

t hr ons UnknownDocument TypeExcept i on,
java.1 0. Fi I eNot FoundExcepti on,
java.io. | OException

Opens the Telex document with the specified pathname in the specified mode. The type of the document, or the
Document . DEFAULT_TYPE type, must be registered for the call to succeed. The specified document will be processed

according to the parameters associated with its type.

Parameters:
pat hnane - the pathname of the document.
nmode - the mode in which to open the document.

Returns:
the corresponding Docunent object.

Throws:
UnknownDocunent TypeExcept i on - if the type of the document is not registered.

Fi | eNot FoundExcept i on - if the document is not found.
| CExcepti on - if an1/O error occurs.

openDocument
public abstract Docunent openDocunent (java.lang. String pat hnaneg,
Docunent targert)

t hr ows UnknownDocunent TypeExcept i on,
Java.1 0. Fi I eNot FoundExcepti on,
java.io. | OException

Opens the Telex document with the specified pathname and merges its actions and constraints with the specified document.
The new document is opened with the mode defined for the specified document. The type of the document, or the
Docunent . DEFAULT_TYPE type, must be registered for the call to succeed. The specified document will be processed
according to the parameters associated with its type.

Parameters:
pat hnane - the pathname of the document.
t ar get - the document to merge the new document with.

Returns:
the corresponding Docunent object.

Throws:
UnknownDocunent TypeExcept i on - if the type of the document is not registered.

Fi | eNot FoundExcept i on - if the document is not found.
| CExcepti on - if an1/O error occurs.
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fr.inria.gforge.telex
Class Telex.OpenM ode

j ava. |l ang. Obj ect
+-java. | ang. Enum
+-fr.inria.gforge.tel ex. Tel ex. O(penMode

All Implemented I nterfaces:
javaio.Seridlizable, java.lang.Comparable

public static final class Telex.OpenM ode
extends java.lang.Enum

The open mode of a Telex Docunent .

Field Summary

public static final CREATE
Create the specified document if it does not exist, and open it in read-write mode.

public static final READ_ONLY
Open the specified document in read-only mode.

public static final READ WRI TE
Open the specified document in read-write mode.

Method Summary

static Tel ex. OpenMode | val ueO (java.l ang. String nane)

static | val ues()
Tel ex. Openhbde[ ]

Methodsinherited from classj ava. | ang. Enum

cl one, conpareTo, equals, getDeclaringC ass, hashCode, name, ordinal, toString,
val uedr

Methodsinherited from classj ava. | ang. Obj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. | ang. Conpar abl e

conpar eTo

Fields
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(continued from last page)

READ_ONLY
public static final fr.inria.gforge.tel ex. Tel ex. OpenMode READ ONLY

Open the specified document in read-only mode.

READ WRITE
public static final fr.inria.gforge.tel ex. Tel ex. OpenMode READ WRI TE

Open the specified document in read-write mode.

CREATE
public static final fr.inria.gforge.tel ex. Tel ex. O(penMode CREATE

Create the specified document if it does not exist, and open it in read-write mode.

M ethods

values
public final static Tel ex. OQpenMbde[] val ues()

valueOf

public static Tel ex. OpenMdde val ueX (j ava.l ang. String nane)
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fr.inria.gforge.telex
Class UninstantiableClassException

j ava. |l ang. Obj ect
+-java. |l ang. Thr owabl e
+-java. | ang. Excepti on
+-fr.inria.gforge.tel ex. Uni nstanti abl eC assExcepti on

All Implemented I nterfaces:
javaio.Seriaizable

public class UninstantiableClassException
extends java.lang.Exception

Thrown when an application provides a parameter class that can not be instantiated. The name of the classis provided in the detail
message.
Author:

JM. Busca INRIA/Regdl

Constructor Summary

public | Uninstantiabl eC assException(java.lang. String nmessage)

Methodsinherited from classj ava. | ang. Thr owabl e

filllnStackTrace, getCause, getlocalizedMessage, getMessage, get StackTrace,
i nitCause, printStackTrace, printStackTrace, printStackTrace, setStackTrace, toString

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

UninstantiableClassException

public Uninstantiabl eCl assException(java.lang. String nessage)
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fr.inria.gforge.telex
Class UnknownDocumentTypeException

j ava. |l ang. Obj ect
+-java. |l ang. Thr owabl e
+-java. | ang. Excepti on
+-fr.inria.gforge.tel ex. UhknownDocunent TypeExcepti on

All Implemented I nterfaces:
javaio.Seriaizable

public class UnknownDocumentTypeException
extends java.lang.Exception

Thrown when an application accesses a document whose type is not registered. The pathname of the document is provided in the
detail message.
Author:

JM. Busca INRIA/Regdl

Constructor Summary

public | UnknownDocunent TypeExcepti on(java.l ang. Stri ng nmessage)

Methodsinherited from classj ava. | ang. Thr owabl e

filllnStackTrace, getCause, getlocalizedMessage, getMessage, get StackTrace,
i nitCause, printStackTrace, printStackTrace, printStackTrace, setStackTrace, toString

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

UnknownDocumentTypeException

publ i ¢ UnknownDocunent TypeException(java. | ang. String nessage)
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fr.inria.gforge.telex
Class User

j ava. |l ang. Obj ect
+-fr.inria.gforge.tel ex. User

All Implemented I nterfaces:
javaio.Seridlizable, javalang.Comparable, java.security.Principal

public class User
extends java.lang.Object
implements java.security.Principal, javalang.Comparable, java.io.Seriaizable

The description of a user editing aDocunent . Each user is uniquely identified throughout the system by an id of type
j ava. l ang. Stri ng. Theinvoking user isthe user who invoked this Virtual Machine. This user will be attributed all actions
created within this VM and he will own all documents created within this VM.

Thisclass has a natural ordering consistent with equal s() .
See Also:

Sit e, Peer
Author:

JM. Busca INRIA/Regd

Method Summary

i nt conpar eTo(User to)

java.lang. String | getld()
Returnsthe id of thisuser.

static User getlnstance(java.lang. String id)
Returns the description of the user with the specified id.

static User get I nvoki ngUser ()
Returns the description of the invoking user.

java.lang. String | get Nane()
Returns the name of this user.

bool ean | islnvoking()
Returns whether this user is the invoking user.

java.lang. String | toString()

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. security. Pri nci pal

equal s, getNanme, hashCode, toString

Methodsinherited from interfacej ava. | ang. Conpar abl e
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conpareTo

M ethods

getlnstance

public static User getlnstance(java.lang.String id)

Returns the description of the user with the specified id.

Parameters:
i d - theid of the user to look up.

Returns:
the description of the user with the specified id.

toString
public java.lang. String toString()

getld
public java.lang. String getld()

Returnstheid of this user.

Returns:
theid of this user.

getName
public java.lang. String get Nane()

Returns the name of this user. This method makes up thej ava. securi ty. Pri nci pal interface.

Returns.
the name of this user.

islnvoking

publ i ¢ bool ean i sl nvoki ng()
Returns whether this user is the invoking user.

Returns.

true if this user isthe invoking user and false otherwise.

getl nvokingUser
public static User getlnvokingUser()

Returns the description of the invoking user.
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(continued from last page)

Returns:
the description of inovking user.

compareTo
public int conpareTo(User to)
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Package

fr.inria.gforge.telex.application

Provides classes and interfaces of objects instantiated by Telex applications.
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fr.inria.gforge.telex.application
Class Action

j ava. |l ang. Obj ect
+-fr.inria.gforge.tel ex.application. Action

All Implemented I nterfaces:
javaio.Seridlizable, java.lang.Comparable

public class Action
extends java.lang.Object
implements java.lang.Comparable, javaio.Serializable

The generic representation of an action in Telex. As defined by the ACF, an action represent an operation on aDocunent . It has
several generic attributes that applications may use as Act i onFi | t er criteria It also defines the application-specific keys
attribute, which Telex uses to determine whether to call the Const r ai nt Checker associated to the document. All of these
attributes are immutable and except for the key attribute, they are all set after a successful call to

Documnent . addFr agment ( Fr agnent ) . An action is uniquely identified by the tuple of attributes (document, issuer, location,
time-stamp).

Unlike Const r ai nt S, an action may belong to only one document. See the Const r ai nt class on how constraints between actions
are generated.

The keys of an action are a set of int values representing the application object that the action targets. Action keys are used to
improve performance of constraint checking by avoiding unnecessary callsto the constraint checker. Given two actions of the same
document, issued by distinct users, Telex callsthe Const r ai nt Checker . get Constrai nt s(Acti on, Action) method if the
key sets of the two actions intersect.

This class is meant to be sub-classed by Telex applications in order to define application-specific attributes, such as the operation
that the action represents, its parameters, etc. These attributes will be stored in the multi-log along the generic attributes and they
will be transmitted to other peer Telex instances.
Author:

JM. Busca INRIA/Regal, Abhishek Gupta INRIA/Rega

Nested Class Summary

cl ass Action. Comm t St at us
Action.CommitStatus
cl ass Action. SerializationStatus

Action.SerializationStatus

Constructor Summary

public | Action()
Creates a new action with no associated action key.

public | Action(int[] keys)
Creates a new action associated with the specified keys.

public | Action(Actionld id)
Deprecated.

Method Summary
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voi d | addUnresol vedConstrai nt (Constraint unresol ved)
Deprecated.
i nt conpar eTo( Acti on ot her)
Compares this action with the specified action for happened-before order.
bool ean | equal s(j ava. | ang. Obj ect object)

Acti on. Commi t St at us

get Conmmi t St at us()

Returns the commit status of this action.

Docunent get Docunent ()
Returns the Telex document this action must be / is written to.
Actionld | getld()
Returns the id of this action.
User get | ssuer ()
Returns the user who issued this action.
int[] get Keys()
Returns the keys associated with this action.
Site | getLocation()
Returns the site where this action was issued.
Peer get Peer ()

Returns the peer who issued this action.

Action. SerializationS

get Seri al i zati onStatus()

tatus Returns the serialization status of this action.
long | getTine()
Returns the time this action was submitted.
long | getTinmestanp()

Returns the time-stamp of this action.

java.util . Set

get Unresol vedConstrai nts()
Returns the set of unresolved constraints of this action.

Val ueVect or. Ver si onVe
ctor

get Ver si onVect or ()

Deprecated.
long | getWeight()

bool ean | isAborted()

Returns whether this action is aborted.
bool ean | isComitted()

Returns whether this action is committed.
bool ean | isDecided()

Returns whether this action is decided.
bool ean | isLocal ()

Returns whether this action wasissued locally.
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bool ean | isStable()
Returns whether this action is stable.

void | read(java.io.Datal nput in)

Reads this action from the specified input.This method is meant to be overridden by
subclasses in order to write their own fields.

static Action[] readAct i ons(Docurent | npl docunent, java.i o.Datal nput in)
Reads a sequence of actions of the specified document from the specified input.

j ava. |l ang. Qbj ect readResol ve()

void | renpveUnresol vedConstrai nt (Constraint resol ved)
Deprecated.

void | setCommitStatus(Action. ConmitStatus status)
Sets the commit status of this action to the specified value.

voi d | set Docunent (Docunent docunent)
Sets the Telex document this action must be written to.

void | setld(Actionld id)
Deprecated.

void | setSerializationStatus(Action. SerializationStatus status)
Deprecated.

void | setTine(long tine)
Deprecated.

void | setTinestanp(long tinestanp)
Deprecated.

voi d | setVersionVector(Val ueVect or. Versi onVector vector)
Deprecated.

void | set\Weight(long w

java.lang. String | toString()

void | wite(java.io.DataCutput out)
Writes this action to the specified output.

static void | witeActions(Action[] actions, java.io.DataQutput out)
Writes the specified sequence of actions to the specified output.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. | ang. Conpar abl e

conpareTo

Constructors
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Action
public Action()

Creates a new action with no associated action key.

Action
public Action(int[] keys)

Creates a new action associated with the specified keys.

Parameters:
keys - the set of keysto associate the action with.

Action
public Action(Actionld id)

Deprecated.

Creates a new action with the specified id.

For Telex'sinternal use only.

Parameters:
i d - theid of the new action.

M ethods

toString
public java.lang. String toString()

equals

public final bool ean equal s(java. | ang. Obj ect object)

compareTo

public int conpareTo(Action other)

Compares this action with the specified action for happened-before order. Actions submitted within the same fragment
compare as 0, i.e. are concurrent. Note that The method throws a RuntimeException if the computation of the happened-

before relation is disabled.

Parameters:
ot her - the action to compare this action with.

Returns:

anegative integer, zero or a positive integer as this action happened before, after or is concurrent to the specified

action.
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getKeys
public final int[] getKeys()

Returns the keys associated with this action. If this action is not associated with any action key, this method returns null.
This attribute is set by Action constructors.

Returns:
the keys associated with this action, or null if no action key is associated with this action.

getTime
public final 1ong getTine()

Returns the time this action was submitted. It isthe value read on the system clock of the site that issued this action. This
attribute is meant to be used by Act i onFi | t er s. It should be considered with caution since the system clocks of

cooperating sites may not be accurate and/or synchronized.

This attribute is set after a successful call to Docunent . addFr agnent ( Fr agnent ) with this action as parameter. Before
such acall, this attribute is -1.

Returns:
the time this action was generated.

setTime

public final void setTine(long tine)
Deprecated.
Sets the time this action was submitted.
For Telex'sinternal use only.

Parameters:
ti me - thetimeto set.

getTimestamp
public final |ong getTinmestanp()

Returns the time-stamp of this action. It is the sequence number of this action relative to the issuer peer, starting from O.
This attributes is meant to be used by Acti onFi | ters.

This attribute is set after a successful call to Docunent . addFr agnent ( Fr agnent ) with this action as parameter. Before
such acall, this attribute is less than 0.

Returns:
the time-stamp of this action, or -1 if no call to addFragment() with this action as parameter ever succeeded.

setTimestamp

public final void setTinestanp(long tinestanp)

Deprecated.
Sets the time-stamp of this action.

For Telex'sinternal use only.

Parameters:
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ti mest anp - the time-stamp to set.

getVersionVector
public final Val ueVector. VersionVector getVersionVector()

Deprecated.
Returns the version vector of this action.

For Telex'sinternal use only.

Returns:
the version vector of this action.

setVersionVector
public final void setVersionVector(Val ueVector. Versi onVector vector)

Deprecated.
Sets the version vector of this action.
For Telex'sinternal use only.

Parameters:
vect or - theversion vector to set.

getld
public final Actionld getld()

Returnstheid of thisaction. The id uniquely identifies this action across all sites.

This attribute is set after a successful call to Docunent . addFr agnent ( Fr agnent ) with this action as parameter. Before

such acall, this attribute is null.

Returns:
theid of this action.

setld
public final void setld(Actionld id)

Deprecated.
Setstheid of thisaction.
For Telex'sinternal use only.

Parameters:
i d - theid to givethisaction.

getPeer

public final Peer getPeer()

Returns the peer who issued this action.

This attribute is set after a successful call to Docunent . addFr agnent ( Fr agnment ) with this action as parameter. Before

such acall, this attribute is null.
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Returns:
the peer who issued this action.

getlssuer

public final User getlssuer()

Returns the user who issued this action.

This attribute is set after a successful call to Docunent . addFr agnent ( Fr agnment ) with this action as parameter. Before
such acall, this attribute is null.

Returns:
the user who issued this action.

getL ocation

public final Site getlLocation()

Returns the site where this action was issued.

This attribute is set after a successful call to Docunent . addFr agnent ( Fr agnment ) with this action as parameter. Before
such acall, this attribute is null.

Returns.
the site where this action was i ssued.

isL ocal
public final bool ean isLocal ()
Returns whether this action was issued locally.

This attribute is set after a successful call to Docunent . addFr agnent ( Fr agnment ) with this action as parameter. Before
such acal, this attribute is undefined.

Returns:
trueif this action was issued locally and false otherwise.

setDocument

public void set Docunent ( Docunent documnent)

Sets the Telex document this action must be written to. This method must be called prior to submitting this action through
theaddOver | api ngFr agment ( Fr agnent ) method.

This method cannot be called after this actions has been written to a document.

Parameters:
docunent - the document this action must be written to.

getDocument
publ i c Docunent get Docunent ()
Returns the Telex document this action must be / is written to.

Thisattribute is set after a successful call to set Docunent ( Docunent ) or Docunent . addFr agnent ( Fr agnment ) with
this action as parameter. Before such a call, this attribute is null.
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Returns:
the Telex document this action must be/ is written to.

getWeight
public | ong get Wi ght ()

setWeight
public void setWight(long w)

addUnresolvedConstraint
public voi d addUnresol vedConstrai nt (Constrai nt unresol ved)
Deprecated.

Adds the specified constraint to the set of unresolved constraints of this action. A constraint is unresolved if it targets an
action of adocument that is not merged to the document this action belongs to.

This methodsisfor Telex'sinternal use only.

Parameters:
unr esol ved - the unresolved constraint to add.

removeUnr esolvedConstraint
public void renmoveUnresol vedConstrai nt (Constraint resol ved)
Deprecated.

Removes the specified constraint from the set of unresolved constraints of this action. A constraint is unresolved if it
targets an action of a document that is not merged to the document this action belongs to.

This methodsisfor Telex'sinternal use only.

Parameters:
resol ved - the new set of unresolved constraints.

getUnresolvedConstraints

public java.util.Set getUnresol vedConstraints()

Returns the set of unresolved constraints of thisaction. A constraint is unresolved if it targets an action of adocument that
is not merged to the document this action belongsto.

Returns:
the set of unresolved constraints involving this action.

isCommitted

public bool ean i sCommi tted()
Returns whether this action is committed.

Returns:
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whether this action is committed.

iISAborted
public bool ean isAborted()

Returns whether this action is aborted.

Returns:
whether this action is aborted.

isDecided
publ i ¢ bool ean isDeci ded()

Returns whether this action is decided.

Returns.
whether this action is decided.

isStable

publ i c bool ean isStable()
Returns whether this action is stable.

Returns:
whether this action is stable.

getCommitStatus
public Action.ConmmitStatus get CommitStatus()

Returns the commit status of this action.

Returns:
the commit status of this action.

getSerializationStatus

public Action. SerializationStatus getSerializationStatus()

Returns the serialization status of this action.

Returns:
the serialization status of this action.

setCommitStatus

public void setComnitStatus(Action. ConmtStatus status)

Sets the commit status of this action to the specified value.

This methodsisfor Telex'sinternal use only.

Parameters:
st at us - the new commit status of this action.
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setSerializationStatus

public void setSerializationStatus(Action.SerializationStatus status)

Deprecated.
Sets the serialization status of this action to the specified value.

This methodsisfor Telex'sinternal use only.

Parameters:
st at us - the new seridlization status of this action.

write

public void wite(java.io.DataCQutput out)
throws java.io.| CException

Writes this action to the specified output. This method is meant to be overridden by subclasses in order to write their own
fields. The overridden method must call this method with super.write() as the fir st statement.

Parameters:
out - the output to write this action to.

Throws:
| CExcepti on - if an1/O error occurs.

read

public void read(java.io.Datal nput in)
throws java.io.l OException

Reads this action from the specified input.This method is meant to be overridden by subclasses in order to write their own
fields. The overridden method must call this method with super.read() as the first statement.

Parameters:
i n - theinput to read this action from.

Throws:
| CExcepti on - if an1/O error occurs.

writeActions

public static void witeActions(Action[] actions,
j ava.i o. Dat aCQut put out)
throws java.io.| OException

Writes the specified sequence of actions to the specified output. The method compresses action representation by using a
tranglation table, which is also written to the buffer.

Parameters:
act i ons - the sequence of actionsto write.
out - the output to write the sequence of actions to.

Throws:
| OExcept i on - if an1/O error occurs.
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readActions

public static Action[] readActions(Docunent!|npl docunent,
java.10. Datal nput in)
throws java.io.l OException

Reads a sequence of actions of the specified document from the specified input. The sequence must have been written by
thewrit eActions(Action[], DataCutput) method.

Parameters:
docunent - the document the actions belong to.

i n - theinput to read the sequence of actions from.

Returns:
the read sequence of actions.

Throws:
| CExcepti on - if an1/O error occurs.

readResolve
public java.l ang. Obj ect readResol ve()
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fr.inria.gforge.telex.application
Class Action.CommitStatus

j ava. |l ang. Obj ect
+-java. | ang. Enum
+-fr.inria.gforge.tel ex.application. Acti on. Conm t St at us

All Implemented I nterfaces:
javaio.Seridlizable, java.lang.Comparable

public static final class Action.CommitStatus
extends java.lang.Enum

The status of an action with respect to commitment.

Field Summary

public static final ABORTED
The action is a non-action of every schedule.

public static final GUARANTEED
The action is an action of every schedule.

public static final UNDEFI NED
The status of the action is not defined yet.

Method Summary

static | valueO(java.lang. String nane)
Acti on. Commi t St at us

static | val ues()
Action. Commit Status[]

Methodsinherited from classj ava. | ang. Enum

cl one, conpareTo, equals, getDeclaringC ass, hashCode, nane, ordinal, toString,
val uetd

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. | ang. Conpar abl e

conpareTo

Fields
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UNDEFINED
public static final fr.inria.gforge.tel ex.application.Action.ConmmtStatus UNDEFI NED

The status of the action is not defined yet.

ABORTED
public static final fr.inria.gforge.tel ex.application.Action.ConmtStatus ABORTED

The action is a non-action of every schedule.

GUARANTEED
public static final fr.inria.gforge.tel ex.application.Action.ConmitStatus GUARANTEED

The action is an action of every schedule.

M ethods

values

public final static Action.CommitStatus[] val ues()

valueOf

public static Action.ConmitStatus valueOf(java.lang. String nane)
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fr.inria.gforge.telex.application
Class Action.SerializationStatus

j ava. |l ang. Obj ect
+-java. | ang. Enum

+-fr.inria.gforge.tel ex.application.Action. SerializationStatus

All Implemented I nterfaces:
javaio.Seridlizable, java.lang.Comparable

public static final class Action.SerializationStatus
extends java.lang.Enum

The status of an action with respect to serialization.

Field Summary

public static final SERI ALI ZED

The action is GUARANTEED and ordered with respect to all hon-commuting
GUARANTEED actions.

public static final STABLE

The action is either ABORTED, or GUARANTEED and SERIALIZED and all preceding
actions are STABLE.

public static final UNKNOWN
The status of the action is not defined yet.

Method Summary

static | valueO (java.lang. String namne)
Action. SerializationS
tatus

static | val ues()
Action. SerializationS
tat us| |

Methodsinherited from classj ava. | ang. Enum

cl one, conpareTo, equals, getDeclaringC ass, hashCode, name, ordinal, toString,
val uedr

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. | ang. Conpar abl e

conpar eTo
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Fields

UNKNOWN

public static final fr.inria.gforge.tel ex.application.Action. SerializationStatus
UNKNOWN

The status of the action is not defined yet.

SERIALIZED

public static final fr.inria.gforge.tel ex.application.Action. SerializationStatus
SERI ALI ZED

The action is GUARANTEED and ordered with respect to al non-commuting GUARANTEED actions.

STABLE

public static final fr.inria.gforge.tel ex.application.Action.SerializationStatus
STABLE

The action is either ABORTED, or GUARANTEED and SERIALIZED and al preceding actions are STABLE.

M ethods

values

public final static Action.SerializationStatus[] val ues()

valueOf

public static Action.SerializationStatus val ueX (java.l ang. String nane)
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fr.inria.gforge.telex.application
Class ActionFilter

j ava. |l ang. Obj ect
+-fr.inria.gforge.tel ex.application.ActionFilter
All Implemented I nterfaces:
javaio.Seriaizable

Direct Known Subclasses:
RetainThisDocumentActionsOnly, ExcludeTheseUsersActions, RetainTheseUsersActionsOnly,
RetainMyActionsOnly

public abstract class ActionFilter
extends java.lang.Object
implements java.io.Serializable

An object that specifies Act i onsto exclude from the view of a Docunent . An action filter may be associated with one or more
documents by calling the Docunent . def i neFi | t er (Acti onFi | t er) method. An action filter has a name for convenience;
Telex does not use it.

An action filter may be activated or de-activated by calling theset Acti ve(bool ean) method. The change of activity status
appliesto all documents that the filter is associated with. When generating sound Schedul es on the document, only the active
filters of the document are applied. The activity status of an action filter is saved as part of the persistent state of each of the
documentsit is associated with when closing the document.

This class may be sub-classed by applications, for instance to provide methods for describing afilter. A filter must be serializable
in order to be saved as part of the persistent state of adocument. This class provides several filters of general interest, asthe
Acti onFil ter. Ret ai nMyActi onsOnl y filter.
Author:
P. SutraINRIA/Regal, JM. Busca INRIA/Regal

Nested Class Summary

cl ass ActionFilter. Excl udeTheseUser sActi ons
ActionFilter.ExcludeTheseUsersActions

class | ActionFilter.Retai nM/ActionsOnly
ActionFilter.RetainMyA ctionsOnly

class | ActionFilter.Retai nTheseUsersActi onsOnly
ActionFilter.RetainTheseUsersActionsOnly

class | ActionFilter.RetainThi sDocunent Acti onsOnly
ActionFilter.RetainThisDocumentActionsOnly

Field Summary

protected transient _docunent
protected | _isActive
protected | _nane

Page 55 of 129



fr.inria.gforge.telex.application.ActionFilter

Constructor Summary

public | ActionFilter(java.lang.String nane)
Creates an active action filter with the specified name.
public | ActionFilter(java.lang.String name, bool ean active)

Creates an action filter with the specified name and activity status.

Method Summary

java.lang. String | getNane()
Returns the name of this action filter.

bool ean | isActive()
Determines whether this action filter is active.

abstract boolean | isFiltered(Action a)

Determines whether the specified action must be filtered out.

void | setActive(bool ean on)

Sets the activity status of this action filter to the specified value.

voi d | set Docunent ( Docunent documnent)
Associate this filter with the specified document.

java.lang. String | toString()

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll,

wai t

toString,

wai t,

wai t,

Fields

_name

protected java.lang. String _nane

_isActive

protected bool ean _isActive

_document

protected transient fr.inria.gforge.tel ex. Docunent _docunent

Constructors
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ActionFilter

public ActionFilter(java.lang.String nane)
Creates an active action filter with the specified name.

Parameters:
nane - the name of the new action filter.

ActionFilter

public ActionFilter(java.lang.String nane,
bool ean active)

Creates an action filter with the specified name and activity status.

Parameters:
nane - the name of the new action filter.
acti ve - the activity status of the new action filter.

M ethods

toString
public java.lang. String toString()

getName
public java.lang. String get Nane()

Returns the name of this action filter.

Returns:
the name of this action filter.

iSActive
public final bool ean isActive()
Determines whether this action filter is active.

Returns.
trueisthis action filter is active, and false otherwise.

setActive

public final void setActive(bool ean on)
Sets the activity status of this action filter to the specified value.

Parameters:

on - trueisthisfilter must be activated, and falseif this filter must be de-activated.
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setDocument

public final void setDocunent (Docunment docunent)

Associate thisfilter with the specified document. Telex calls this method when the

Docunent . defi neFi | ter (Acti onFil ter) iscalled on the specified document with thisfilter as parameter. It also calls
this methods when thisTilter is restored from persistent storage.

Parameters:
docunent - the document to associate this filter with.

isFiltered
public abstract boolean isFiltered(Action a)

Determines whether the specified action must be filtered out. This method is meant to be overridden by sub-classes: no
default implementation is provided.

Parameters:
a - the action to check.

Returns:
true if the action must be filtered out, and false otherwise.
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fr.inria.gforge.telex.application
Class ActionFilter .RetainM yActionsOnly

j ava. |l ang. Obj ect

+-fr.inria.gforge.tel ex.application.ActionFilter

I+-f r.inria.gforge.tel ex.application.ActionFilter.Retai nM/Acti onsOnly

All Implemented I nterfaces:
javaio.Seriaizable

public static class ActionFilter .RetainMyActionsOnly
extends ActionFilter

An action filter that retains only the actions that are issued by invoking user.
Author:
JM. Busca INRIA/Regal

Fieldsinherited from classfr.i nri a. gf orge. t el ex. appli cation. Acti onFilter

_docunent, _isActive, nane

Constructor Summary

public | ActionFilter.Retai nM/Acti onsOnl y(java.lang.String nane)
An action filter that retains only the actions that are issued by invoking user.
Method Summary
bool ean | isFiltered(Action a)

java.lang. String | toString()

Methodsinherited from classfr. i nri a. gf orge. tel ex. appli cation. ActionFilter

get Name, isActive, isFiltered, setActive, setDocunent, toString

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t
Constructors

ActionFilter RetainMyActionsOnly
public ActionFilter.Retai nM/ActionsOnly(java.lang. String nane)

An action filter that retains only the actions that are issued by invoking user.

Parameters:
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nane - the name of thefilter.

M ethods

toString
public java.lang. String toString()

isFiltered
public final boolean isFiltered(Action a)

Determines whether the specified action must be filtered out. This method is meant to be overridden by sub-classes: no
default implementation is provided.
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fr.inria.gforge.telex.application
Class ActionFilter.RetainT heseUser sActionsOnly

j ava. |l ang. Obj ect

+-fr.inria.gforge.tel ex.application.ActionFilter

I+-f r.inria.gforge.tel ex.application.ActionFilter.Retai nTheseUsersActi onsOnly

All Implemented I nterfaces:
javaio.Seriaizable

public static class ActionFilter .RetainTheseUser sActionsOnly
extends ActionFilter

An action filter that retains only the actions that are issued by a set of users.
Author:
JM. Busca INRIA/Regal

Fieldsinherited from classfr.i nri a. gf orge. t el ex. appli cation. Acti onFilter

_docunent, _isActive, nane

Constructor Summary

public | ActionFilter.Retai nTheseUsersActi onsOnly(java.lang. String namne,
Java. utiT.ColTection users)

Creates an action filter that retains only the actions that are issued by the specified set of
users.

Method Summary

bool ean

i sFiltered(Action a)

java.lang. String | toString()

Methodsinherited from classfr. i nri a. gf orge. t el ex. appli cation. ActionFilter

get Name, isActive, isFiltered, setActive, setDocunent, toString

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

ActionFilter .RetainTheseUser sActionsOnly

public ActionFilter.Retai nTheseUsersActionsOnly(java.lang. String nane,
java.util.Coll ection users)

Creates an action filter that retains only the actions that are issued by the specified set of users.
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Parameters:
nane - the name of thefilter.
user s - thelist of users whose actions must be retained.

M ethods

toString
public java.lang. String toString()

isFiltered
public final boolean isFiltered(Action a)

Determines whether the specified action must be filtered out. This method is meant to be overridden by sub-classes: no
default implementation is provided.
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fr.inria.gforge.telex.application
Class ActionFilter .ExcludeT heseUser sActions

j ava. |l ang. Obj ect

+-fr.inria.gforge.tel ex.application.ActionFilter

I+-f r.inria.gforge.tel ex.application.ActionFilter.ExcludeTheseUsersActions

All Implemented I nterfaces:
javaio.Seriaizable

public static class ActionFilter .ExcludeT heseUser sActions
extends ActionFilter

An action filter that excludes all the actions that are issued by a set of users.
Author:
JM. Busca INRIA/Regal

Fieldsinherited from classfr.i nri a. gf orge. t el ex. appli cation. Acti onFilter

_docunent, _isActive, nane

Constructor Summary

public | ActionFilter.ExcludeTheseUsersActions(java.lang. String naneg,
Java. utiT.ColTection users)

Creates an action filter that excludes all the actions that are issued by the specified set of
users.

Method Summary

bool ean

i sFiltered(Action a)

java.lang. String | toString()

Methodsinherited from classfr. i nri a. gf orge. t el ex. appli cation. ActionFilter

get Name, isActive, isFiltered, setActive, setDocunent, toString

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

ActionFilter .ExcludeT heseUser sActions

public ActionFilter.ExcludeTheseUsersActions(java.lang. String nane,
java.util.Coll ection users)

Creates an action filter that excludes all the actions that are issued by the specified set of users.
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Parameters:
nane - the name of thefilter.
user s - thelist of users whose actions must be excluded.

M ethods

toString
public java.lang. String toString()

isFiltered
public final boolean isFiltered(Action a)

Determines whether the specified action must be filtered out. This method is meant to be overridden by sub-classes: no
default implementation is provided.
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fr.inria.gforge.telex.application
Class ActionFilter.RetainThisDocumentActionsOnly

j ava. |l ang. Obj ect

+-fr.inria.gforge.tel ex.application.ActionFilter

I+-f r.inria.gforge.tel ex.application.ActionFilter.RetainThi sDocurment Acti onsOnly

All Implemented I nterfaces:
javaio.Seriaizable

public static class ActionFilter .RetainThisDocumentActionsOnly
extends ActionFilter

An action filter that retains only the actions belonging to a document.
Author:
JM. Busca INRIA/Regal

Fieldsinherited from classfr.i nri a. gf orge. t el ex. appli cation. Acti onFilter

_docunent, _isActive, nane

Constructor Summary

public | ActionFilter.Retai nThi sDocunent Acti onsOnly(java.lang. String nare,
Docunment document )

Creates an action filter that retains only the actions belonging to the specified document.

Method Summary

bool ean

i sFiltered(Action a)

java.lang. String | toString()

Methodsinherited from classfr. i nri a. gf orge. tel ex. appli cation. ActionFilter

get Nane, isActive, isFiltered, setActive, setDocunent, toString

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

ActionFilter .RetainThisDocumentActionsOnly

public ActionFilter.RetainThi sDocunment Acti onsOnly(java.lang. String nane,
Docunent docunent)

Creates an action filter that retains only the actions belonging to the specified document.
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Parameters:
nane - the name of thefilter.
docunent - the document whose actions must be retained only.

M ethods

toString
public java.lang. String toString()

isFiltered
public final boolean isFiltered(Action a)

Determines whether the specified action must be filtered out. This method is meant to be overridden by sub-classes: no
default implementation is provided.

Page 66 of 129



fr.inriagforge.telex.application.Constraint

fr.inria.gforge.telex.application
Class Constraint

j ava. |l ang. Obj ect
+-fr.inria.gforge.tel ex.application. Constraint

All Implemented I nterfaces:
javaio.Seriaizable

public class Constraint
extends java.lang.Object
implements java.io.Seriaizable

The generic representation of a constraint in Telex. A constraint expresses a scheduling invariant, defined by its
Const r ai nt. Type, between two Act i on s. The application adds constraint to a document through the
Docunent . addFr agment ( Fr agnent ) , Docunent . addOver | appi ngFr agnment ( Fr agnent ) and

Const r ai nt Checker . get Constrai nts(Action, Action) methods.

Most often, a constraint binds two actions of the same document and it is therefore called an intra-document constraint. A
constraint, however, may bind actions of two distinct documents: such a constraint is called a cross-documents constraints, and the
corresponding documents are said to be bound.

Intra-document constraints. These constraints may bind actions issued by either the same peer or two distinct peers. In general,
the application specifies these constraints through the Docunent . addFr agnment ( Fr agnent ) and the
Const r ai nt Checker . get Constrai nts(Action, Action) methods, respectively.

Cross-document constraints. These constraints, together with the actions they bind, must be specified through the
Documnent . addOver | appi ngFr agnment ( Fr agnent ) method, asin the following example:

/1 dl1 and d2 are opened documnent

Action al = new Action();

Action a2 = new Action();

Constraint cl = new Constraint(al, ENABLES, a2);
Constraint c2 = new Constraint(a2, ENABLES, al);
Fragment f = new Fragnent();

f.addAction(al);

f.addAction(a2);

f.addConstrai nt(cl);

f.addConstraint(c2);

/'l specify where each action goes

al. set Docunent (d1);

a2. set Docunent (d2) ;

d2. addOver | appi ngFragment (f);

A constraint generator may generate constraints in a deterministic fashion or not. A constraint is deterministically generated if the
process of generating it only depends on the actions that the constraint binds. In particular, this process does not depend on the site
where the constraint is generated, or on the state of the document when the constraint is generated. If aconstraint is
deterministically generated, Telex saves storage space and network bandwidth consumption by logging the constraint only once.

This class may be sub-classed by Telex applicationsin order to define application-specific attributes. These attributes will be stored
in the multi-log along the generic attributes and they will be transmitted to other peer Telex instances.
Author:

JM. Busca INRIA/Regal, Abhishek Gupta INRIA/Rega

Page 67 of 129



fr.inriagforge.telex.application.Constraint

Nested Class Summary

cl ass

Constraint. Type
Constraint. Type

Constructor Summary

public | Constraint()
Creates a constraint object without any type.
public | Constraint(Action first, Constraint.Type type, Action second)

Creates a constraint of the specified type between the specified actions.

Method Summary

Constrai nt copy()
Returns a copy of this constraint.
bool ean | crossesDocunent s()
Returns whether this constraint is a cross-document constraint.
bool ean | equal s(java. |l ang. Obj ect obj ect)
Action | getFirstAction()
Returns the first action that this constraint binds.
User get | ssuer ()
Returns the user who issued this constraint.
Site | getlLocation()
Returns the site where this constraint was issued.
Logld | getLogld()
Deprecated.
Peer get Peer ()
Returns the peer who issued this constraint.
Action | getSecondAction()

Returns the second action that this constraint binds.

Constraint. Type

get Type()

Returns the type of this constraint.

i nt hashCode()
bool ean | isDeterministic()
Returns the generation mode of this constraint.
bool ean | isLocal ()
Returns whether this constraint was issued locally.
void | read(java.io.Datal nput in)

Reads this constraint from the specified input.This method is meant to be overridden by
subclasses in order to write their own fields.
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void | setFirstAction(Action action)
Deprecated.

void | setLogld(Logld id)
Deprecated.

voi d | set SecondAction(Action action)
Deprecated.

java.lang. String | toString()

static | toString(Constraint. Type type)
java.lang. String

void | wite(java.io.DataCutput out)
Writes this constraint to the specified output.

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll,
wai t

toString,

wai t,

wai t,

Constructors

Constraint
public Constraint()

Creates a constraint object without any type. This mandatory nullary constructor is necessary to read constraints from the

multi-log.

Constraint

public Constraint(Action first,
Constraint. Type type,
Action second)

Creates a constraint of the specified type between the specified actions. If the type is ENABLES, the constraint specifies
that the first action enables the second action. If the typeis NOT _BEFORE, the constraint specifies that the first action is

not before the second action.

Parameters:
first -thefirst action that this constraint binds.
t ype - the type of the constraint between first and second.
second - the second action that this constraint binds.

M ethods

toString
public java.lang. String toString()
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equals

publ i c bool ean equal s(j ava. | ang. Cbj ect object)

hashCode
public int hashCode()

getType
public final Constraint.Type get Type()

Returns the type of this constraint.

Returns:
the type of this constraint.

setFirstAction

public final void setFirstAction(Action action)

Deprecated.
Sets the first action of this constraint to the specified action.
For Telex'sinternal use only.

Parameters:
act i on - thefirst action of the constraint.

getFirstAction
public final Action getFirstAction()

Returns the first action that this constraint binds.

Returns:
the first action that this constraint binds.

setSecondAction

public final void setSecondAction(Action action)

Deprecated.
Sets the second action of this constraint to the specified action.
For Telex'sinternal use only.

Parameters:
act i on - the second action of the constraint.

getSecondAction

public final Action getSecondAction()
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(continued from last page)
Returns the second action that this constraint binds.

Returns:
the second action that this constraint binds.

setLogld
public final void setlLogld(Logld id)

Deprecated.
Setstheid of the log this constraint is logged into.
For Telex'sinternal use only.

Parameters:
i d - theid of the log this constraint is logged into.

getLogld
public final Logld getlLogld()
Deprecated.
Returnstheid of the log this constraint islogged into.

For Telex'sinternal use only.

Returns:
theid of the log this constraint islogged into.

getPeer
public final Peer getPeer()
Returns the peer who issued this constraint.

This attribute is set after a successful call to the Docunent . addFr agment ( Fr agnent ) with this constraint as parameter.
Before such acall, this attribute is null.

Returns:
the peer who issued this constraint.

getl ssuer
public final User getlssuer()
Returns the user who issued this constraint.

This attribute is set after a successful call to the Docunent . addFr agment ( Fr agnent ) with this constraint as parameter.
Before such a call, this attribute is null.

Returns:
the user who issued this constraint.

getL ocation
public final Site getLocation()
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Returns the site where this constraint was issued.

This attribute is set after a successful call to the Docunent . addFr agment ( Fr agnent ) with this constraint as parameter.
Before such acall, this attribute is null.

Returns:
the site where this constraint was issued.

isL ocal

public final boolean isLocal ()

Returns whether this constraint was issued locally.

This attribute is set after a successful call to the Docunent . addFr agnment ( Fr agment ) with this constraint as parameter.
Before such acall, this attribute is null.

Returns:
trueif this constraint was issued locally and false otherwise.

isDeter ministic

public bool ean isDetermnistic()
Returns the generation mode of this constraint. Telex only checks this attribute on constraints issued by a constraint
generator.
The default implementation of this method provided by this class always return true. It should be overridden by sub-classes
if needed.

Returns:
trueif this constraint is generated deterministically, and fal se otherwise.

crossesDocuments
publ i c bool ean crossesDocunent s()

Returns whether this constraint is a cross-document constraint. The method compares actions document ids. It does not
check that corresponding documents are opened and merged at the local site.

This method returns avalid value after a successful call to the Docunent . addFr agnent ( Fr agnment ) with this constraint
as parameter. Before such a call, the method throws an 1llegal StaieException.

Returns:
true if this constraint crosses documents false otherwise.

Ccopy
public Constraint copy()

Returns a copy of this constraint. The copy is obtained through serialization/deserialization. NOTE that referred-to actions
are not copied.

Returns.

write

public void wite(java.io.DataCQutput out)
throws java.io.| OException
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Writes this constraint to the specified output. This method is meant to be overridden by subclassesin order to write their
own fields. The overridden method must call this method with super.write() as the first statement.

Parameters:
out - the output to write this action to.

Throws:
| OExcept i on - if an1/O error occurs.

read

public void read(java.io.Datal nput in)
throws java.io.| OException

Reads this constraint from the specified input. This method is meant to be overridden by subclassesin order to write their
own fields. The overridden method must call this method with super.read() as the fir st statement.

Parameters:
i n - theinput to read this constraint from.

Throws:
| CExcepti on - if an1/O error occurs.

toString
public static java.lang. String toString(Constraint. Type type)
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fr.inria.gforge.telex.application
Class Constraint. Type

j ava. |l ang. Obj ect
+-java. | ang. Enum
+-fr.inria.gforge.tel ex.application. Constraint. Type

All Implemented I nterfaces:
javaio.Seridlizable, java.lang.Comparable

public static final class Constraint.Type
extends java.lang.Enum

The type of an ACF constraint.

Field Summary

public static final ENABLES
The enable constraint.

public static final NON_COWWUTI NG
The non-commuting constraint.

public static final NOT_AFTER
The not-after constraint.

Method Summary

static | valueO(java.lang. String nane)
Constraint. Type

static | val ues()
Constraint. Type[]

Methodsinherited from classj ava. | ang. Enum

cl one, conpareTo, equals, getDeclaringC ass, hashCode, nane, ordinal, toString,
val uetd

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. | ang. Conpar abl e

conpareTo

Fields
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ENABLES
public static final fr.inria.gforge.telex.application.Constraint.Type ENABLES

The enable constraint.

NOT_AFTER
public static final fr.inria.gforge.telex.application.Constraint.Type NOT_AFTER

The not-after constraint.

NON_COMMUTING
public static final fr.inria.gforge.tel ex.application.Constraint. Type NON_COMWUTI NG

The non-commuting constraint.

M ethods

values

public final static Constraint.Type[] val ues()

valueOf

public static Constraint. Type val ue (java.l ang. String nane)
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fr.inria.gforge.telex.application
| nter face ConstraintChecker

All Known Implementing Classes:
CreationTimeOrder, NonCommutingActions

public interface ConstraintChecker
extends

An application-specific object that checks for Const r ai nt sbetween Act i ons. Telex associates with each Docunent the
constraint checker that the application has registered for the type of the document, if any. Whenever an action al is added to the
document, Telex checks for constraints between al and all existing action a2, whether issued by the same or a distinct peer as al.
Telex performs this check whether action al is added by the local peer or aremote peer.

Telex first tests whether actions al and a2 are likely to be bound by comparing their keys. If so, Telex then calls the

get Const rai nt s(Acti on, Acti on) method to get the actual set of contraints between al and a2. Finally, Telex adds the
returned set, if any, to the document. See the the Const rai nt . i sDet er mi ni sti c() method for more details on how theses
constraints are logged.

Note that Telex never checks for constraints between actions that belong to two distinct documents, even if these documents are
bound. See the Const r ai nt classfor more details on the classification of constraints.

This class provides two examples of constraint checkers.
Author:
P. SutraINRIA/Regal, M. Busca INRIA/Regal

Nested Class Summary

cl ass Const rai nt Checker. Creati onTi neOr der
ConstraintChecker.CreationTimeOrder

class | Constraint Checker. NonComut i ngActi ons
ConstraintChecker.NonCommutingActions

Method Summary

Fr agnent get Constrai nts(Acti on added, Action existing)
Determines the set of constraints between the specified actions.

M ethods

getConstraints

public Fragnent get Constraints(Action added,
Action existing)

Determines the set of constraints between the specified actions. Telex calls this method whenever a new action is added to
adocument. The method is called under specific conditions: see the description of the
"telex.scheduling.constraintCheckingM ode" and the "telex.scheduling.doCheckActionKeys* properties. If thereis no
constraint between the specified actions, the method must return an empty fragment.

Parameters:
added - anew action added to the document.
exi sti ng - an existing action of the document.
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Returns:
the set of constraints between action aand b or an empty fragment if there is no constraint.
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fr.inria.gforge.telex.application
Class ConstraintChecker .NonCommutingActions

j ava. |l ang. Obj ect

+-fr.inria.gforge.tel ex.application. Constraint Checker. NonCommrut i ngActi ons

All Implemented I nterfaces:
ConstraintChecker

public static final class ConstraintChecker .NonCommutingActions
extends java.lang.Object
implements ConstraintChecker

A constraint checker that specifies that no two actions commute.
Author:
JM. Busca INRIA/Regd

Constructor Summary

public | Constraint Checker.NonConmuti ngActions()
Creates constraint generator that specifies that no two actions commute.
Method Summary
Fr agnment get Constrai nts(Action a, Action b)

Methodsinherited from classj ava. | ang. Qbj ect

wai t

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait,

wai t,

Methodsinherited from interfacefr. i nri a. gf orge. t el ex. appl i cati on. Const r ai nt Checker

get Constraints

Constructors

ConstraintChecker NonCommutingActions
publ i ¢ Constrai nt Checker. NonCommruti ngActions()

Creates constraint generator that specifies that no two actions commute.

M ethods

getConstraints

public Fragnment get Constraints(Action a,
Actron b)
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fr.inria.gforge.telex.application
Class ConstraintChecker.CreationTimeOrder

j ava. |l ang. Obj ect

+-fr.inria.gforge.tel ex.application. Constraint Checker. CreationTi neCrder

All Implemented I nterfaces:
ConstraintChecker

public static final class ConstraintChecker.CreationTimeOrder
extends java.lang.Object
implements ConstraintChecker

A constraint checker that forces scheduling in creation-time order. This constraint checker relies on the system clock of
cooperating sites, which may not be synchronized with one another.
Author:

JM. Busca INRIA/Regal

Constructor Summary

public | ConstraintChecker. CreationTi neO der ()
Creates constraint generator that that forces scheduling in creation-time order.
Method Summary
Fr agnment get Constrai nts(Action a, Action b)

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacefr. i nri a. gf orge. t el ex. appl i cati on. Const r ai nt Checker

get Constraints

Constructors

ConstraintChecker.CreationTimeOrder
publi c Constraint Checker. CreationTi neOrder ()

Creates constraint generator that that forces scheduling in creation-time order.

M ethods

getConstraints

public Fragnment get Constraints(Action a,
Actron b)
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fr.inria.gforge.telex.application
| nter face DocumentState

public interface DocumentState
extends java.io.Serializable

The state of aDocunent asmaintained by aTel exAppl i cat i on. This may be the Java abject representing the document itself or
any object that the application uses to identify such object. Document states are used to specify Schedul es or materialized
St at eSnapshot S.

When storing a document state on persistent storage, Telex optimizes disk utilization by using a content-based naming scheme, as
follows. Telex splits the state into fixed-size fragments, computes the SHA-1 hash of each fragment, and storesit in afile named
after the hash value. Thus, state fragments that remain unchanged from one snapshot to another are reused instead of being stored
twice. Moreover, Telex stores fragments in a space common to all users, thus enabling fragment sharing between users.

The application may help Telex to improve fragment re-use and sharing by specifying the appropriate set of fragmentsto use. This
isthe purpose of thespl it () andassenbl e( Seri al i zabl e[ ]) methods, which Telex calls before saving and after restoring
the document state, respectively.

The state of a document must be serializable in order to be stored on persistent storage. In the current implementation, Telex also
use serialization - deserialization to generate copies of the state.
Author:

JM. Busca INRIA/Regal

Field Summary

public static final DEFAULT_FRAGVENT_SI ZE

The default size of state fragments.
Vaue: 8192

Method Summary

void | assenble(java.io.Serializable[] parts)
Provides the fragments that make up this document state.

java.io. Serializable[ split()
] Returns the fragments that make up this document state.

Fields

DEFAULT _FRAGMENT_SIZE
public static final int DEFAULT FRAGVENT Sl ZE

The default size of state fragments.
Constant value: 8192

M ethods

split

public java.io. Serializable[] split()
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Returns the fragments that make up this document state. Telex calls this method before storing this state on persistent
storage. It then stores each returned fragment in file named after the hash of the fragment. If the method returns null, Telex

splitsthis state in fragments of size DEFAULT_FRAGVENT_SI ZE.

Returns:
the fragments that make up this document state.

assemble

public void assenble(java.io.Serializable[] parts)

Provides the fragments that make up this document state. If thespl i t () returned anon-null value, Telex calls this method
after loading document state from persistent storage.

Parameters:
part s - the fragments that make up this state.
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fr.inria.gforge.telex.application
Class Fragment

j ava. |l ang. Obj ect
+-fr.inria.gforge.tel ex. application. Fragment

All Implemented I nterfaces:
javaio.Seriaizable

public class Fragment
extends java.lang.Object
implements java.io.Seriaizable

A set of Acti onsand Const r ai nt sconsidered as awhole. See the Docunent . addFr agnment ( Fr agnent ) method.
Author:
JM. Busca INRIA/Regal

Field Summary

public | _id

Constructor Summary

public Fragnent ()
Creates an empty fragment.

public Fragnment (j ava. util.HashSet actions, java.util.HashSet constraints)
Creates a new fragment containing the specified sets of actions and constraints.

public Fragnent (java.util.Collection actions, java.util.Collection
constraints)

Creates a new fragment containing the specified collections of actions and constraints.

public Fragnent (Fragnment fragnent)
Creates a new fragment which is copy of the specified fragment.

Method Summary

bool ean | add(Action action)
Adds the specified action to this fragment.

bool ean | add(Constraint constraint)
Adds the specified constraint to this fragment.

bool ean | add(Fragment fragnent)
Adds the elements of the specified fragment to this fragment.

void | clear()
Removes all of the elements of this fragment.

bool ean | contai ns(Fragnent f)
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Fr agnment dar ksi de()

java. util. Set get Actions()

Returns the set of actions of this fragment.

java. util. Set get Constrai nts()

Returns the set of constraints of this fragment.

java. util. Set get Docunent s()

bool ean | isC osed()

bool ean | isEmpty()

Checks whether this fragment is empty.

bool ean | i SoundW t h( Fr agment candi dat e)

Fr agnment proj ectOn(java.util.Set docs)

void | reBuild()
Deprecated.

bool ean | renobve(Fragnent fragnent)

Removes the elements of the specified fragment from this fragment.

java.lang. String | toString()

Methodsinherited from classj ava. | ang. Qbj ect

wai t

clone, equals, finalize, getC ass, hashCode, notify, notifyAll, toString,

wai t,

wai t,

Fields

_id
public long _id

Constructors

Fragment
public Fragment ()

Creates an empty fragment.

Fragment

public Fragment(java.util.HashSet actions,
Java. util.HashSet constraints)
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Creates a new fragment containing the specified sets of actions and constraints. The fragment is backed by the specified
sets: changes to the sets are reflected in the fragment and vice-versa.

Parameters:
act i ons - the set of actionsto initialy placein this fragment, or null if the set is empty.
const rai nt s - the set of constraintsto initially place in this fragment, or null if the set is empty.

Fragment

public Fragment(java.util.Collection actions,
Java.util.Collection constraints)

Creates a new fragment containing the specified collections of actions and constraints. The constructor creates a copy of
the specified collections: changes to the collections are not reflected in the fragment and vice-versa. Thisis a convenience
method which is equivalent to:

Fragnment fragment = new Fragnent();

for (Action a : actions) {
fragnent. add(a);

}

for (Constraint ¢ : constraints) {
fragment . add(c);

Parameters:
act i ons - the collection of actionsto initially place in this fragment, or null if the collection is empty.
constrai nts - the collection of constraintsto initially placein this fragment, or null if the collection is empty.

Fragment

public Fragnent (Fragnent fragnent)
Creates a new fragment which is copy of the specified fragment.

Parameters:
fragnment - the fragment to duplicate.

M ethods

toString
public java.lang. String toString()

getActions
public java.util.Set getActions()

Returns the set of actions of this fragment. The returned set is backed by this fragment, so changes to this fragment are
reflected in the set, and vice-versa

Returns:
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the set of actions of this fragment.

getConstraints
public java.util.Set getConstraints()

Returns the set of constraints of this fragment. The returned set is backed by this fragment, so changes to this fragment are
reflected in the set, and vice-versa.

Returns:
the set of constraints of this fragment.

ISEmpty
public bool ean i sEnpty()
Checks whether this fragment is empty. A fragment is empty if it contains no action and no constraint.

Returns:
trueif this fragment is empty and false otherwise.

add

public bool ean add(Action action)
Adds the specified action to this fragment.

Parameters:
act i on - the action to add.

Returns:
trueif this fragment did not already contain the specified action, and false otherwise.

add

publi ¢ bool ean add(Constraint constraint)
Adds the specified constraint to this fragment.

Parameters:
constrai nt - the constraint to add.

Returns:
trueif this fragment did not already contain the specified constraint, and false otherwise.

add

publ i c bool ean add(Fragnent fragment)
Adds the elements of the specified fragment to this fragment.

Parameters:
fragment - the fragment whose elements are to be added.

Returns:
trueif this fragment changed as aresult of the call, and false otherwise.
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remove

publ i c bool ean renove(Fragnment fragnent)
Removes the elements of the specified fragment from this fragment.

Parameters:
fragment - the fragment whose elements are to be removed.

Returns:
trueif this fragment changed as aresult of the call, and false otherwise.

reBuild
public void reBuild()

Deprecated.

Rebuilds this fragment. Telex calls this method after actions have been logged, so as to take their id being set into account.

For Telex'sinternal use only.

clear

public void clear()

Removes all of the elements of this fragment. This fragment will be empty after this call returns.

isClosed

public bool ean isd osed()

ISoundWith

publ i c bool ean i SoundWt h( Fragnent candi date)

projectOn

public Fragnent projectOn(java.util.Set docs)

contains

publ i c bool ean contai ns(Fragnent f)

getDocuments

public java.util.Set getDocunents()
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darkside
public Fragnent darkside()
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fr.inria.gforge.telex.application
Class ProcessingPar ameters

j ava. |l ang. Obj ect

+-fr.inria.gforge.tel ex. application. Processi ngParaneters

public class ProcessingPar ameters
extends java.lang.Object

The application-defined parameters for processing a Docunent . These parametersfall into the following categories:

» Multi-log reading: the application action [resp. application constraint] field specifies the application-specific class of actions
that make up the document. Telex instantiates this class when reading the multi-log of the document. This class must have a
public nullary constructor. Default value: the Act i on [resp. Const r ai nt ] class.

» State storing: theinitial state field specifiesthe Docunent St at e at creation time. Thisisthe state of thefirst Schedul es
returned to the application. Default value: no initial state. The fragment size field specifies the optimal size of the state
fragments when storing a materialized St at eSnapshot on persistent storage. Default value:

Docunent St at e. DEFAULT_FRAGVENT_SI ZE.

« Constraint checking: the constraint checker field specifies the Const r ai nt Checker that Telex must use for the document.
Default value: no constraint checker.

« Action scheduling: the scheduling parameters field specifies the Schedul i ngPar anet er s to use for the document. These
parameters can be changed later on on a per-document basis. Default value:

Schedul i ngPar anmet er s. DEFAULT_PARAMETERS.

* Functional extensions: the replica reconciler [resp. schedule generator] field specify the application-specific
fr.inria.gforge.tel ex.reconciliation.ReplicaReconciler [resp. Schedul eGener at or ] classto use for the
document. Telex instantiates this class for each open document. This class must have a public nullary constructor. Default
value: thefr.inria.gforge.tel ex.reconciliation.ReplicaReconciler [resp. Schedul eGener at or] class.

Most Tel exAppl i cat i onsonly have to definethe initial state of a document, the actions and constraintsit is made of and a

specific constraint checker. Some applications may need to additionally define specific default scheduling parameters and state
fragment size. Telex provides default implementations of the replica reconciler and the schedule generator that suit most needs.

Only applications with very specific requirements need to provide their own replicareconciler and/or schedule generator.
Author:
JM. Busca INRIA/Regal

Field Summary

public static final DEFAULT_PARAMETERS
The constant for "default processing parameters’'.

Constructor Summary

public Processi ngPar anet er s()
Creates an instance of processing parameters with default values.

public Processi ngPar anet er s( Docunent St ate state, java.lang.d ass action,
Java.Tang. O ass constrai nt, ConstraintChecker checker)

Creates an instance of processing parameters with the specified initial state, application
action, application constraint and constraint checker.

Method Summary

java.lang. d ass | get ApplicationAction()
Returns the application action field of these parameters.
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java.l ang. d ass

get Appl i cati onConstraint ()

Returns the application constraint field of these parameters.

Const rai nt Checker

get Const rai nt Checker ()

Returns the constraint checker field of these parameters.

i nt

get Fragnent Si ze()

Return the fragment size field of these parameters.

Docunent St at e

getlnitial State()

Returnstheinitia state field of these parameters.

java.l ang. d ass

get Repl i caReconci |l er ()

Returns the replica reconciler field of these parameters.

java.l ang. d ass

get Schedul eGener at or ()

Returns the schedule generator field of these parameters.

Schedul i ngPar anet er s

get Schedul i ngPar anet er s()

Returns the default scheduling parametersfield of these parameters.

Constrai nt i nstancti at eConstraint ()
Returns a new instance of the constraint field of these parameters.
Action | instantiateAction()
Returns a new instance of the action field of these parameters.
Action | instantiateApplicationAction()
Returns a new instance of the application action field of these parameters.
Constrai nt i nstanti at eAppl i cati onConstraint ()

Returns a new instance of the application constraint field of these parameters.

Docunent St at e

i nst anti at eDocunent St at e()

Returns a new instance of the initial document state field of these parameters.

Repl i caReconci | er

i nstanti at eRepl i caReconci | er (Document | npl docunent)

Returns a new instance of the replicareconciler.

Schedul eGener at or

i nst anti at eSchedul eGener at or ( Schedul i ngCont ext cont ext)

Returns a new instance of the schedule generator field of these parameters.

void | setApplicationAction(java.lang.C ass action)
Sets the application action field of these parameters.

void | setApplicationConstraint(java.lang.C ass constraint)
Sets the application constraint field of these parameters.

voi d | setConstraint Checker (Constrai nt Checker checker)
Sets the constraint checker field of these parameters.

void | setFragnment Size(int size)
Sets the fragment size field of these parameters.

void | setlnitial State(DocunentState state)
Setstheinitial state of these parameters.

void | setReplicaReconciler(java.lang.d ass reconciler)

Setsthe replicareconciler field of these parameters.
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void | set Schedul eCGenerator(java.l ang. Cl ass generator)
Sets the schedule generator field of these parameters.

voi d | set Schedul i ngPar anet er s( Schedul i ngPar anet ers par anet ers)
Sets the scheduling parameters field of these parameters.

java.lang. String | toString()

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Fields

DEFAULT_PARAMETERS

public static final fr.inria.gforge.tel ex.application.ProcessingParaneters
DEFAULT_PARAMETERS

The constant for "default processing parameters'. This constant is created by calling the Pr ocessi ngPar anmet er s()
constructor.

Constructors

ProcessingPar ameter s

public Processi ngParaneters()

Creates an instance of processing parameters with default values.

ProcessingPar ameter s

publ i c Processi ngParanet ers(Docunent St at e st at e,
Java.Tang. O ass action,
j ava. |l ang. Cl ass constrai nt,
Constrai nt Checker checker)

Creates an instance of processing parameters with the specified initial state, application action, application constraint and
congtraint checker. Othersfields are set to default values.

The object passed astheinitia state parameter must never be updated after the constructor returns. The constructor checks
that the application action and application constraint classes can actually be instantiated with a nullary constructor.

Parameters:
st at e - theinitial statefield.
act i on - the application action field.
constraint - the application constraint field.
checker - the constraint checker field.

Throws:

Uni nst ant i abl eCl assExcept i on - if the action or constraint parameter cannot be instantiated with a nullary
constructor.

M ethods
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toString
public java.lang. String toString()

setApplicationAction

public void setApplicationAction(java.lang.d ass action)

Sets the application action field of these parameters. Thisfield is aclass that extends the Action class. It must have a
nullary constructor.

Parameters:
act i on - the application action to set.

getApplicationAction
public java.lang. d ass get ApplicationAction()

Returns the application action field of these parameters.

Returns:
the application action field of these parameters.

setApplicationConstraint

public void setApplicationConstraint(java.lang.C ass constraint)

Sets the application constraint field of these parameters. Thisfield is aclass that extends the Constraint class. It must have
anullary constructor.

Parameters:
constraint - the application constraint to set.

getApplicationConstraint
public java.lang. d ass get Applicati onConstraint ()

Returns the application constraint field of these parameters.

Returns:
the application constraint field of these parameters.

instantiateApplicationAction

public Action instantiateApplicationAction()
Returns a new instance of the application action field of these parameters.

Returns:
anew instance of the application action field of these parameters.

instantiateApplicationConstraint

public Constraint instantiateApplicationConstraint()

Returns a new instance of the application constraint field of these parameters.
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Returns:
anew instance of the application constraint field of these parameters.

setlnitial State

public void setlnitial State(DocunentState state)

Setstheinitial state of these parameters. Note that the object passed as parameter must never be updated after this method
returns.

Parameters:
st at e - theinitial state to set.

getlnitial State
public DocunentState getlnitial State()

Returnsthe initial state field of these parameters.

Returns:
the constraint checker field of these parameters.

setFragmentSize

public void setFragnentSi ze(int size)
Sets the fragment size field of these parameters.

Parameters:
si ze - the fragment size to set.

getFragmentSize
public int getFragnmentSize()

Return the fragment size field of these parameters.

Returns:
the fragment size field of these parameters.

setConstraintChecker

public void set Constraint Checker (Constrai nt Checker checker)

Sets the constraint checker field of these parameters.

Parameters:
checker - the constraint checker to set.

getConstraintChecker
publ i c Constraint Checker get Constrai nt Checker ()

Returns the constraint checker field of these parameters.

Returns:
the constraint checker field of these parameters.
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setSchedulingPar ameter s

public void set Schedul i ngPar anet er s( Schedul i ngPar anet ers par anet er s)

Sets the scheduling parameters field of these parameters.

Parameters:
par anet er s - the scheduling parameters to set.

getSchedulingPar ameters

publi ¢ Schedul i ngPar anmet er s get Schedul i ngPar anet er s()

Returns the default scheduling parameters field of these parameters.

Returns:
the default scheduling parametersfield of these parameters.

setReplicaReconciler

public void setReplicaReconciler(java.lang.d ass reconciler)
throws Uni nstanti abl ed assException

Setsthe replicareconciler field of these parameters. Thisfield is aclass that extends the ReplicaReconciler class. It must
have anullary constructor.

Parameters:
reconci | er - thereplicareconciler to set.

Throws:
Uni nst ant i abl eCl assExcept i on - if the replicareconciler cannot be instantiated with a nullary constructor.

getReplicaReconciler

public java.lang. d ass get ReplicaReconciler()

Returns the replicareconciler field of these parameters.

Returns:
the replicareconciler field of these parameters.

setScheduleGener ator

public void set Schedul eGenerator(java. |l ang. d ass generator)
t hrows Uni nstanti abl eC assExcepti on

Sets the schedule generator field of these parameters. Thisfield is aclass that extends the ScheduleGenerator class. It must
have anullary constructor.

Parameters:
gener at or - the schedule generator to set.

Throws:
Uni nst ant i abl eCl assExcept i on - if the generator cannot be instantiated with a nullary constructor.

getScheduleGener ator

public java.l ang. d ass get Schedul eGener at or ()
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Returns the schedule generator field of these parameters.

Returns:
the schedule generator field of these parameters.

instantiateAction

public Action instantiateAction()
Returns a new instance of the action field of these parameters.

Returns:
anew instance of the action field of these parameters.

instanctiateConstr aint

public Constraint instanctiateConstraint()
Returns a new instance of the constraint field of these parameters.

Returns:
anew instance of the constraint field of these parameters.

instantiateDocumentState

publ i c Docunent St ate instanti at eDocunent St at e()

Returns a new instance of theinitial document state field of these parameters.

Returns:
anew instance of theinitial document state field of these parameters.

instantiateScheduleGener ator

publi ¢ Schedul eGenerator instantiateSchedul eGenerator (Schedul i ngCont ext context)

Returns a new instance of the schedule generator field of these parameters.

Parameters:
cont ext - the scheduling context to pass to the constructor.

Returns:
anew instance of the schedule generator field of these parameters.

instantiateReplicaReconciler

public ReplicaReconciler instantiateReplicaReconciler(Docunment!|npl docunent)

Returns a new instance of the replicareconciler. The method assumes the following values, in order: (i) the
"telex.implementation.reconcilerClass" telex property; (ii) the replicareconciler field of these processing parameters.

Parameters:
docunent - the document to pass to the constructor.

Returns:
anew instance of the replicareconciler.
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fr.inria.gforge.telex.application
Class SchedulingParameters

j ava. |l ang. Obj ect

+-fr.inria.gforge.tel ex. application. Schedul i ngPar anmet ers

public class SchedulingPar ameters
extends java.lang.Object

The action scheduling parameters of a Docunent . These parameters control how often Telex automatically callsthe
Tel exAppl i cati on. execut e( Docunent, Schedul eGener at or) method in response to new fragments being added to the
document. Telex calls this method whenever one of the following conditionsis true:

« the number of fragments added to the document since the last call exceeds a given value (threshold parameter),
« the time since a new fragment was added after the last call exceeds a given value (delay parameter).

When evaluating these conditions, Telex considers fragments added by both local site and remote sites, as well as calls to execute()

that the application may trigger unconditionally by calling the Docunent . execut eNow( bool ean) method.

Automatic calls to execute() may be de-activated by specifying the UNSPECIFIED _THRESHOLD and UNSPECIFIED _DELAY
values for the threshold and delay parameters, respectively. In this case, the application may obtain new sound schedules only by
calling executeNow().

When adocument is opened, it is assigned the default scheduling parameters defined for its type. These parameters may be
dynamically changed by calling the Docunent . set Schedul i ngPar anet er s( Schedul i ngPar anet er s) . When several
documents are bound by cross-document constraints, Telex automatically set the scheduling parameters of all of the bound
documents to the most restrictive values currently defined for these documents.
Author:

JM. Busca INRIA/Regd

Field Summary

public static final DEFAULT_PARAMETERS
The constant for "default scheduling parameters'.

public static final NO_DELAY

The constant for "no delay”.
Vaue 0

public static final NO_THRESHOLD

The constant for "no threshold".
Value: 1

public static final UNSPECI FI ED_DELAY

The constant for "unspecified delay".
Value: - 1

public static final UNSPECI FI ED_THRESHOLD

The constant for "unspecified threshold".
Vaue 0

Constructor Summary
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public | Schedul i ngPar anmet ers()
Creates an instance of scheduling parameters with default values.

public | SchedulingParaneters(int threshold, |ong del ay)
Creates an instance of scheduling parameters with the specified values.

public | Schedul i ngPar anet er s( Schedul i ngPar anet ers par anet ers)
Creates an instance of scheduling parameters by duplicating the specified values.

Method Summary

long | getDelay()
Returns the delay value of these scheduling parameters.

i nt get Threshol d()
Returns the threshold value of these scheduling parameters.

voi d | merge(Schedul i ngPar anet ers paraneters)
Merges the specified scheduling parameters into these scheduling parameters.

java.lang. String | toString()

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Fields

DEFAULT_PARAMETERS

public static final fr.inria.gforge.telex.application.SchedulingParaneters
DEFAULT_PARAMETERS

The constant for "default scheduling parameters”. This constant is created by calling the Schedul i ngPar anet er s()
constructor.

NO THRESHOLD
public static final int NO THRESHOLD

The constant for "no threshold". If threshold is set to this value, sound schedules are computed every time a new fragment
is added to the document, regardless of the delay value.
Constant value: 1

UNSPECIFIED_THRESHOLD
public static final int UNSPECI FI ED_THRESHOLD

The constant for "unspecified threshold”. If threshold is set to this value, schedule computation is only governed by the
delay parameter.

Constant value: 0

NO DELAY
public static final int NO DELAY
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The constant for "no delay”. If delay is set to this value, sound schedules are computed every time a new fragment is added
to the document, regardless of the threshold value.
Constant value: 0

UNSPECIFIED_DELAY
public static final int UNSPECH FI ED_DELAY

The constant for "unspecified delay". If delay is set to this value, schedule computation is only governed by the threshold
parameter.
Constant value: - 1

Constructors

SchedulingParameters

publ i c Schedul i ngPar amet er s()

Creates an instance of scheduling parameters with default values. The threshold parameter is set to NO_THRESHOLD,
and the delay parameter isset to NO_DELAY.

SchedulingPar ameters

publ i c Schedul i ngParameters(int threshold,
| ong del ay)

Creates an instance of scheduling parameters with the specified values. if the threshold (resp. delay) valueisless or equal
to 0, itissilently set to NO_THRESHOLD (resp. NO_DELAY).

Parameters:
t hr eshol d - the value of the threshold parameter.
del ay - the value of the delay parameter, in millisecond.

SchedulingParameters

publi ¢ Schedul i ngPar amet er s( Schedul i ngPar anet er s par anet er s)

Creates an instance of scheduling parameters by duplicating the specified values.

Parameters:
par anet er s - the parameters to duplicate.

M ethods

getThreshold
public int getThreshol d()

Returns the threshold value of these scheduling parameters.

Returns:
the threshold value of these scheduling parameters.

getDelay
public Iong getDel ay()

Returns the delay value of these scheduling parameters.
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Returns:
the delay value of these scheduling parameters.

toString
public java.lang. String toString()

merge

public void nerge(Schedul i ngPar anet ers paranet ers)

Merges the specified scheduling parameters into these scheduling parameters. This method compares both parameters and
retains the most restrictive, i.e. the smallest, value of each of the threshold and delay fields.

Parameters:
par anet er s - the scheduling parameters to merge into these ones.
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fr.inria.gforge.telex.application
Class StateSnapshot

j ava. |l ang. Obj ect
+-fr.inria.gforge.tel ex. application. Stat eSnapshot

All Implemented I nterfaces:
javalang.Comparable, java.io.Serializable

public class StateSnapshot
extends java.lang.Object
implements java.io.Serializable, javalang.Comparable

A snapshot of the state of aDocunent . It is defined by the Schedul e of actions producing the state that the snapshot represents
and isidentified by aname. The Docunrent . def i neSnapshot ( St at eSnapshot ) usesthis name to save the Snapshot to
persistent storage and also records the time when the snapshot is saved.

A snapshot is said to be materialized if the Document St at e it corresponds to is provided when the snapshot is created. A snapshot
issaid to be committed if al of the actions of the corresponding schedule are committed. Committed snapshots are the only
snapshots that may be considered as garbage-collection points.

This class may be sub-classed by applications, for instance to provide the description the snapshot. A snapshot must be serializable
in order to be saved as part of the persistent state of the document.
Author:

JM. Busca INRIA/Regal

Constructor Summary

public | StateSnapshot(java.lang.String name, Schedul e schedul e)
Creates a simple snapshot with the specified name corresponding to the specified schedule.

public | StateSnapshot(java.lang. String nanme, Schedul e schedul e, Docunent State
state) -

Creates a materialized snapshot with the specified name corresponding to the specified
schedule and state.

public | StateSnapshot (Docunent| npl docunent)
Deprecated.

Method Summary

i nt conpar eTo( St at eSnapshot ot her)
Deprecated.

bool ean | equal s(j ava. | ang. Obj ect obj ect)
Deprecated.

Docunent get Document ()
Returns the document that this snapshot relates to.

java.lang. String | getNane()
Returns the name of this snapshot.

Schedul e | get Schedul e()
Returns the schedule of actions producing the state that this snapshot defines.
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long | getSize()
Returns the size of this snapshot on disk.

Docunent State | getState()
Returns the state that this snapshot defines.

long | getTinme()
Returns the time this snapshot was saved on disk.

i nt hashCode()
Deprecated.

bool ean | isComitted()
Determines whether this snapshot is committed.

boolean | isMaterialized()
Determines whether this snapshot is materialized.

void | |oad(java.lang. String pat hnane)
Deprecated.

void | renove()
Deprecated.

void | store(java.lang. String pathnane)
Deprecated.

java.lang. String | toString()

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. | ang. Conpar abl e

conpareTo

Constructors

StateSnapshot

public StateSnapshot (java.lang. String nane,
Schedul e schedul e)

Creates a simple snapshot with the specified name corresponding to the specified schedule.

Parameters:
nane - the name of the snapshot.
schedul e - the schedule that defines this snapshot.

StateSnapshot

public StateSnapshot(java.lang. String nane,
Schedul e schedul e,
Document St at e state)
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Creates a materialized snapshot with the specified name corresponding to the specified schedule and state. The constructor
saves a copy of the specified state object, which must not be updated during the time the constructor executes.

Parameters:
name - the name of the snapshot.
schedul e - the schedule that defines this snapshot.
st at e - the document state that the execution of the schedule yields.

StateSnapshot
public StateSnapshot (Docunent | npl docunent)
Deprecated.

Creates avoid snapshot associated with the specified document. The snapshot must be subsequently loaded from persistent
storage by calling thel oad( Stri ng) method.

This constructor isfor Telex's internal use only.

Parameters:
docunent - the document to associate the snapshot with.

M ethods

toString
public java.lang. String toString()

getName
public final java.lang.String getNane()

Returns the name of this snapshot.

Returns:
the name of this snapshot.

getTime
public final |ong getTine()

Returns the time this snapshot was saved on disk. This attribute is set by Telex when the
Docunent . def i neSnapshot ( St at eSnapshot ) method is called on this snapshot.

Returns:
the time this snapshot was created.

getSize
public final |ong getSize()
Returns the size of this snapshot on disk. This attribute is set by Telex when the

Docunent . def i neSnapshot ( St at eSnapshot ) method is called on this snapshot. This method returns the total size of
the snapshot, regardless of state fragment being shared.

Returns:
the tsize of this snapshot on disk.
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getSchedule
public final Schedul e get Schedul e()

Returns the schedule of actions producing the state that this snapshot defines.

Returns:
the schedule of actions producing the state that this snapshot defines.

getState

public final DocunmentState getState()
throws java.i1o0.TOException

Returns the state that this snapshot defines. If this snapshot is not materialized, this method returns null.

Note that when a snapshot is retrieved from persistent storage, the corresponding state, if any, is not loaded into memory
until this method is called. In order to know whether this snapshot is materialized, call thei svat eri al i zed() method
instead.

Returns:
the state that this snapshot defines, or null if this snapshot is not materialized.

Throws:
| OExcept i on - if an1/O error occurs.

getDocument
public final Docunent getDocunent ()

Returns the document that this snapshot relatesto. It is a convenience method equivalent to:

get Schedul e() . get Docunent () ;

Returns:
the document that this snapshot relates to.

compareTo
public int conpareTo(StateSnapshot other)

Deprecated.

equals

publ i ¢ bool ean equal s(j ava.l ang. Cbj ect object)

Deprecated.
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hashCode
public int hashCode()

Deprecated.

iIsMaterialized
public final boolean isMaterialized()

Determines whether this snapshot is materialized. This method is semantically equivalent to:

getState() !'= null

Nonetheless, this method should be preferred to get St at e() since calling the latter method actually load the state in
memory.

Returns:
true if this snapshot is materialized, and fal se otherwise.

isCommitted

public final boolean i sCommtted()
Determines whether this snapshot is committed.

Returns:
true if this snapshot is committed, and false otherwise.

store

public void store(java.lang. String pathnane)
throws java.io.| OException

Deprecated.

Stores this snapshot in the file with the specified pathname. The method stores the associated schedule and the associated
materialized state, if any.

Thismethod isfor Telex'sinternal use only.

Parameters:
pat hnane - the pathname of the file to store this snapshot to.

Throws:
| OExcept i on - if an1/O error occurs.

load

public void | oad(java.lang. String pat hnane)
throws java.io.| OException

Deprecated.
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L oads this snapshot from the file with the specified pathname. The method loads the associated schedule. The materialized
state, if any, will be loaded when the get St at e() method is called.

Parameters:
pat hname - the pathname of the file to load this snapshot from.

Throws:
| OExcept i on - if an1/O error occurs.

remove

public void renmove()
throws java.io.| OException

Deprecated.

Removes this snapshot from persistent storage. The method removes the associated schedule and the associated
materialized state, if any.

This method isfor Telex'sinternal use only.

Throws:
| CExcepti on - if an1/O error occurs.
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fr.inria.gforge.telex.application
| nterface TelexApplication

public interface TelexApplication
extends

An application that uses the services of Tel ex. Thisinterface defines upcalls that Telex uses to notify the application of various
events.

All these events relate to a specific Docunent that the application has opened by calling the Tel ex. openDocunent (St ri ng,
Tel ex. OpenMbde) method. Telex never notifies the application of events regarding documents that the application has not
opened explicitely, or that it has closed. Some of these events relate to bound documents (see Const r ai nt ).
Author:

P. SutraINRIA/Regal, M. Busca INRIA/Regal

Method Summary

voi d | bi ndDocunent (Docunent opened, Docunent bound)
Notifies this application that the specified documents are bound.

voi d | execute(Docunent docunment, Schedul e schedul e)
Requests this application to execute the specified schedule on the specified document.

voi d | execute(Docunent document, Schedul eGenerator generator)

Requests this application to activate the specified schedule generator on the specified
document.

M ethods

execute

public void execute(Docunment docunent,
Schedul eGenerator generator)

Requests this application to activate the specified schedule generator on the specified document. Telex automatically calls
this method whenever conditions for generating new schedules are met on the specified document (see

Schedul i ngPar anet er s). Thismethod is also called as aresult of this application calling

Docunent . execut eNow( bool ean) on the specified document.

Parameters:
docunent - the document generator relate to.
gener at or - the schedule generator for document.

bindDocument

public voi d bi ndDocunent ( Docunment opened,
Docunent bound)

Notifies this application that the specified documents are bound. Telex calls this method when it notices that document
opened, currently opened by this application, is bound with document bound. For each pair (opened, bound), Telex calls
this method only once after document opened has been opened.

Note that (i) when this method is called, document bound may be opened or closed (ii) if opened, the application that edits
it may be this application or another application.
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Parameters:
opened - adocument currently opened by this application.

bound - the document that is bound to current.

execute
public void execute(Docunent docunent,

Schedul e schedul e)

Reguests this application to execute the specified schedule on the specified document. This method is only called when the
specified document is bound to another document opened by some application app. Application app uses it to synchronize
with this application in order to display related schedules on the bound documents.

Parameters:
docunent - the document schedule relates to.

schedul e - the schedule to apply on document.
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fr.inria.gforge.telex.extensions

Provides classes and interfaces for extending the core functionalities of Telex.
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fr.inria.gforge.telex.extensions
Class ComponentDescriptor

j ava. |l ang. Obj ect
+-fr.inria.gforge.tel ex. ext ensi ons. Component Descri pt or

All Implemented I nterfaces:
javalang.lterable

public final class ComponentDescriptor
extends java.lang.Object
implements java.lang.lterable

The descriptor of a connected component of an action-constraint graph. It is used by the

Conponent | t er abl eSchedul eGener at or to describe each component of the graph for the application. The returned
information includes (i) the id of the component, (ii) whether the component has been updated since last schedule generation and
(iii) an iterator over sound schedules that can be drawn from the component.

Note that independent actions, e.g. actions that are not bound by any constraint, are grouped into a single fictitious component. By
convention, this component is identified by the | NDEPENDENT_COVPONENT id, it is marked as updated and if the component is
empty, the iterator returns a schedule without any action.
Author:

JM. Busca INRIA/Regd

Field Summary

public static final | NDEPENDENT _COVPONENT

Value:

Method Summary

java.lang. String | getld()
Returnsthe id of this component.

bool ean | isUpdated()
Returns whether this component was updated.

java.util.lterator iterator()
Returns an iterator over the schedules of this component.

java.lang. String | toString()

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. | ang. I t er abl e

iterator
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Fields

INDEPENDENT_COMPONENT
public static final java.lang. String | NDEPENDENT COVPONENT

Constant value:

M ethods

toString
public java.lang. String toString()

getld
public java.lang. String getld()

Returnsthe id of this component.

Returns:
the id of this component.

iIsUpdated
publ i c bool ean isUpdat ed()
Returns whether this component was updated.

Returns:
whether this component was updated.

iterator
public java.util.lterator iterator()
Returns an iterator over the schedules of this component.

Returns:
an iterator over the schedules of this component.
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fr.inria.gforge.telex.extensions
Class Componentlter ableScheduleGener ator

j ava. |l ang. Obj ect

+-fr.inria.gforge.tel ex. extensi ons. Schedul eGener at or

I+-f r.inria.gforge.tel ex.extensions. Component |t erabl eSchedul eGener at or

public class Componentl ter ableScheduleGener ator
extends Schedul eGenerator

A connected component-aware iterable Schedul eGener at or . The purpose of this generator isto enhance both user's experience
and scheduling performance by handling the connected components of an action-constraint graph independently. Each component
is described by a Conponent Descr i pt or that returns the set of schedules for this component.

The design of this generator is similar to that of the | t er abl eSchedul eGener at or class. Telex allocates a primary component-
aware generator per action-constraint graph. This generator in turn creates a primary iterable generator responsible for each
component of the graph. When called to allocate a secondary component-aware generator for a given document, the primary
creates a secondary iterable generator for this document on each component. Note that it does so even when the component does
not contain actions of the document. Note also that to ease application programming, independent actions are grouped into a
fictitious graph component.
Author:

JM. Busca INRIA/Regd

Fieldsinherited from classfr. i nri a. gf or ge. t el ex. ext ensi ons. Schedul eGener at or

_schedul i ngCont ext , DEFAULT _SCHEDULER

Constructor Summary

public | Conponentlterabl eSchedul eGener at or ( Schedul i ngCont ext cont ext)

Creates a primary component-aware iterable schedul e generator on the specified scheduling
context.

Method Summary

Schedul e | get Conmi ttedSchedul e()
Returns the schedul e that has been committed so far.

Conponent Descri ptor[] get Conponent Descri pt ors()
Returns the set of descriptors of the connected components.

Action[] get DeadAct i ons()
Returns the set of dead actions.

Schedul eCGener at or get | nst ance( Docunent | mpl docunent)

java.lang. String | toString()

bool ean | usesSplit G aph()

Methodsinherited from classfr. i nri a. gf orge. t el ex. ext ensi ons. Schedul eGener at or
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get BaseSt at es, get BoundDocunents, getlnstance, getParentSchedul er, getStateG aph,
i sRel eased, rel ease, usesSplitG aph

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getC ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

Componentlter ableScheduleGenerator

publ i ¢ Conponent|terabl eSchedul eGener at or ( Schedul i ngCont ext cont ext)

Creates a primary component-aware iterable schedule generator on the specified scheduling context.

Parameters:
cont ext - the scheduling context to process.

M ethods

toString
public java.lang. String toString()

getl nstance

publ i c Schedul eGenerat or getl nstance(Docunent| npl docunent)

Returns a schedul e generator instance responsible for the specified document. Telex calls this method for each of the bound
documents the graph to process relates to, even if it contains only one element. Telex passes the returned schedule
generator to the execute() method.

usesSplitGraph
publ i c bool ean usesSplit G aph()
Returns whether this generator uses asplit graph. Thefr. i nri a. gf or ge. t el ex. schedul i ng. Schedul er callsthis

method to allocate an action-constraint graph of the appropriate type. The default implementation of this method returns
false.

getDeadActions
public Action[] getDeadActi ons()

Returns the set of dead actions.

Returns:
the set of dead actions.

getCommittedSchedule
public Schedul e get Conmi ttedSchedul e()
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Returns the schedul e that has been committed so far.

Returns:
the schedul e that has been committed so far.

getComponentDescriptors
publ i ¢ Conponent Descriptor[] get Conponent Descri ptors()

Returns the set of descriptors of the connected components. Independent actions of the graph are grouped into afictitious

component whose id is Conponent Descr i pt or . | NDEPENDENT _COVPONENT.

Returns:
the set of descriptors of the connected components.
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fr.inria.gforge.telex.extensions
Class FastScheduleGener ator

j ava. |l ang. Obj ect

+-fr.inria.gforge.tel ex. extensi ons. Schedul eGener at or

I+-f r.inria.gforge.tel ex. extensions. Fast Schedul eGener at or

public class FastScheduleGener ator
extends ScheduleGenerator

This ScheduleGenerator returns a schedule "on the fly", by exploring the underlaying RelationGraph. FIXME For the moment we
cannot go further because the Schedule Class require arrays instead of list for actions, and non-actions. In the future, we plan to
return afake list that will iterate over the graph.
Author:

P.Sutra

Fieldsinherited from classfr. i nri a. gf or ge. t el ex. ext ensi ons. Schedul eGener at or

_schedul i ngCont ext , DEFAULT SCHEDULER

Constructor Summary

public Fast Schedul eGener at or ( Schedul i ngCont ext cont ext)
This constructor is called by Telex.

Method Summary

Schedul eCGener at or get | nst ance( Docunent | mpl docunent)

Returns a schedule generator instance responsible for the specified document. Telex calls
this method for each of the bound documents the graph to process relates to, even if it
contains only one element. Telex passes the returned schedul e generator to the execute()
method.

Schedul e | get Schedul e()

Methodsinherited from classfr. i nri a. gf or ge. t el ex. ext ensi ons. Schedul eGener at or

get BaseSt at es, get BoundDocunents, getlnstance, getParentSchedul er, getStateG aph,
i sRel eased, rel ease, usesSplitG aph

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Constructors

FastScheduleGener ator
publ i ¢ Fast Schedul eGener at or ( Schedul i ngCont ext cont ext)
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This constructor is called by Telex.

Parameters:
cont ext - the scheduling context

M ethods

getinstance

publ i c Schedul eGenerat or getl nstance(Docunent| npl docunent)

Returns a schedul e generator instance responsible for the specified document. Telex calls this method for each of the bound

documents the graph to process relates to, even if it contains only one element. Telex passes the returned schedule
generator to the execute() method.

getSchedule
public Schedul e get Schedul e()
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fr.inria.gforge.telex.extensions
Class I terableScheduleGener ator

j ava. |l ang. Obj ect

+-fr.inria.gforge.tel ex. extensi ons. Schedul eGener at or

I+-f r.inria.gforge.tel ex. extensions. |terabl eSchedul eGener at or

All Implemented I nterfaces:
javalang.lterable

public class | ter ableScheduleGener ator
extends Schedul eGenerator
implements java.lang.lterable

A Schedul eGener at or that generates sound schedules upon request. Generating all possible schedules from a given action-
constraint graph is CPU-consuming. Beside, the application may be interested in only afew or even just one schedule. These are
the reasons for this schedul e generator, whose purposeis to save CPU time by generating sound schedules dynamically, upon
application request. The application may iterate through the generated schedules and stop when satisfied. This schedule generator
complies with the guidelineslisted in Schedul eGener at or .

Since an action-constraint graph may include actions of several (bound) documents, there are two types of (iterable) schedule
generators: primary and secondary. Telex allocates a primary schedule generator for a given action-constraint graph. Itsroleisto
actually compute global schedules from the graph. The primary generator then allocates a secondary generator for each bound
document in the graph. Itsroleis to handle computation requests issued by the application editing the document and to forward
them to the primary generator. When the secondary gets a global schedule from the primary, it filters out actions that do not belong
to the document and passes the resulting schedule to the application. Note that to simplify coding, single-document action-
constraint graphs are not treated as a special case: a primary and a secondary generator are alocated even in this case.

Iterable schedul e generators may also be used in conjunction with Conponent | t er abl eSchedul eGener at or . In this case, the
component-aware generator allocates one iterable generator for each connected component of the action-constraint graph and one
iterator for the set of independent actions.
Author:

JM. Busca INRIA/Regal

Fieldsinherited from classfr. i nri a. gf or ge. t el ex. ext ensi ons. Schedul eGener at or

_schedul i ngCont ext , DEFAULT SCHEDULER

Constructor Summary

public I t erabl eSchedul eGener at or ( Schedul i ngCont ext cont ext)
Creates a primary iterable schedule generator on the specified scheduling context.

public I t er abl eSchedul eGener at or ( Schedul i ngCont ext context, G aphConponent
component)

Creates a primary iterable schedul e generator on the specified scheduling context for the
specified graph component.

public I t er abl eSchedul eGener at or ( Schedul i ngCont ext context, java.util.List
actions)

Creates a primary iterable schedule generator on the specified scheduling context for the
specified set of independent actions.
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public It erabl eSchedul eGener at or (1t erabl eSchedul eGenerator primary,
Document I'mpl_document )

Creates a secondary iterable schedule generator for the specified document, linked to the
specified primary generator.

Method Summary

java. util. Set get Abort edActi ons()
Returns the set of aborted actions.

java.util. Set get Conmi tt edActi ons()

Schedul e | get Conmi ttedSchedul e()
Returns the schedul e that has been committed so far.

Schedul eGener at or get | nst ance( Docunent | npl docunent)

java.util.lterator iterator()
Returns an iterator over sound schedules.

java.lang. String | toString()

Methodsinherited from classfr. i nri a. gf or ge. t el ex. ext ensi ons. Schedul eGener at or

get BaseSt at es, get BoundDocunents, getlnstance, getParentSchedul er, getStateG aph,
i SRel eased, rel ease, usesSplitG aph

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAl, toString, wait, wait,
wai t

Methodsinherited from interfacej ava. | ang. I t er abl e

iterator

Constructors

| ter ableScheduleGener ator

public Iterabl eSchedul eGener at or ( Schedul i ngCont ext cont ext)

Creates a primary iterable schedule generator on the specified scheduling context. This constructor is called when the graph
to process contains a single component.

Parameters:
cont ext - the scheduling context to process.

| ter ableScheduleGener ator

public Iterabl eSchedul eGener at or ( Schedul i ngCont ext cont ext,
G aphConponent conponent)
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(continued from last page)

Creates a primary iterable schedule generator on the specified scheduling context for the specified graph component. This
constructor is called when the graph to process is split into connected components. Each component is then handled by a
specific iterable schedule generator.

Parameters:
cont ext - the scheduling context to process.
component - the graph component to process.

| ter ableScheduleGener ator

public Iterabl eSchedul eGener at or ( Schedul i ngCont ext cont ext,
java. utiT.List actions)

Creates a primary iterable schedule generator on the specified scheduling context for the specified set of independent
actions. This constructor is called when the graph to process is split into connected components. The set of independent
actionsis processed as afictitious component.

Parameters:
cont ext - the scheduling context to process.
act i ons - the set of independent actions to process.

| ter ableScheduleGener ator

public Iterabl eSchedul eGenerator(Iterabl eSchedul eGenerator primary,
Document I mpl document)

Creates a secondary iterable schedule generator for the specified document, linked to the specified primary generator.

Parameters:
pri mary - the primary generator to link the secondary generator to.
docunent - the document the secondary generator handles.

M ethods

toString

public java.lang. String toString()

getlnstance

publ i c Schedul eGenerat or getl nstance(Docunent| npl docunent)

Returns a schedul e generator instance responsible for the specified document. Telex calls this method for each of the bound
documents the graph to process relates to, even if it contains only one element. Telex passes the returned schedule
generator to the execute() method.

getCommittedSchedule
public Schedul e get Conmi ttedSchedul e()

Returns the schedul e that has been committed so far.

Returns:
the schedule that has been committed so far.
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getCommittedActions
public java.util.Set get Conmmi ttedActions()

getAbortedActions

public java.util.Set getAbortedActions()
Returns the set of aborted actions.

Returns:
the set of aborted actions.

iterator

public java.util.lterator iterator()

Returns an iterator over sound schedules. Calling thel t er at or . hasNext () method on the returned iterator actually
compute a new sound schedule, if any. Calling thel t er at or . next () method retrieves the schedule just computed. The
Iterator.renmove() methodisnot supported: acall to this method throws the UnsupporteOperati onException.

Returns:
an iterator over sound schedules.
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fr.inria.gforge.telex.extensions
Class ScheduleGenerator

j ava. |l ang. Obj ect
+-fr.inria.gforge.tel ex. extensi ons. Schedul eGener at or

Direct Known Subclasses:
FastScheduleGenerator, IterableScheduleGenerator, ComponentlterableScheduleGenerator

public abstract class ScheduleGener ator
extends java.lang.Object

An object that generates sound Schedul es. Telex passes such an object to aTel exAppl i cat i on as parameter to the

Tel exAppl i cati on. execut e( Docunent, Schedul eGener at or) method when the specified document is updated, as
described in Schedul i ngPar anet er s. The application can then learn about the new state of the document by invoking the
generator. When the application is finished, it must release the generator to indicate that it is ready to accept new generators.

Sound schedule set. In the general case, several sound schedules exist for agiven set of actions and constraints. Thus a schedule
generator should not generate just one schedule, but rather a set of alternative schedules. Indeed, the application must present these
aternatives to user so that he can choose the one he prefers. A schedule generator should comply as much as possible with the
following guidelines, by order of priority:

« only one of each set of equivalent schedules (according to non-commuting constraints) should be handed to the application,

* incase of conflict between actions of local user and that of remote users, schedules containing actions of local user should be
handed to the application first,

« if the application has previously specified one or more preferred schedules, newly-generated schedules should be prefixed
with one of the preferred schedules whenever possible,

« schedules should include as many of the actions of the action-constraint graph as possible.

Bound documents. A schedule generator is passed the action-constraint graph which it must compute sound schedul es from. Most
often, the actions of this graph belong to only one document. A schedule generator, however, must handle the case in which the

graph contains the actions of several bound documents. See below the use of the get | nst ance( Docunent | npl ) method.

Connected components. An action-constraint graph, whether related to a single document or to a set of bound documents, may
have several connected components. By definition, the schedules generated on distinct components are independent. For a better
experience, the user should be presented a set of independent alternatives, so that he can specify his choice for each of them.
Schedul e generators offering this capability may request Telex to provide them with a split

fr.inria.gforge.tel ex. schedul i ng. Rel ati onG aph by overriding theusesSpl i t G aph() method.

Implementation and extensions.Telex provides a default general-purpose generator: DEFAULT_SCHEDULER. A

Tel exAppl i cati on with specific needs may replace this default generator with its own by specifying it inits

Pr ocessi ngPar anet er s. The application-specific generator must extend the Schedul eGener at or class and provide apublic
constructor with the (SchedulingContext) signature.

Whenever new sound schedules must be computed, Telex allocates a new schedule generator by calling its constructor and passing
it the current scheduling context. It then callsthe get | nst ance( Docunent | npl ) method to get a document-specific generator
for each of the bound documents the graph relatesto. Finaly, Telex callsthe Tel exAppl i cati on. execut e( Docunent,
Schedul eGener at or) method to pass each generator to the corresponding application. Note that (i) Telex calls the getInstance()
method even if the action-constraint graph contains actions from only one document, (ii) when opening a document, Telex first
calls the constructor of the schedule generator with a null scheduling context and then calls the usesSplitGraph() method to
determine whether it should maintain a split graph or not.
Author:

JM. Busca INRIA/Regal

Field Summary
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pr ot ect ed

_schedul i ngCont ext
The execution context of the schedule generator.

public static final

DEFAULT_SCHEDULER
The default schedule generator of Telex.

Constructor Summary

protected | Schedul eGenerator ()
Creates a schedul e generator.
protected | Schedul eGener at or (Schedul i ngCont ext cont ext)

FIXME PIERRE | don't think that with the current architecture we still need the
SchedulingContext class; we should pass directly the scheduler.

Method Summary

Docunent St at e[ ]

get BaseSt at es()

Convenience method equivalent to _schedulingContext.getBaseStates().

Docunent | mpl [ ] get BoundDocunent s()
Convenience method equivalent to _schedulingContext.getBoundDocuments().
abstract get | nst ance( Docunent | npl docunent)

Schedul eGener at or

Returns a schedul e generator instance responsible for the specified document.

Schedul er

get Par ent Schedul er ()
Convenience method equivalent to _schedulingContext.getParentSchedul er().

Rel ati onGr aph

get St at eG aph()
Convenience method equivalent to _schedulingContext.getStateGraph().

bool ean | isRel eased()
Returns whether this schedul e generator has been released.
void | release()
Releases this schedul e generator.
bool ean | usesSplit G aph()

Returns whether this generator uses a split graph.

Methodsinherited from classj ava. | ang. Qbj ect

cl one, final

wai t

equal s,

i ze, getd ass, hashCode, notify, notifyAll, toString, wait,

wai t,

Fields

DEFAULT_SCHEDULER

public static final

java.l ang. € ass DEFAULT_SCHEDULER

The default schedule generator of Telex. This constant isthel t er abl eSchedul eGener at or class.
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_schedulingContext

protected fr.inria.gforge.tel ex.extensions. Schedul i ngCont ext _schedul i ngCont ext

The execution context of the schedule generator.

Constructors

ScheduleGener ator

prot ect ed Schedul eGenerat or ()

Creates a schedule generator.

ScheduleGener ator

protected Schedul eGenerat or (Schedul i ngCont ext cont ext)

FIXME PIERRE | don't think that with the current architecture we still need the SchedulingContext class; we should pass
directly the scheduler. Creates a schedule generator on the specified scheduling context. Note that the context may be null.
In that case, Telex will only callstheusesSpl i t Graph() method on the created object.

Parameters:
cont ext - the scheduling context to process.

M ethods

getl nstance

public abstract Schedul eGenerator getlnstance(Docunent!| npl document)

Returns a schedul e generator instance responsible for the specified document. Telex calls this method for each of the bound
documents the graph to process relates to, even if it contains only one element. Telex passes the returned schedule
generator to the execute() method.

Parameters:
docunent - the document for which to return a schedule generator instance.

Returns:
a schedule generator instance.

usesSplitGraph
public bool ean usesSplit G aph()

Returns whether this generator uses a split graph. Thefr. i nri a. gf or ge. t el ex. schedul i ng. Schedul er callsthis
method to allocate an action-constraint graph of the appropriate type. The default implementation of this method returns
false.

Returns:
true if this schedule generator uses a split graph and fal se otherwise.

release

public final void rel ease()

Releases this schedule generator. A Tel exAppl i cat i on must call this method in order to receive new schedule
generators for the same document.
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isReleased
public final bool ean isRel eased()
Returns whether this schedul e generator has been released.

Returns:
true if this schedule has been released, and false otherwise.

getParentScheduler
publ i c Schedul er get Parent Schedul er ()

Convenience method equivalent to _schedulingContext.getParentScheduler().

Returns:
the value of _schedulingContext.getParentSchedul er().

getStateGraph
public Rel ati onGraph get St at eG aph()

Convenience method equivalent to _schedulingContext.getStateGraph().

Returns:
the value of _schedulingContext.getStateGraph().

getBoundDocuments
public Docurnent|npl[] get BoundDocumnent s()

Convenience method equivalent to _schedulingContext.getBoundDocuments().

Returns:
the value of _schedulingContext.getBoundDocuments().

getBaseStates
public Docunent State[] getBaseStates()

Convenience method equivalent to _schedulingContext.getBaseStates().

Returns:
the value of _schedulingContext.getBaseStates().
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fr.inria.gforge.telex.extensions
Class SchedulingContext

j ava. |l ang. Obj ect

+-fr.inria.gforge.tel ex. extensi ons. Schedul i ngCont ext

public final class SchedulingContext
extends java.lang.Object

The execution context of a Schedul eGener at or . It contains (i) thefr. i nri a. gf or ge. t el ex. schedul i ng. Schedul er from
which the context is drawn and (i) the Schedul eGener at or that this scheduler previously generated. It also contains a snapshot
of the following items:;

« the action-constraint graph,
« the document(s) this graph corresponds to,
* the base state of each of these documents,
« the action filters of each of these documents.
Author:
JM. Busca INRIA/Regd

Constructor Summary

public | Schedul i ngCont ext ( Schedul er schedul er, bool ean i sNew)
Creates a new execution context drawn from the specified scheduler.

Method Summary

Docunent St at e[ ] get BaseSt at es()
Returns the snapshot of the base states of the bound documents.

Docunent | mpl [ ] get BoundDocunent s()
Returns the snasphot of bound documents related to the state graph.

Docurent | mpl [] get Mai nDocunent s()
Returns the snasphot of main documents related to the state graph.

Schedul er get Par ent Schedul er ()
Returns the scheduler from which this context is drawn.

Schedul eGener at or get Previ ousGener at or ()
Returns the previous schedul e generator allocated by the parent scheduler.

Rel ati onGraph | get StateG aph()
Returns the snasphot of the state (action-constraint) graph to process.

java.lang. String | toString()

Methodsinherited from classj ava. | ang. Qbj ect

clone, equals, finalize, getd ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t
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(continued from last page)

Constructors

SchedulingContext

publi ¢ Schedul i ngCont ext ( Schedul er schedul er,
bool ean i sNew)

Creates a new execution context drawn from the specified scheduler. This constructor records the scheduler and the
previous schedule generator. It then takes a snapshot of all of the items listed above. It then applies to the snapshot of the

graph all active action filters.

This constructor must be called within a synchronized section so that all items contained in the context are both consistent

and mutually consistent.

Parameters:
schedul er - the scheduler from which the context is drawn.
i sNew - true if data structures must be cloned.

M ethods

toString
public java.lang. String toString()

getPar entScheduler
publ i c Schedul er get Parent Schedul er ()

Returns the scheduler from which this context is drawn.

Returns:
the scheduler from which this context is drawn.

getPreviousGener ator

publi ¢ Schedul eGener at or get Previ ousGener at or ()

Returns the previous schedul e generator allocated by the parent scheduler.

Returns:
the previous schedul e generator allocated by the parent scheduler.

getStateGraph
public Rel ati onGraph get St at eG aph()

Returns the snasphot of the state (action-constraint) graph to process.

Returns:
the snasphot of the state (action-constraint) graph to process.

getBoundDocuments
public Docurnent|npl[] get BoundDocumnent s()

Returns the snasphot of bound documents related to the state graph.
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Returns:
the snasphot of bound documents related to the state graph.

getM ainDocuments
public Docunentlnpl[] get Mai nDocunent s()

Returns the snasphot of main documents related to the state graph.

Returns:
the snasphot of main documents related to the state graph.

getBaseStates

public Docunent St at e[] get BaseSt ates()

Returns the snapshot of the base states of the bound documents.

Returns:
the snapshot of the base states of the bound documents.
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I n d eX DEFAULT_PARAMETERS 91, 97

DEFAULT_SCHEDULER 121
DEFAULT_TYPE 6

defineFilter 10
_document 56 defineSnapshot 11
_id 84
_isActive 56 E
_hame 56
_schedulingContext 121 ENABLES 74
equals 43, 69, 103
A ExcludeTheseUsersActions 63
execute 106, 107
ABORTED 52 executeNow 9
Action 42, 43
ActionFilter 56, 57 F
add 86
addAction 7 FastScheduleGenerator 114
addConstraint 8 Fragment 84, 85
addFragment 8
addOverlappingFragment 9 G
addUnresolvedConstraint 47
assemble 82 garbageCollect 12
getAbortedActions 119
B getActions 23, 85
getApplication 6
bindDocument 106 getApplicationAction 92
getApplicationConstraint 92
C getBaseStates 123, 126
getBoundDocuments 123, 125
clear 87 getBoundSchedules 24
close 7 getCommitStatus 48
ClosedDocumentException 2 getCommittedActions 118
compareTo 22, 27, 38, 43, 103 getCommittedSchedule 112, 118
ComponentlterableScheduleGenerator 112 getComponentDescriptors 113
Constraint 69 getConstraintChecker 93
contains 87 getConstraints 76, 78, 79, 86
copy 72 getDeadActions 112
CREATE 33 getDelay 98
CreationTimeOrder 79 getDistance 26
crossesDocuments 72 getDocument 24, 46, 103
getDocuments 87
D getFirstAction 70
getFragmentSize 93
darkside 87 getld 6, 24, 26, 37, 45, 110
DEFAULT FRAGMENT SIZE 81 getlnitial State 93
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getinstance 21, 26, 29, 37, 112, 115, 118, 122 instanctiateConstraint 95
getinvokingUser 37 instantiateAction 95

getlssuer 46, 71 instantiateApplicationAction 92
getKeys 43 instantiateA pplicationConstraint 92
getLocalPeer 22 instantiateDocumentState 95
getLocalSite 27 instantiateReplicaReconciler 95
getLocation 46, 71 instantiateScheduleGenerator 95
getLogld 71 InvalidDocumentStateException 16

getMainDocuments 126
getName 37, 57, 102
getNonActions 24

InvalidFragmentException 17
InvalidScheduleException 18
InvalidSnapshotException 19

getParentScheduler 123, 125 isAborted 48
getPathname 6 isActive 57
getPeer 45,71 isClosed 7, 87
getPreviousGenerator 125 isCommitted 47, 104
getReplicaReconciler 94 isDecided 48
getSchedule 103, 115 isDeterministic 72
getScheduleGenerator 94 isEmpty 86
getSchedulingParameters 94 isFiltered 58, 60, 62, 64, 66
getSecondAction 70 islnvoking 37
getSerializationStatus 48 isLocal 22, 26, 46, 72
getSite 22 isMaterialized 104
getSiteld 22 isOffline 6
getSize 102 iSoundwith 87
getState 23, 103 isReleased 123
getStateGraph 123, 125 isStable 48
getThreshold 98 isUpdated 110
getTime 44, 102 IterableScheduleGenerator 117, 118
getTimestamp 44 iterator 110, 119
getType 6, 70
getUnresolvedConstraints 47 L
getUser 21
getUserld 21 listFilters 11
getVersionVector 45 listSnapshots 12
getWeight 47 load 104
GUARANTEED 52

M
H

merge 99
hashCode 70, 104

N
I

NO_DELAY 97
IncompatibleOpenModeException 14 NO_THRESHOLD 97
INDEPENDENT_COMPONENT 109 NON_COMMUTING 75
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NonCommutingActions 78
NOT_AFTER 75

O

openDocument 30, 31

P

ProcessingParameters 91
projectOn 87
propose 10

R

read 49, 73

READ_ONLY 32
READ_WRITE 33

readActions 49

readResolve 50

reBuild 87

registerType 30

release 122

remove 86, 105

removeFilter 11

removeSnapshot 12
removeUnresolvedConstraint 47
RetainMyActionsOnly 59
RetainTheseUsersActionsOnly 61
RetainThisDocumentActionsOnly 65

S

ScheduleGenerator 122
SchedulingContext 124
SchedulingParameters 98
SERIALIZED 54
seriaVersionUID 2, 14
setActive 57
setApplicationAction 92
setApplicationConstraint 92
setCommitStatus 48
setConstraintChecker 93
setDistance 26
setDocument 46, 57

setFirstAction 70
setFragmentSize 93
setld 45

setlnitial State 93
setLogld 71
setReplicaReconciler 94
setScheduleGenerator 94
setSchedulingParameters 10, 94
setSecondAction 70
setSerializationStatus 48
setTime 44
setTimestamp 44
setVersionVector 45
setWeight 47

split 81

STABLE 54

startFrom 10
StateSnapshot 101, 102
store 104

T

Telex 29
toString 21, 26, 37, 43, 57, 60, 62, 64, 66, 69, 73, 85, 91, 99,
102, 110, 112, 118, 125

U

UNDEFINED 51
UninstantiableClassException 34
UNKNOWN 53
UnknownDocumentTypeException 35
UNSPECIFIED_DELAY 98
UNSPECIFIED_THRESHOLD 97
usesSplitGraph 112, 122

Vv

valueOf 33,52, 54, 75
values 33,52, 54, 75

w

write 49, 72
writeActions 49
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