USENIX Association

Proceedings of the
XFree86 Technical Conference

Oakland, California, USA
November 8-9, 2001

THE ADVANCED COMPUTI

ING SYSTEMS ASSOCIATION

© 2001 by The USENIX Association All Rights Reserved For more information about the USENIX Association:
Phone: 1 510 528 8649 FAX: 1510548 5738 Email: office@usenix.org WWW: http://www.usenix.org
Rightsto individua papers remain with the author or the author's employer.
Permission is granted for noncommercia reproduction of the work for educational or research purposes.
This copyright notice must be included in the reproduced paper. USENIX acknowledges all trademarks herein.




XSETTINGS: A protocol for cross-toolkit settings

OwenTaylor
RedHat, Inc.
otaylor@redhat.com

Abstract

Advancingthe userexperienceon the open-source
desktopdependsiponcreatingstandardgor appli-
cationsto interactwith eachotherandthe desktop
ernvironmentso that applicationscreatedwith dif-
ferenttoolkits operatecorrectlywith ary desktop.
The XSETTINGS protocol provides a simple ex-
ampleof someof thetechniquesndconsiderations
thatcomeinto play for suchstandardslt provides
amechanisnfor all applicationgunningonadesk-
top to have accesgo a commonsetof settingsfor
suchuserconfigurableparameterss double-click
time andbackgroundtolor.

1 Introduction

Much of the functionality of a desktopdependn

communicationdetweerapplicationson the desk-
top. For along time, the only standard$ierewere
only the onesdescribedn the X Interclient Com-
municationCorventionsManual [ICCCM]. Over
the last several years, specificationshave been
developed for various additional areasof inter

client communication. For example, version 2.0
of the GTK+ library addsto the ICCCM proto-
cols, and the Xdnd drag and drop specification
[XDMD] that were supportedn versionl1.2, sup-
portfor anextendedwvindow managehintsspecifi-
cation[EWMH], the XEMBED protocolfor inter

applicationembeddingand the XSETTINGS pro-
tocol for basicdesktopsettinggXSETTINGS,.

In thispaperwe’ll take adetailedook atthe XSET-
TINGS protocol. The purposeof XSETTINGS s
to allow coordinationof userconfigurationsettings
betweerapplications.With full XSETTINGSsup-
port, when a settingsuchas double-clicktime or

backgrounccolor is changedn a desktopconfigu-
rationdialogtool, it affectsall applicationgunning
on that X display no matterwhat widget toolkit
they areusing(or evenif they arewritten usingthe
X librariesdirectly without usingary toolkit atall).

To make achieving this goal morefeasible XSET-
TINGS is restrictedto a narrav set of configura-
tion settings: desktop-wideuserconfigurableop-
tionsthatareexpectedto be sharedbetweertoolk-
its. It is not intendedfor applicationspecificset-
tingsor configurationdoneaspartof developingan
application.

Thetraditionalmechanisnusedfor all sortsof con-
figurationfor X appswastheXrm databasgXRM].

Xrm is not restrictedin its scope- it is meantto
be usedfor desktopwide andapplicationsettings;
for usersettingsandfor developersettings. How-

ever, comparedo otherconfigurationdatabaseys-
temsoutthere(suchasGConf[PENNINGTON] or
ACAP [RFC2249), it hasa numberof limitations,
for example:

e Poorsupportfor writing configuratiorkeys by
applicationsor graphicalconfiguratiortools.

e No easynotificationon changedsettings.

e No abstraction of different configuration
databasbaclends.

For theseand other reasons Xrm is not usedon
moderndesktopsuchasGNOME andKDE. How-
ever, we still needto have someway of sharingcon-
figuration settingsbetweendifferenttoolkits. One
methodof achiering suchsharedsettingswould be
to designa full configurationdatabasehat every-
body could use. However, this would be a huge
project and there would be significantbarriersto



adoption:it would requiremigrationof large code
basesfrom existing systemsto the nen configu-
ration system,andthe divergenceof development
environmentsbetweendifferent projects(different
languagesdifferentbasedlibraries)leavesunattrac-
tivelow-level interfacesastheonly onesthatcanbe
shared.

XSETTINGS takes a different approach. Instead
of trying to replaceexisting configurationsystems
with apowerful replacementt providesacommon
mechanisnfor applicationsrunningon an X dis-
play to accessconfigurationsettingswithout car
ing what the back end databasés. Configuration
of settingsis done through the native configura-
tion systemfor the desktopervironment,thenthe
thesettingsarepresentedo applicationsvsia XSET-
TINGS.

For XSETTINGSto achieve acceptancen thisrole
it hasto meeta numberof requirements:

o Efficiengy.

e Simplicity. It should be easy to imple-
ment conformant applications and toolkits,
and shouldnot requirelibraries beyond what
is commonlydeployed.

e Good facilities for changenatification. It
shouldnot be necessaryo restartapplications
for settingsto take effect.

e Ability to have perdisplayandperscreerset-
tings. The samesettingsmay not make sense
onevery X displaythata useris using.

2 Tools

The most basic questionwhen designing XSET-

TINGSwaswhatto usefor acommunicationmech-
anism. Simple configurationdatabaseggnome-
config, kde-config libproplist), oftenwork by stor

ing text files in the users homedirectory remov-

ing the needfor any communicationmechanism
with aconfiguratiorsener. However, thisapproach
doesnt allow for changenotification,or perdisplay
settingssoit won't work for ourpurposesilt is also
problematicto storefiles on disk whenwe might

want to be mirroring the GNOME configuration
databasen onedisplayandthe KDE configuration
databasdor the sameuserloggedin on a different
display

Anothersimpleapproachs to storethe configura-
tion informationin a propertyon the root window.
Propertiesare an X mechanisnfor allowing arbi-
trary datato be associatedvith a window; simply
putting the configurationdataon a propertyof the
root window with a predefinedhamecomesclose
to satisfyingour needs.It allows for changenotifi-
cation(clientscanchooseo receve PropertyNotify
eventswhenary propertyonawindow is changed),
andfor perscreersettings.This is approachicom-
binedwith on-diskfiles) is the approachtaken by
Xrm andcomescloseto satisfyingourneeds How-
ever, it hasa coupleof deficiencies.First, thereis
no coordinationof who is allowed to changethe
property If therewere multiple applicationstry-
ing to updatethe property thenthe config settings
would behae unpredictablyasfirst oneapplication
changedt thananother Anotherproblemis that
listeningfor PropertyNotifyeventsontherootwin-
dow is expensve: therearemary frequentlychang-
ing propertieson theroot windowv which areextra-
neousto the needsof a configurationmechanism.
We'll seelaterthattheactualapproachthat XSET-
TINGS takesis similar to the approachof putting
the information on root window, but with a little
extra sophistication.Beforewe look at the details
of this, we’ll discussotherpossibleforms of com-
municationavailable.

In addition to properties,there are sereral other
communicationsmechanismavailable within X:

clientmessageallow aclientto sendanotherclient
aneventcontaininga smallof data(20 bytes). The
selectionmechanisnprovidesfor "selections”that
work asnamedclipboardsvhereoneclient "owns”
the selectionand is responsiblefor supplyingthe
contentgto otherclients. This is typically usedfor
selectionssuchasthe standardcut-and-pastelip-
boardnamedCLIPBOARD, or the PRIMARY se-
lectionusedto hold the currentlyselectedext.

Other mechanismsre possiblethat bypassthe X
sener and communicatedirectly betweenclients.
Onesuchpossibilityis ICE (inter-client exchange)



facility introducedin X11R6 [ICE]. This library
offers a somavhat standardizedvay of settingup
communicatiorchanneldetweenX clients, offer-
ing facilities suchasauthenticatiorandbyte order
negotiation. It is usedasthe basisof the X Session
ManagemenProtocol,andof KDE's DCOPinter
processommunicatiorprotocol. However, dueto
variousfactors,suchas complicatedlibrary inter
facesandthelack of facilitiesbeyonda basiccom-
municationchannel,it hasnt gainedmuchgeneral
acceptance.

Another possible communication mechanismis

CORBA [CORBA]. Unlike ICE, CORBA pro-

vides a completesolution, not just a communica-
tion channel.However, it is correspondinglymore
compl; the specificationrunsto mary hundreds
of pagesgevenwithout covering suchissuesasse-
curity or the location and activation; suchissues
are describedin separatespecifications. While it

is possibleto identify areasonablicompactsubset
of CORBA that makes for a reasonabledesktop-
communicationmechanism thereis still a hefty
amountof compleity to dealwith andasubstantial
library andsetof tools. It's notreally reasonabléo

expect different applicationsand toolkits on X to

startusing CORBA just for handlinga few tasks
like readingsettings.

While mechanismsuchasICE and CORBA may
be necessaryor somecomplicatedsituationsthey
really are overkill for our situation,By sticking to
standardX mechanismswe make it very easyfor
peopleto implementthe protocolwith a minimum
of compleity and requirementdor dependencies
beyondthecoreX library.

3 Architecture

The solution to both of the problemsmentioned
above with the root-windav-property approachis
somethingcalleda managerselection. As defined
in the ICCCM, a managerselectionis a selection
used,not asa way of providing the datafor a clip-
board,but to provide a meansof negotiating con-
trol over a uniqueresource.SinceX needso keep
track of the owner of a selectionto knov which
client is responsiblefor providing the dataof the

clipboard,the selectioninterfacesprovide mecha-
nismsfor establishingandtrackingownershipof a

selectionin a race-conditiorfree manner We can
piggybackon top of this mechanismanduseown-

ershipof a selectionasa "lock” for ownershipof

someother resources. For instance,the ICCCM

definesa selectionmanagerfor controlling which

client actsasthe window manageifor a particular
screen.For XSETTINGS,the we usethe selection
XSETTINGS.S[N], whereN is thescreemumber
of the screen(This allows for separatesettingsfor

eachscreen.)Theownerof the _XSETTINGS.S[N]

propertyis called the "settings manager”for the
screen.

Thesolutionto the otherproblemmentionedabove

— having to selectfor property notify eventson

the root window — is provided by the fact that

the owner of the selectionis not actuallyan entire

client, but just a singlewindow. Sincewe storethe

settingsdataon the window owning the manager
settingfor XSETTINGS,clientsonly neecto select
for changenotification on that window, insteadof

on the root window wherethereare lots of extra-

neousproperties. A side benefitto this approach
is thatif the settingsmanagerexits, its window is

destryed andstaleconfigurationdatadoesnt stick

around.

The settingsmanageffills the role of taking data
from the desktop$ natve configurationdatabase
and exposing it to all applicationsvia XSET-
TINGS. If liveupdatesaredesiredthenthesettings
managerdistensfor changesn the configuration
databasdy whateser meansthatthe configuration
databaserovides,andthenupdateghepropertyon
the settingsmanagerwindow; a very simple set-
tings managercould simply reada file of settings
in theusers homedirectory setup the propertyon
the settingsmanagetand thenwait arounduntil it
losesthe XSETTINGSselection.

To briefly summarizethe corventionsfor the set-
tingsmanageraclientthatwantsto provide XSET-

TINGS datafor a screenclaims ownershipof the
XSETTINGS.S[N] selectionby calling XSetSe-
lectionOwner().If therewasalreadyan ownerfor

the selection,the client should ask for confirma-
tion from theuserbeforetakingcontrolof theman-



agerselection. The window passedo XSetSelec-
tionOwner()is a speciallycreatedunmappedvin-

dow with the property data storedon it. When
the settingsmanagelosesownershipof the selec-
tion it destrgs the window so that clientscande-

tectthatthatthe settingsmanagehaschangedand
call XGetSelectionOwner()o find the new selec-
tion managemwindow.

The settinginformationis storedasa single prop-
erty (XSETTING_SETTINGS) on the selection
managewindow. The contentsof the propertyis

structuredasa sequencef binaryrecordsfor max-
imumsimplicity andparsingspeed Anotherchoice
would have beerto storethedataasXML, however,

thiswouldslow down parsingconsiderablyandalso
requireall peopleisteningon XSETTINGSto have
aXML parseravailable.

Thereareonly threesettingtypescurrently:strings,
integers,and colors. While this may seemsome-
whatlimited, anything complicateccanbeachieved
by storingdatain string setting. If you wantedto
have a font asa XSETTINGS setting, you would
storethefont namein a string setting.A stringset-
ting could even hold XML dataif a comple type
wasneeded.In somesensethe integer and color
typesarejust an efficiency optimizationfor some
of the more commontypesof dataexpectedto be
storedin settings.

Settings are named with paths such as "col-
ors/background”. This allows organizationof the
namespaceto prevent conflicts. (Settingsspecific
to a specifictoolkit suchas GTK+ can be given
names such as GTK/colors/funk/_background.)
The pathsarent significantfor datastorage— the
datais juststoredasaflat list.

To getchangenatification,a client selectdor Prop-
ertyNotify eventson the settingsmanagemindow.

The easiestway for a client to do notification for

individual settingsto keeptrack of the old values
for all settingsandwhennotificationof changess

receved,comparghenew list with theold list, and
sendnotificationgto applicationdor all settingshat
have beenaddedremoredor changed.

An alternatefacility for determiningwhenchange
notificationis neededor particularsettingsis pro-

vided by a serialnumberfacility. The ideais that
thereis a serialfor the entire setof settingswhich

is updatedvhenerer ary settingshaschangedand
then for eachsetting, the serial numberwhen it

lastchangeds provided;to determinavhatsettings
have changedthe client only needso keeparound
the global serialnumberfrom the lasttime it read
the XSETTINGS property andcheckto seeif the
serial numberfor individual propertiesare newer
thanthis. However the serialnumberfacility has
not proved very usefulin practice,andwill likely

beremovedin alaterversionof the specification.

4 Statusand Future

Sampleimplementationf a XSETTINGS client
andsettingsmanageareavailablefrom:

http://ww. freedeskt op. org/
st andar ds/ xsetti ngs. htm

Theseimplementationsare intendedto be univer
sally usable sothey aredistributedunderthe unre-
strictive X licenseandarewrittento useonly ANSI
C andtheX library.

This implementationhas also beenincorporated
into GTK+-2.0. In GTK+-2.0, XSETTINGS is

usedfor configuringa considerablarrayof items,

including,amongotherthings:

e Doubleclick time
e Cursorblink speed
e Distancethresholdnitiating drag-and-drop

e Widgettheme

XSETTINGS: s usefulfor GTK+ not just because
it will allow GTK+ to getconfigurationnformation
from all desktopervironmentssupportingXSET-
TINGS but also simply to enablegetting settings
frmo thedesktopto begin with. GTK+ hasnonative
configurationdatabasetherthana simplemecha-
nismfor readingsettingsfrmo a /.gtkrcfile in the
users homedirectory that is intendedto be used



when GTK+ is usedwithout a desktopernviron-
ment.In orderto provide userconfiguration GTK+
needsto be connectedo a configurationdatabase
suchasGConfviathe XSETTINGSmechanismA
simplesettingsmanagethatexposessettingsfrom
GConfvia XSETTINGS hasbeenwritten and is
availablefrom the GNOME CVS repository This
tool will befleshedoutandGUI toolsfor configur
ing settingswill bewritten aspartof the GNOME-
2.0desktoprelease.

The next stepin the developmentof XSETTINGS
is to standardizenalist of standardettingsnames
andtypesthatcanbe sharedacrosgoolkits. While
the XSETTINGS mechanismprovides a frame-
work for sharinguserconfigurationthe promiseof
sharedsettingscannotbe achievzed until sucha set
of configkeysis agreedupon.

AlthoughXSETTINGS:is notyetawidely adopted
standardjt doesprovide a goodexampleof some
of the issuesthat come up whentrying to create
a cross-desktopstandard. Someof the effective
stratgjiesthatcanbeappliedin this areaare:

e Aim low. The simplera proposalis to imple-
ment,andthelessit effectsthelargerscalede-
signof systems

e Designto work with existing systems.

e Write sample code to a lowest-common-
denominatodevelopmentervironment(ANSI
C andXlib.)

e Discuss your proposal in appropriate fo-
rums. xdg-list@freedesktop.gr (See
http://ww. freedeskt op. or g/
about/invol ved. htm ) is a list dedi-
catedto discussingcross-desktopntegration
issuedor X.
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