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Overview

•TheXWindowSystem

•XCB

•XCL

•Summary



Thesis

ApplicationofmoderntoolsandXexperiencetoXWindow

Systemclientlibrariescanproducemoderncode

•byseparationofconcerns

•bydesignofnewinterfaces

•byre-implementingexistinginterfaces
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XStrengths

•welldesigned

•separatespolicyfrommechanism

–windowmanagers

–toolkits

•networkprotocolspecificationseparateshardwarefromapps

–serversfromXFree86,Sun,others

–clientlibrariesformanylanguagesandplatforms

–clientandserverimplementationsareinteroperable



Xlib:CProtocolBinding
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MotivationsforXCB

WhychangetheXlibAPI?

NewAPIenablesalight-weight,flexibleimplementationstyle.

•SmallerandsimplerAPIandimplementation

•SomeoptimizationsaffectAPIrequirements

–LatencyisaproblemforexistingXapplications

–XlibAPIsupportslatencyhidinginspecialcases

–XCBAPIsupportslatencyhidinginallcases

•Supportbothsingleandmulti-threadedclientswithoneAPI

(c.f.Massey,“XmeetsZ”)



XCBEvaluation

•mostplannedfeaturesimplemented

•expectedbenefitshavebeensuccessfullyachieved

–codesizeisparticularlygood:27kB

•concepthasbeenproven:modernimplementationwithnew

API



XCL:anXlibCompatibilityLayerforXCB
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MotivationsforXCL

Whyre-inventXlib?

•Significanthistory:>15yearsworthofsoftwareusesXlibAPI

•Insmallenvironmentslikehand-heldcomputers,Xlib

implementationisbig

•XCBimplementationissmall,butAPIisincompatiblewith

Xlibapplications

•AidtransitiontoXCBthroughXCL

•Anticipatepossiblebenefitsinperformance,latency,reliability



XCLImplementation
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XlibSizeAnalysis

Core protocol
174KB (23%)

Keysyms
37KB (5%)

I18N/L10N/Xim
387KB (52%)

Xcms
48KB (6%)

Other
104KB (14%)

Total:750KB



XCLStrengths

NewdesignandimplementationenablesmanyofXCB’sbenefits

withoutchangingXlibAPI.

•Easiermaintenance

•Moreuniformoptimization

–e.g.requestmarshalinginnotjustXDrawPointbutalso

XDrawPoints



XCLEvaluation

•XCLnotquitedoneyet

•Someapplicationstestedwithouterror,e.g.

–rxvt:perfectbehavior

–gw:nearlyperfect

•XCL+XCBis55KB;Xlibisabout665KB

•XCLperformancecomparabletoXlib

•Concepthasbeenproven:modernimplementationofXlibAPI



FutureWork

•CompleteXCL(extensionsupport)

•Analyze:otherXlibfunctionality→additionalmodules

•ValidateagainstexistingXlib-basedtoolkits(Qt,Gtk+)

•ImplementcachesonXCB

•ReplacecorefontrenderingwithXft



RelatedWork

•Librariesforotherlanguages:

–Javaclientlibraries:XTC,Escher

–CommonLisp:CLX

–Smalltalk:STIX

–ML:eXene

•Standaloneclient:ApplegateandJacobson’s1991IOCCC

entryplaysConway’s“GameofLife”onXdesktop
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Availability

CurrentimplementationsofXCLandXCBarefreelyavailable

underanMIT-stylelicenseathttp://xcb.cs.pdx.edu/.


