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I. Intr oduction
Table of Contents
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2. Preliminary reading...................................................................................................6

GStreameris a framework for creatingstreamingmediaapplications.It is extremely
powerful andversatile,andthis versatilitystemsin partfrom its modularity, andits
ability to incorporatenew modulesseamlesslyinto its framework. Thisdocument
describeshow to extendthecapabilitiesof GStreamerby creatingnew plugins.

It first describestheconceptsrequiredandthewaysin whichGStreamercanbe
extended.It thengoesthroughaworkedexampleof how to write asimplefilter (for
dataprocessing),andhow to testanddebug it. More advancedconceptsarethen
introduced,with workedexamplesof each.Next, writing sourceandsinkelements(for
performinginput andoutput)is discussed.Finally, checklistsof thingsto besureto do
whenextendingGStreamerarepresented.



Chapter 1. Do I care?
Thisguideexplainshow to write new modulesfor GStreamer. It is relevantto:

•

Anyonewhowantsto addsupportfor new input andoutputdevices,oftencalled
sourcesandsinks.For example,addingtheability to write to a new videooutput
systemcouldbedoneby writing anappropriatesinkplugin.

•

Anyonewhowantsto addsupportfor new waysof processingdatain GStreamer,
oftencalledfilters.For example,anew dataformatconvertercouldbecreated.

•

Anyonewhowantsto extendGStreamerin any way: youneedto havean
understandingof how thepluginsystemworksbeforeyoucanunderstandthe
constraintsit placeson therestof thecode.And youmightbesurprisedathow much
canbedonewith plugins.

Thisguideis not relevantto you if youonly wantto usetheexisting functionalityof
GStreamer, or useanapplicationwhichusesGStreamer. You lot cango away. Shoo...
(You mightfind theGStreamer Application Development Manual helpful though.)
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Chapter 2. Preliminar y reading
Thereadershouldbefamiliar with thebasicworkingsof GStreamer.For agentle
introductionto GStreamer, youmaywish to readtheGStreamer Application
Development Manual. SinceGStreameradheresto theGTK+ programmingmodel,the
readeris alsoassumedto understandthebasicsof GTK+.
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II. Basic concepts
Table of Contents

3. Plugins.........................................................................................................................8

4. Elements......................................................................................................................9

5. Buffers.......................................................................................................................10

6. Scheduling.................................................................................................................11

7. Chain vsLoop Elements..........................................................................................12

8. Typing and Properties.............................................................................................13

9. Metadata...................................................................................................................14

Thissectionintroducesthebasicconceptsrequiredto understandtheissuesinvolvedin
extendingGStreamer
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Chapter 3. Plugins
Extensionsto GStreamercanbemadeusingaplugin mechanism.This is used
extensively in GStreamerevenif only thestandardpackageis beingused:a few very
basicfunctionsresidein thecorelibrary, andall othersarein a standardsetof plugins.

Pluginsareonly loadedwhenneeded:aplugin registry is usedto storethedetailsof the
pluginssothatit is notneccessaryto loadall pluginsto determinewhichareneeded.
This registry needsto beupdatedwhenanew plugin is addedto thesystem:seethe
gstreamer-register utility andthedocumentationin theGStreamer Application
Development Manual for moredetails.

Userextensionsto GStreamercanbeinstalledin themainplugin directory, andwill
immediatelybeavailablefor usein applications.gstreamer-register shouldberun to
updatetherepository:but thesystemwill work correctlyevenif it hasn’t been- it will
just loadthecorrectplugin faster.

Userspecificplugindirectoriesandregistrieswill beavailablein futureversionsof
GStreamer.
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Chapter 4. Elements
Elementsareat thecoreof GStreamer. Without elements,GStreameris just abunchof
pipefittingswith nothingto connect.A largenumberof elements(filters,sourcesand
sinks)shipwith GStreamer, but extraelementscanalsobewritten.

An elementmaybeconstructedin severaldifferentways,but all mustconformto the
samebasicrules.A simplefilter maybebuilt with theFilterFactory, wheretheonly
codethatneedbewritten is theactualfilter code.A morecomplex filter, or a sourceor
sink,will needto bewritten out fully for completeaccessto thefeaturesand
performancepossiblewith GStreamer.

Theimplementationof anew elementwill becontainedin aplugin:asingleplugin
maycontaintheimplementationof severalelements,or just asingleone.
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Chapter 5. Buff ers
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Chapter 6. Scheduling
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Chapter 7. Chain vs Loop Elements
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Chapter 8. Typing and Proper ties
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Chapter 9. Metadata

14



III. Building our fir st plugin
Table of Contents

10.Constructing the boilerplate .................................................................................16

11.An identity filter .....................................................................................................18

12.The plugin_init function ........................................................................................19

Wearenow have theneccessaryconceptsto build our first plugin.We aregoingto
build anelementwhich hasa singleinput padandasingleoutputpad,andsimply
passesanything it readson theinput padthroughandouton theoutputpad.Wewill
alsoseewherewecouldaddcodeto convert this plugin into somethingmoreuseful.

Theexamplecodeusedin this sectioncanbefoundin examples/plugins/
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Chapter 10. Constructing the
boilerplate
Thefirst thing to do whenmakinganew elementis to specifysomebasicdetailsabout
it: whatits nameis, whowroteit, whatversionnumberit is, etc.We alsoneedto define
anobjectto representtheelementandto storethedatatheelementneeds.I shallrefer
to thesedetailscollectively astheboilerplate.

10.1. Doing it the hard way with GstObject
Thestandardwayof definingtheboilerplateis simply to write somecode,andfill in
somestructures.Theeasiestway to do this is to copy anexampleandmodify according
to yourneeds.

First wewill examinethecodeyou wouldbelikely to placein aheaderfile (although
sincetheinterfaceto thecodeis entirelydefinedby theplugingsystem,anddoesn’t
dependonreadingaheaderfile, this is not crucial.)Thecodeherecanbefoundin
examples/plugins/example.h

/* Definition of structure storing data for this element. */
typedef struct _GstExample GstExample;
struct _GstExample {
GstElement element;

GstPad *sinkpad,*srcpad;

gint8 active;
};

/* Standard definition defining a class for this element. */
typedef struct _GstExampleClass GstExampleClass;
struct _GstExampleClass {
GstElementClass parent_class;

};
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Chapter 10. Constructing the boilerplate

/* Standard macros for defining types for this element. */
#define GST_TYPE_EXAMPLE \
(gst_example_get_type())

#define GST_EXAMPLE(obj) \
(GTK_CHECK_CAST((obj),GST_TYPE_EXAMPLE,GstExample))

#define GST_EXAMPLE_CLASS(klass) \
(GTK_CHECK_CLASS_CAST((klass),GST_TYPE_EXAMPLE,GstExample))

#define GST_IS_EXAMPLE(obj) \
(GTK_CHECK_TYPE((obj),GST_TYPE_EXAMPLE))

#define GST_IS_EXAMPLE_CLASS(obj) \
(GTK_CHECK_CLASS_TYPE((klass),GST_TYPE_EXAMPLE))

/* Standard function returning type information. */
GtkType gst_example_get_type(void);

10.2. Doing it the easy way with
FilterF actor y
A planfor thefutureis to createaFilterFactory, to make theprocessof makinganew
filter a simpleprocessof specifyinga few details,andwriting asmallamountof code
to performtheactualdataprocessing.

Unfortunately, thishasn’t yet beenimplemented.It is alsolikely thatwhenit is, it will
notbepossibleto coverall thepossibilitiesavailableby writing theboilerplate
yourself,sosomepluginswill alwaysneedto bemanuallyregistered.
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Chapter 11. An identity filter

11.1. Building an object with pads

11.2. Attac hing functions

11.3. The chain function
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Chapter 12. The plugin_init
function

12.1. Registering the types

12.2. Registering the filter

12.3. Having multiple filter s in a single
plugin
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IV. Building a simple test
application
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Initialization Instantiatingtheplugins(NOTE: we really shouldhaveadebuggingSink)
ConnectingthemRunningthepipeline

V. Loop-based Elements
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How schedulingworks,akapushingandpulling How a loopfuncworks,akapulling and
pushingAddingasecondoutputIdentity is now a teeModifying thetestapplication

VI. Types and Proper ties
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Building asimpleformatfor testingA simpleMIME typeTypepropertiesTypefindfunctions
andautoplugging

VII. Buff ers and Metadata
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Anatomyof a Buffer RefcountsandmutabilityMetadataHow Propertieswork efficiently
Metadatamutability (FIXME: this is anunsolvedproblem)

VIII. Sources and Sinks
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Writing asourcePull vs loopbasedRegion pulling (NOTE: somewhereexplainhow filters
usethis) Writing asinkGee,thatwaseasy

IX. State management
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Whatarestates?Mangagingfilter state

X. Checklist
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Thingsto checkwhenwriting afilter Thingsto checkwhenwriting asourceor sink


