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GStreamers aframevork for creatingstreamingmediaapplicationslt is extremely
powerful andversatile andthis versatility stemsn partfrom its modularity andits
ability to incorporatenen modulesseamlesslynto its framework. This document
describediow to extendthe capabilitiesof GStreameby creatingnew plugins.

It first describegheconceptsequiredandthewaysin which GStreamecanbe
extended It thengoesthrougha worked exampleof how to write a simplefilter (for
dataprocessing)andhow to testanddehug it. More advancedconceptsarethen
introducedwith worked examplesof each.Next, writing sourceandsink elementgfor
performinginput andoutput)is discussedFinally, checklistsof thingsto be sureto do
whenextendingGStreamearepresented.



Chapter 1. Do | care?

This guideexplainshow to write nev modulesfor GStreamerit is relevantto:

Anyonewho wantsto addsupportfor new inputandoutputdevices,oftencalled
sourcesandsinks.For example,addingthe ability to write to a new video output
systemcould be doneby writing anappropriatesink plugin.

Anyonewho wantsto addsupportfor new waysof processinglatain GStreamer
oftencalledfilters. For example,a new dataformatcorvertercouldbe created.

Anyonewho wantsto extendGStreameim arny way: you needto have an
understandin@f how the plugin systemworksbeforeyou canunderstandhe
constraintst placeson therestof thecode.And you might be surprisedathow much
canbedonewith plugins.

This guideis notrelevantto you if you only wantto usethe existing functionality of
GStreameror useanapplicationwhich usesGStreamerYou lot cango away. Shoo...
(You mightfind the GStreamer Application Development Manual helpful though.)



Chapter 2. Preliminar y reading

Thereadershouldbefamiliar with the basicworkingsof GStreamerFor agentle
introductionto GStreameryou maywish to readthe GStreamer Application
Development Manual. SinceGStreamerndherego the GTK+ programmingmodel,the
readeris alsoassumedo understandhe basicsof GTK+.



Il. Basic concepts
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This sectionintroduceghebasicconceptgequiredto understandheissuesnvolvedin
extendingGStreamer



Chapter 3. Plugins

Extensiongo GStreamecanbe madeusinga plugin mechanismThisis used
extensiely in GStreameevenif only the standardgackages beingused:a few very
basicfunctionsresidein thecorelibrary, andall othersarein a standardetof plugins.

Pluginsareonly loadedwhenneededa plugin registry is usedto storethe detailsof the
pluginssothatit is notneccessaro loadall pluginsto determinewhich areneeded.
This registry needgo be updatedvhenanew pluginis addedo the systemseethe
gstreamer-register utility andthe documentatiorn the GStreamer Application
Development Manual for moredetails.

Userextensiongo GStreamecanbeinstalledin the main plugin directory andwill
immediatelybe availablefor usein applicationsgstreamer-register shouldberunto
updatetherepository:but the systemwill work correctlyevenif it hasnt been- it will
justloadthecorrectpluginfaster

Userspecificplugin directoriesandregistrieswill be availablein futureversionsof
GStreamer



Chapter 4. Elements

Elementsareatthe coreof GStreamenwithout elementsGStreamers justa bunchof
pipefittings with nothingto connectA large numberof elementdfilters, sourcesand
sinks)shipwith GStreamerbut extra elementanalsobewritten.

An elementmaybe constructedn severaldifferentways,but all mustconformto the
samebasicrules.A simplefilter maybe built with the FilterFactory wherethe only
codethatneedbewrittenis the actualfilter code.A morecomple filter, or a sourceor
sink, will needto bewritten outfully for completeaccesgo thefeaturesand
performancepossiblewith GStreamer

Theimplementatiorof anew elementwill be containedn aplugin: asingleplugin
may containthe implementatiorof severalelementsor justasingleone.



Chapter 5. Buffers
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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 Properties
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Chapter 9. Metadata
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I1l. Building our first plugin
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We arenow have theneccessargonceptso build our first plugin. We aregoingto
build anelementwhich hasa singleinput padanda singleoutputpad,andsimply
passesrnythingit readson theinput padthroughandout on the outputpad.We will
alsoseewherewe couldaddcodeto corvertthis plugininto somethingnoreuseful.

Theexamplecodeusedin this sectioncanbefoundin exanpl es/ pl ugi ns/
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Chapter 10. Constructing the
boilerplate

Thefirst thing to do whenmakinga new elements to specifysomebasicdetailsabout
it: whatits nameis, whowroteit, whatversionnumberit is, etc.We alsoneedto define
anobjectto representhe elementandto storethe datathe elementeedsl! shallrefer
to thesedetailscollectively asthe boilerplate.

10.1. Doing it the hard way with GstObject

The standardvay of definingthe boilerplateis simply to write somecode,andfill in
somestructuresThe easiestvay to do thisis to copy anexampleandmodify according
to your needs.

Firstwe will examinethe codeyou would belikely to placein a headefile (although
sincetheinterfaceto the codeis entirely definedby the pluging systemanddoesnt
dependonreadinga headeffile, thisis notcrucial.) The codeherecanbefoundin
exanpl es/ pl ugi ns/ exanpl e. h

/[* Definition of structure storing data for this elenment. */
typedef struct _GstExanpl e Gst Exanpl e;
struct _Gst Exanpl e {

Gst El ement el enent ;

Gst Pad *si nkpad, *srcpad;

gint8 active;

b

/* Standard definition defining a class for this element. */
typedef struct _Gst Exanpl eCl ass Gst Exanpl ed ass;
struct _Gst Exanpl ed ass {

Gst El enent O ass parent _cl ass;

b
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Chapter 10. Constructing the boilerplate

/* Standard macros for defining types for this elenment. */
#defi ne GST_TYPE_EXAMPLE \

(gst _exanpl e_get _type())
#defi ne GST_EXAMPLE(obj) \
( GTK_CHECK_CAST( (obj ), GST_TYPE_EXAMPLE, Gst Exanpl e))
#def i ne GST_EXAMPLE_CLASS(kl ass) \
(GTK_CHECK_CLASS CAST( (kl ass), GST_TYPE_EXAMPLE, Gst Exanpl €))
#define GST_I S EXAMPLE(obj) \
( GTK_CHECK_TYPE( (0obj ), GST_TYPE_EXAMPLE))
#define GST_|I S EXAVMPLE CLASS(obj) \
(GTK_CHECK_CLASS TYPE( (kI ass), GST_TYPE_EXAMPLE))

/* Standard function returning type information. */
G kType gst_exanpl e_get _type(void);

10.2. Doing it the easy way with
FilterF actory

A planfor thefutureis to createa FilterFactory to make the procesf makinga new
filter a simpleprocesf specifyingafew details,andwriting a smallamountof code
to performthe actualdataprocessing.

Unfortunatelythis hasnt yet beenimplementedit is alsolik ely thatwhenit is, it will
notbe possibleto cover all the possibilitiesavailableby writing the boilerplate
yourself,sosomepluginswill alwaysneedto be manuallyregistered.
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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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V. Building a simple test
application
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Initialization Instantiatingthe plugins(NOTE: we really shouldhave a delugging Sink)
ConnectinghemRunningthe pipeline

V. Loop-based Elements
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How schedulingvorks,akapushingandpulling How a loopfuncworks,akapulling and
pushingAdding a secondoutputldentity is now ateeModifying thetestapplication

VI. Types and Properties
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Building asimpleformatfor testingA simpleMIME type Type propertiesTypefindfunctions
andautoplugging

VIl. Buff ers and Metadata
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Anatomyof a Buffer Refcountsaandmutability MetadataHow Propertiesvork efficiently
Metadatamutability (FIXME: thisis anunsolhedproblem)

VIIl. Sources and Sinks
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Writing a sourcePull vs loop basedRegion pulling (NOTE: someavhereexplain how filters
usethis) Writing a sink Gee,thatwaseasy

IX. State management
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Whatarestates'Mangagindfilter state

X. Checklist

26






