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��kmz�����hM��2v4�(�i�v©hNp9�h9hNp9v�|o}rlo�2�2���}�v3n�j���|oj��9v4�9hN��}r�gj��~��2v3�rh9|oj��g�g����}�v?hNj��[i$�rhNv3�D�Mlo}r}
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Chapter 2. Motiv ation
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Current problems
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Multitude of duplicate code
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’One goal’ media players
² j�loiÑhM�2|o�rn6��} y��o� sq|o}r���v4i��[��:kmv4�g�r�2��v4k�hNj�|o}r��� y½�o� sÜz��rkmv4j±��9k���lokm�rj e»y j��gh�j��
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��n6n6i�j��g�S�|o|o}r�rn6��hN�rj���� e

Non unified plugin mechanisms
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Provision for netw ork transparenc y
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� j�|oi�j�z��r�g�rj����tp9�z�v3�2v4v4�[����kmv3�,j�iÑv4�~v4i!�����9��hMv4n6p9��j�}rj��2�rv4�:�glon�p���ShMp�v�s � � y½�
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Catch up with the Windo ws(tm) world
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Chapter 3. Goals
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The design goals
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Clean and powerfull
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Object oriented
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Extensib le
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Allo w binar y onl y plugins
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High perf ormance
� �r�2p[|ov4i��,j�i$������n�v3���:j��2hN�����9v4k¸�2�ÑÝ
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{ j�hNp9i!v4�k8�Ñ��i!v3�>�g���~|o}rv�lo�gv4i!Â,�g|o�n�v©��v4hMp�j�k��Mj�i(�g�[�rhNn6p9�r�����2v4hM��v4v4�[�glo�2hM��g�2� e

ï � �÷��n6n�v4}�v4i$�hM�rj����r�t|oj��g�g�r�2}rv��2���[i��rhN�r�9���>�g|ov4n6�r�}r�röv4k�|o}�lo����� e
ï § �gv4�t�?|o}rlo�2�r��i�v4�2�r�ghNi$���[��hMp[hNp9v��g|ov4n6�r�on6��hN�rj��9�:j��9hNp9v�|o}rlo�2�r���0�gj�hNp9�h9hNp9v�|o}rlo�2�r�
}rj��km�r�9��n6������v�kmv4}r��2v4k�lo�9hN�r}2hMp�v?|o}�lo�����[�r�t��n6hNlo��}r}���lo�gv4k e

Ï



Chapter 4. GstElement
	mp9v3�~j��gh9�r�~|oj�i�hM��9h�j��4�Ev4n�h��r�

GStreamer
�,j�i�hMp�v���|o|o}r��n��hM��j��[|oi�j��2i������~v4iÑ���:hNp9v

GstElement
j��U�"v4n6h e

What is a GstElement
	mp9v3sD�gh � }rv4�~v4��hO�r�thNp9v��2���g�rn:�2lo�r}rkm�r�����2}rj�n6���Mj�iÑhNp9v��~v4km�r�?|o�r|ov4}r�r��v e � }�}�hMp�v?km�r�N�,v4i!v4�9h
n�j���|oj��9v4��hM�:�2j�l��i!v©�2j��r�9��hMj�lo�gv���i!v©kmv4i$��z�v4k¸�,i!j��ÈhNp9���0s>�gh � }rv4��v4�9h e 	mp9���:��v4�����thMp���h
�>}�j�h9j��O�Mlo�9n6hM�rj����0�2j�l¸�i�v©�2j��r����hNj�lo�gv?j�|ov4i���hNv3j��[hNp9�r�:j��U�"v4n6h e
² j�l¸�[��}r}2�gv4v3hMp���h�hMp�j��gv>v4}rv4��v4�9hN�tp9�z�v3|o�km� e 	mp�v4�gv3��i!v3hMp�v�v4}rv4�~v4��hM�tn6j��9�9v4n6hN�rj��9�:�[�rhNp
hMp�v � j�lohN�g�rkmv � �[j�i$}�k e»¨ v4|ov4��km�r�9��j��[hMp�v��9lo�~�2v4i(��9k¸km�ri!v4n�hN�rj���j��OhMp�v�|o��km�gÔ+�[v�n�����gv4v
hMp�i�v4vhM�2|ov4�tj��Ov4}rv4��v4�9hN�ÝK�gj�loi!n�v4Ô+�o}rhNv4i(��9k¸�g�r����v4}rv4��v4�9h e
	mp9v4�gv3hNp9i!v4v3hM�2|ov4�t��i!v©�}r}�hNp9v��g����v3sD�gh � }rv4�~v4��hOj��U�"v4n�hNÔhMp�v4���"lo�gh�km�r�M�Mv4i�����p9j��îhNp9v
|o��km�S�i�v e

GStreamer sour ce elements
	mp9�r�tv4}rv4��v4�9h9���r}r}��2v4�9v4i���hNv3km��hN�>hNp9�h��[�r}r}2�2v3lo�gv4k��2��hMp�v�|o�r|ov4}r�r��v egf h9�r�thN�2|o�rn��}r}r���?�o}rv
j�iÑ��[�lok8��j��gj�loi!n6v e
¯ v4}rj��Ó�2j�l��gv4v3p�j����[v��[�r}r}�z��r�glo�}r�röv3hMp�v?v4}�v4�~v4�9h e �Ûv?�}r�[��2�Skmi$��Ó�D�gi!n0|o�k¸hMj�hNp9v
i$�r�2p�h9j��9hNp9v�v4}rv4��v4�9h e

src

element_name

ø2^,·2´m]�\?ù�ËMc�X4¾3^M��´m�µ,^M����,^M�����2ú(�>�6�2´m]��6\>\µ,\Ê`\�m�
u)j�loi!n�v©v4}�v4�~v4�9hN�tkmj���j�hO�n�n6v4|oh2k8�hN��Ô+hNp9v4��j��9}r���2v4�9v4i$�hNv3k8�hN� e»² j�l�n6��[�gv4v3hMp��r�:�r�[hNp9v
�o�2loi�v3�2v4n6��lo�gv3�rh�j��9}r��p9��t�>�gi!n:|o��k e � �gi�n0|o��k�n6��[j��9}r���2v4�9v4i$�hNv3��lo�N�,v4i�� e

GStreamer filter elements
û �r}rhNv4iÑv4}rv4��v4�9hN�:�2j�hNp�p9�z�v3��[�r��|oloh9��9k¸��[j�lohM|oloh�|o��k e 	mp9v4��j�|ov4i$�hMvj���k8�hN�?hNp9v4�
i�v4n6v4�rz�v©�r�[hNp9v��g�r����|o�k�����k��gv4��k¸hMp�v?i!v4�glo}rh�hMj�hNp9v��gi�n:|o�k e
�m� ��~|o}rv4�Sj����D�o}rhNv4iÑv4}rv4��v4�9h��~�r�2p9h9�r�9n6}rlokmv�ÝK�� y��o� sÆk8v4n6j�kmv4iMÔ4z�j�}rlo��v?�o}�hMv4iNÔ e-eae
û �r}rhNv4i$�t�~�����}r�gj�n6j��9hN��������������lo�~�2v4i(j��O���9|oloh9|o�km�S����k�j�lohN|oloh9|o�km� e»û j�iÑv � ��~|o}rv4Ô4�
z���k8v4j±��� � v4iÑ�~�r�2p9h9p9�z�v3hNj��r�9|oloh�|o��km�S�,hNp9v��r�����2v4�tj��9hNp9v�hN�[j�k8���M�Mv4i�v4��h�z��rkmv4j
�ghMi!v4��~�g������k�j���v?j�lohN|oloh9|o�k e

ü
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src

element_name

sink

ø2^,·2´m]�\?ù�ËM¹�X4¾3^M��´m�µ,^M����,^M�����2ú(�>ÌmµM�,\]8\µ,\Ê`\�m�
	mp9v3���j�z�v3�o�2loi�v��gp�j��[�0hNp9v�z��r�glo�}r�r�g�hM�rj���j��O�>�o}�hMv4i(v4}�v4�~v4�9h e 	8p��r�tv4}rv4�~v4��h9p����tj��9v
�g�r�9��|o�k��M�r�9|olohN�O��9k¸j��9v��gi!n0�Mj�lohM|olohN�O|o�k e u)�r�9��|o�k8�S�i!v3k8i�������j��[hNp9v�}rv4�Mh9j��9hNp9v
v4}rv4�~v4��h e

element_name

sink

video

audio

ø2^,·2´m]�\?ù�ËMº�X4¾3^M��´m�µ,^M����,^M�����2ú(�>ÌmµM�,\]8\µ,\Ê`\�m��_�^,�,Í¸Ê`�2]!\D�MÍ8����2�m\>�2´m�,�m´m�9�m�¶
	mp9v3���j�z�v3�o�2loi�v��gp�j��[�0hNp9v�z��r�glo�}r�r�g�hM�rj���j��O�>�o}�hMv4i(v4}�v4�~v4�9h��[�rhNp[�~j�i!v�hMp�����j��9v
j�lohM|oloh�|o��k e � �[v � ����|o}rv3j��O�glon6p[�?�o}rhMv4iÑ�r�thMp�v � Ð3f �g|o}r�rhNhMv4i e 	mp��r�tv4}rv4�~v4��h9�[�r}�}�|o��i��gv
hMp�v3�r�9|oloh9k8�hN�?��9k�v � hNi$�n6hM�(hNp9v��lokm�rj�����k�z��rkmv4j�km��hN� e$y j��gh9j��OhNp9v4�gv��o}rhNv4i$�
km���������rn6��}r}����gv4��k�j�loh��D�g�r�2����}��[p�v4�[�?�9v4��|o��k����0n6i�v4�hNv4k[�gj�hNp9�h�hMp�v?�|o|o}r�rn6�hM�rj��
|oi�j��2i������~v4i8n���[n6j��9�9v4n6h9��[�i$�2�rhNi$�i$�±v4}rv4��v4�9h�hMj�hNp9v��9v4�[}���n6i�v4�hMv4k�|o��k e

GStreamer sink elements
	mp9�r�tv4}rv4��v4�9h9�n6n�v4|ohN�Skm��hN����loh��[�r}r}���j�hO�2v4�9v4i���hNv3��������v4�îkm��hN� e � �g���9��v4}�v4�~v4�9h��r�
hM�2|o�rn6�}r}r���D�o}rv�j��[km�r�g�2Ô�>�gj�lo��kmn��i�kmÔ+�?k8���g|o}r���6Ô eae-e$f h9�r�t|oi!v4�gv4�9hNv4k¸���S�2v4}rj��ÿÝ

element_name

sink

ø2^,·2´m]�\?ù�ËMù�X4¾3^M��´m�µ,^M����,^M�����2ú(�>�6^,���¸\µ,\Ê`\��m�

�
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Creating a GstElement
sD�gh � }rv4�~v4��hM�t�i�v3n6i�v4�hNv4k[�,i!j��É�,�n6hMj�i��rv4� e 	�j�n�i!v4�hMv©���v4}�v4�~v4�9hNÔj��9v�p9��thMj��2v4h9�n�n6v4�g�
hMp�v3�

GstElementFactory
lo�g�r�9���Dlo���r«2lov?�M��n6hNj�i$�2�9��~v e

	mp9v3�,j�}�}rj��[�r���[n�j�kmv3v � ����|o}rv3�r�tlo�gv4k�hNj��2v4h��>�,�n�hNj�i$��hNp9�h9n6������v3lo�gv4k�hNj�n6i!v4��hNv©hNp9v
�~|o� dx�� v4}rv4��v4�9hNÔ������| � kmv4n�j�kmv4i e

GstElementFactory *factory;

factory = gst_elementfactory_find ("mpg123");

� �9n6v3�2j�l�p���z�v3hMp�v�p9��9km}rv3hNj�hNp9v�v4}rv4��v4�9hN�,�n�hNj�i$�6Ô4�2j�l�n6����n�i!v4�hMv©�?i!v4��})v4}�v4�~v4�9h��[�rhNp
hMp�v3�,j�}r}�j��[�r�9��n�j�kmv3�,i����2��v4�9h$Ý

GstElement *element;

element = gst_elementfactory_create (factory, "decoder");

�2�ghMõv4}rv4�~v4��hM�M��n6hNj�i$�2õ�n6i!v4��hNv�M�9�[�r}�}�lo�gv?hNp9v�v4}rv4��v4�9hN�,�n�hNj�i$��hNj�n�i!v4��hNv©��[v4}rv4��v4�9h9���rhMp
hMp�v3�2�rz�v4���9��~v e 	8p�v��9��~v3j��OhNp9v�v4}rv4��v4�9h9���:�gj���v4hMp��r�9���2j�l�n6����lo�gv�}r��hNv4iÑj���hMj
}rj�j��2lo|¸hMp�v?v4}�v4�~v4�9h��r�[�>�����9Ô+�,j�i(v � ����|o}rv e
� �g�r�~|o}�v?�gp�j�i$hNn�loh9v � �r�ghN�t�,j�iÑn6i!v4��hN�r�9����[v4}rv4��v4�9h��,i!j��É�>�M��n6hNj�i$� e 	mp�v3�,j�}r}rj����r�9�
v � ��~|o}rv3n6i!v4��hNv4�(���v4}rv4��v4�9hNÔ�������v4k��Þkmv4n6j�k8v4i��m�,i!j��ÈhNp9v�v4}rv4�~v4��hM�M��n6hNj�i$���9��~v4k
�Þ�~|o� d�x� � e 	mp��r�tn�j���z�v4���rv4�9h��,lo�9n6hN�rj����r�t�~j��ghO���rkm}r��lo�gv4k¸hNj�n6i!v4��hNv©���v4}rv4��v4�9h e

GstElement *element;

element = gst_elementfactory_make ("mpg123", "decoder");

� ��v4}rv4��v4�9h�n���[�2v3kmv4�ghMi!j��2v4k����rhMp(Ý

GstElement *element;

...
gst_element_destroy (element);

�



Chapter 5. What are Plugins
� |o}rlo�2�r�[�r�t�>�gp9�i�v4k�}r����i���i���hNp9�h�n�j���hM��r�9�:�h�}rv4��gh9j���v�j��9hNp9v��,j�}r}�j��[�r�9���rhMv4���Ý

ï j���v?j�iÑ�~j�i!v?v4}�v4�~v4�9hN�,�n6hMj�i��rv4�
ï j���v?j�iÑ�~j�i!v?hN�2|ov4kmv4�o�9�rhN�rj��9�
ï j���v?j�iÑ�~j�i!v?�lohNj�|o}rlo�2��v4i��
	mp9v3|o}rlo�2�r���0p���z�v3j��9v��g�r��|o}rv>��v4hMp�j�k0ÝK|o}rlo�2�r��õ����9�rh��,�9��p9v4i!v?�}r})hNp9v�v4}rv4��v4�9hN�,�n�hNj�i$��v4�
��i!v©n6i�v4�hNv4k�����k�hNp9v�hN�2|ov4k8v4�o���rhN�rj��9�:��i!v©i!v4�2�r�ghMv4i!v4k e
hMp�v3|o}rlo�2�r�9�:�i�v©�������9hN���r��v4k����[hMp�v�|o}rlo�2�r���g�2�ghMv4� e � |ohN�rj��9�}r}r�6ÔhMp�v?hN�2|ov4kmv4�o�9�rhN�rj��9�:��9k
hMp�v3v4}rv4�~v4��hM�M��n6hNj�i$�rv4�tn6������v��g�z�v4k����9hNj��� ÇSy½° i!v4|oi�v4�gv4��hM�hM��j����gj�hMp���h�hMp�v3|o}rlo�2�r�
�g�2�ghMv4�Ékmj�v4�t�9j�h�p9�z�v3hNj�}rj���k¸�}r}��z���r}r��2}rv©|o}rlo�2�r���0�r��j�i�kmv4iÑhNj��2�9j���hMp�v4�riÑkmv4�o���rhM��j�� e
	mp9v3�2���g��n|o}rlo�2�r�[�ghNi!lon�hNloi�v3p����thNp9v��,j�}�}rj��[�r�����ov4}rkm�Ý

struct _GstPlugin {
gchar *name; /* name of the plugin */
gchar *longname; /* long name of plugin */
gchar *filename; /* filename it came from */

GList *types; /* list of types provided */
gint numtypes;
GList *elements; /* list of elements provided */
gint numelements;
GList *autopluggers; /* list of autopluggers provided */
gint numautopluggers;

gboolean loaded; /* if the plugin is in memory */
};

² j�l¸n6����«�lov4i����?s ° �r�gh�j��O�z���r}r��2}rv©|o}rlo�2�r���0�[��hMp(Ý

GList *plugins;

plugins = gst_plugin_get_list ();

while (plugins) {
GstPlugin *plugin = (GstPlugin *)plugins- � data;
g_print ("plugin: %s\n", gst_plugin_get_name (plugin));

plugins = g_list_next (plugins);
}

�



Chapter 6. GstPad
� �S�[v�p9�z�v3�gv4v4���r�[hNp9v�|oi�v4z��rj�lo�Sn6p9�|ohMv4i��,s>�gh � }rv4��v4�9hN�,ÔhMp�v?|o�km�S��i!v©hNp9v�v4}rv4��v4�9hN�
n�j����9v4n6hM��j��9�:�[�rhNp[hMp�v�j�lohM�g�rkmv��[j�i�}rk e
	mp9v3�g|ov4n6�r�onhN�2|ov?j����~v4km�r�>hMp���h�hMp�v�v4}rv4�~v4��h9n6���[p�����km}rv3�[�r}r}2�2v3v � |oj��gv4k¸�2��hMp�v?|o�km� e
	mp9v3kmv4�gn�i��r|ohN�rj��[j��OhNp9�r�:�~v4km�r�?hN��|ov3���:kmj���v?���rhMp�n6�|o���2�r}r��hM�rv4�S�

GstCaps
�

Getting pads from an element
� �9n6v3�2j�l�p���z�v3n�i!v4�hMv4k����v4}rv4��v4�9hNÔ��2j�l¸n6���[�2v4h�j��9v�j��9�rhN�:|o��km�S�[�rhNpSÝ

GstPad *srcpad;
...

srcpad = gst_element_get_pad (element, "src");
...

	mp9�r�t�,lo��n�hN�rj��[���r}r}2�2v4h9hNp9v3|o�k�������v4k	�Þ�gi!n
�o�Mi�j��ÈhMp�v?�2�rz�v4�[v4}rv4��v4�9h e
� }rhNv4i$�9�hN�rz�v4}���Ô4�2j�l�n�����}r�gj�i�v4«2lov4�gh��Ds ° ���gh9j��O|o�km�S�,i!j��ÈhNp9v�v4}rv4�~v4��h e 	mp9v3�Mj�}r}rj��[�r���
n�j�kmv3v � ����|o}rv3�[�r}r}�|oi��r�9h�hMp�v��9��~v4�tj��O�}r})hNp9v�|o��km�Sj��O��[v4}rv4��v4�9h e

GList *pads;
...

pads = gst_element_get_pad_list (element);
while (pads) {

GstPad *pad = GST_PAD (pads- � data);
g_print ("pad name %s\n", gst_pad_get_name (pad));

pads = g_list_next (pads);
}

...

Useful pad functions
² j�l¸n6������v4h�hMp�v3�9��~v�j��O�?|o��k¸�[��hMp��2�ghNõ�|o�kmõ��2v4hNõ�������v�,������k��gv4h��rhN�0������v3�[�rhNp
�2v4hMõ|o��kmõ�gv4hMõ�9��~v4�M�,Ø
�2�ghMõ|o��kmõ�2v4hMõkm�ri�v4n6hN�rj����,sD�gh � �k��!|o�k8��n���[�2v3lo�gv4k�hMj�«2lov4i$���r�9hNp9v�|o�k¸�r�t�D�g�r����j�i(�
�gi�n:|o�k e$ª v4��v4�~�2v4i(�?�gi�n:|o�k����:�>|o��k¸hNp9�h�n6��[j�lohM|oloh�km��hN�>��9k¸�?�g�r�9��|o��k¸�r�tj���v?hNp9�h
��n6n6v4|ohM�(km�hM� e
² j�l¸n6������v4h�hMp�v3|o��i!v4�9h�j��OhNp9v�|o�k8Ô4hNp9���0�r�thNp9v�v4}rv4��v4�9h9hNp9�h9hNp9���:|o�k¸�2v4}rj��9�2�:hMj�Ô+�[�rhNp
�2v4hMõ|o��kmõ�gv4hMõ|o�i�v4��hM�MsD�gh � ��k���|o�km� e 	mp9�r�t�Mlo�9n6hM�rj������r}r}�i!v4hMloi����D|oj����9hNv4i(hMj��?sD�gh � �U�"v4n�h e

Dynamic pads
u)j��~v3v4}�v4�~v4�9hN�t�~�r�2p�hO�9j�hOp���z�v3hNp9v4�ri(|o�km�S�[p9v4��hMp�v4���i�v3n6i!v4��hNv4k e 	mp9�r�tn6����Ô��Mj�i
v � ��~|o}rv4Ô4p���|o|ov4���[�rhNp[�� y½�o� s x �g�2�ghMv4�Èk8v4��l � v4i e 	8p�v3kmv4�~l � v4i��[�r}r}�n6i!v4��hNv©�rhN�t|o��km�
��h�i!lo�9hN�r�~v��[p�v4���rh9kmv4hNv4n�hN�ShMp�v�k8���M�Mv4i�v4��h�v4}�v4�~v4�9hN�i$���ghMi!v4��~�S�r�[hNp9v y½�o� s x �g�2�ghNv4�
�ghMi!v4�� e
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ª lo�9���r�9�
gstreamer-inspect mpeg2parse

���r}r}2�gp9j��îhNp9�h9hNp9v�v4}rv4��v4�9h9p����tj���}r��j���v
|o��k0Ý$�?�g�r�9��|o��k¸n6��}�}rv4k � �g�r��� � e 	mp�v?j�hNp9v4iÑ|o��km�S�i�v��Þkmj�i$������h��m��S��j�l�n6�����gv4v?���[hMp�v
|o��kmhNv4�~|o}r�hNv4�(�,i!j��ÈhNp9v � �m� �r�ghM�Ýgu)j���v4hM�r��v4� � |oi!j�|ov4i$hN� e»¨ v4|ov4��k8���9��j���hMp�v3hM�2|ov�j��
y½�o� s x �o}rv3�2j�l�|o}����6Ô+hMp�v?|o�km�S��i!v©n6i�v4�hNv4k e �Ûv��[��}r}��gv4v3hMp���h�hMp��r�:�r�tz�v4i������~|oj�i$hN��9h
�[p9v4����j�l¸�i�v3�2j��r����hNj�n�i!v4��hNv©km�2�9��~�rn:|o�r|ov4}r���9v4�t}r�hMv4i(j����r�[hNp9�r�:�~��9lo�} e
² j�l¸n6������hNhM�n6p��?�g�r�2�9�}�hMj�����v4}rv4�~v4��h9hNj��r�9�Mj�i$�
�2j�l¸�[p9v4�[hNp9v�v4}rv4��v4�9h�p9��:n6i!v4��hNv4k��
�9v4�î|o�k��,i!j��Éj��9v�j��O��hM�t|o�k8hNv4�~|o}���hNv4� e 	mp9v��,j�}r}�j��[�r�9��|o�rv4n6v3j��On�j�kmv��r�t���v � ��~|o}�v3j��
p9j��îhNj�k8j�hNp9�r�Ý

static void
pad_connect_func (GstElement *parser, GstPad *pad, GstElement *pipeline)
{
g_print("***** a new pad %s was created\n", gst_pad_get_name(pad));

gst_element_set_state (pipeline, GST_STATE_PAUSED);

if (strncmp (gst_pad_get_name (pad), "private_stream_1.0", 18) == 0) {
// set up an AC3 decoder pipeline
...
// connect pad to the AC3 decoder pipeline
...

}
gst_element_set_state (GST_ELEMENT (audio_thread), GST_STATE_READY);

}

int
main(int argc, char *argv[])
{
GstElement *pipeline;
GstElement *mpeg2parser;

// create pipeline and do something usefull
...

mpeg2parser = gst_elementfactory_make ("mpeg2parse", "mpeg2parse");
gtk_signal_connect (GTK_OBJECT (mpeg2parser), "new_pad", pad_connect_func, pipeline);
...

// start the pipeline
gst_element_set_state (GST_ELEMENT (pipeline), GST_STATE_PLAYING);
...

}

Note: You need to set the pipeline to READY or NULL if you want to change it.

Request pads
� ��v4}rv4��v4�9h�n���[�}r�gj±p9�z�v�i!v4«2lov4�gh�|o�km� e 	mp�v4�gv?|o�km�S��i!v©��j�hOn�i!v4�hMv4k[�lohNj��~�hM�rn6�}r}r�
�2loh��i�vj��9}r��n�i!v4��hNv4k[j���kmv4�~��9k e 	mp9���:���:z�v4i$��lo�gv4�Mlo}r}��,j�i��~l � v4i��gÔ���2�2i�v4�2�hMj�i��(����k¸hMv4v
v4}rv4�~v4��hM� e
	mp9v3hNv4v?v4}�v4�~v4�9hNÔ+�,j�i(v � ����|o}rv4Ô+p9��Sj��9v��r��|olohO|o��k¸��9k¸�?i�v4«2lov4�gh9|o�kmhMv4��|o}r�hMv©�Mj�i(hNp9v
j�lohM|oloh�|o�k8� e �qp9v4��v4z�v4i�����v4}rv4�~v4��h��[��9hN�ShNj±��v4h����j�lohN|oloh9|o�k��,i!j��¦hNp9v3hNv4v3v4}rv4�~v4��hMÔ
�rh�p9��:hNj�i�v4«2lov4�gh�hMp�v?|o�k e
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	mp9v3�,j�}�}rj��[�r���[|o�rv4n6v3j��9n6j�k8v�n6�����2v?lo�gv4k¸hNj���v4h��>|o�k¸�,i!j��ÉhNp9v�hMv4v3v4}�v4�~v4�9h e � �,hNv4i�hNp9v
|o��k�p����t�2v4v4�[i!v4«2lov4�ghMv4kmÔ4�rh�n���[�2v3lo�gv4k�hNj�n�j����9v4n6h9��9j�hNp9v4i(v4}�v4�~v4�9h�hMj��rh e

...
GstPad *pad;

...
element = gst_elementfactory_make ("tee", "element");

pad = gst_element_request_pad_by_name (element, "src%d");
g_print ("new pad %s\n", gst_pad_get_name (pad));

...

	mp9v3�2�ghMõv4}rv4��v4�9hNõ�i!v4«2lov4�ghMõ|o��kmõ�2��õ�9��~v0�~v4hNp9j�k�n���[�2v3lo�gv4k�hMj��2v4h��>|o��k¸�Mi�j��¦hMp�v
v4}rv4�~v4��h��2��gv4k¸j���hMp�v?������v4õ�hNv4�~|o}���hNv©j��OhNp9v�|o�k8hNv4�~|o}���hNv e
f h��r�t��}��gj�|oj��g�g����}�v>hNj�i�v4«2lov4�gh��D|o�k�hMp���h��r�tn�j���|o��hN�r�2}rv��[�rhNp�����j�hMp�v4iÑ|o�kmhMv4��|o}r��hNv e 	mp9�r�
�r�tz�v4i���lo�gv4�,lo}r}��r���2j�l��[��9h�hMj�n6j��9��v4n�h����[v4}�v4�~v4�9h�hNj��?�~l � v4iÑv4}rv4��v4�9h9��9k��2j�l¸�9v4v4k
hMj�i!v4«2lov4�gh��?|o��k¸hNp9�h9�r�tn6j��~|o�hM����}�v e 	mp9v3�2�ghNõ�v4}�v4�~v4�9hNõi�v4«2lov4�ghNõ�n6j��~|o�hM����}�v4õ�|o�k[�r�
lo�gv4k¸hMj�i!v4«�lov4�gh��>n6j��~|o�hN�r�2}rv�|o��kmÔ4��:���:�gp�j��[���r�[hNp9v���v � h9v � ����|o}rv e

...
GstPadTemplate *templ;
GstPad *pad;

...
element = gst_elementfactory_make ("tee", "element");
mp3parse = gst_elementfactory_make ("mp3parse", "mp3parse");

templ = gst_element_get_padtemplate_by_name (mp3parse, "sink");

pad = gst_element_request_compatible_pad (element, templ);
g_print ("new pad %s\n", gst_pad_get_name (pad));
...

Capabilities of a GstPad
u)�r��n�v3hNp9v�|o�k8�S|o}������Dz�v4i$���r��|oj�i$hN����h9i!j�}rv��r�[p�j��îhMp�v?v4}�v4�~v4�9h��r�tz���v4�[v4k��2��hMp�v
j�lohM�g��k8v��[j�i�}rkmÔ+�D�~v4n6p9��9���g�É�r�t�r�~|o}�v4�~v4�9hNv4k�hMj�kmv4�gn�i��r�2v3hMp�v�|o��k¸�2��lo�g���9�
n��|o�����}r�rhN�rv4� e
�Ûv3�[�r}r}2�2i$��v Õ ��kmv4�gn6i$�r�2v3�[p���h�n��|o���2�r}��rhM��v4�S��i!v4Ô4v4�9j�lo�2p��,j�i��2j�l�hNj���v4h��D�2��g�rn
lo�9kmv4i$�ghN��9km�r�9��j��OhNp9v�n6j��9n6v4|ohM� eg² j�l��[��}r}��o�9k��~j�i!v��r�9�Mj�i$�~�hN�rj��[j���p9j��îhNj�n�i!v4��hNv
n��|o�����}r�rhN�rv4�S�r�[hNp9v��o}rhNv4i�ÂM�[i$��hMv4i!Â,�2lo�rkmv e

What is a capability
� n��|o�����}r�rhN�����S��hNhM�n6p9v4k¸hMj��?|o��k����[j�i�kmv4i�hMj�kmv4�gn�i��r�2v©�[p���h�hM�2|ov3j��O��v4k8���>hNp9v�|o�k�n���
p9��9km}rv e
� n��|o�����}r�rhN�����:������v4k���9k¸n6j��9�g�r�ghN�:j��O� y�f,y½� hN�2|ov?��9k¸�>�gv4h�j��O|oi!j�|ov4i$hN�rv4� e»f hN�tkm��hN�
�ghMi!lon6hMloi!v3�r�Ý

struct _GstCaps {
gchar *name; /* the name of this caps */

guint16 id; /* type id (major type) */
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GstProps *properties; /* properties for this capability */
};

¯ v4}rj��Ó�r�:�>kmlo��|�j���hMp�v�n��|o���2�r}��rhM��v4�Sj��OhMp�v�v4}rv4�~v4��h9�~|o� dx�� Ô4��:�gp�j��[���2�
·2���M]�\��Ê~\�]ÞË,^M�m���m\��� eÞ² j�l�n6����gv4v�hM��j�|o�km�Ý»�g�r�9������k��gi!n eg¯ j�hNp[|o�k8�Sp���z�v3n6��|o��2�r}r�rhN�
�r�9�Mj�i$����hN�rj��[�hMhN�n�p�v4k�hNj�hMp�v4� e
	mp9v3�g�r����|o�k��M�r�9|oloh�|o��km���r�tn��}r}rv4k � �g�r�9� � ��9k¸hM��2v4�tk8�hN�?j�� y½f,y½� hN�2|ov � �lok8��j����~| � � e
f h���}��gj�p����thNp9i!v4v3|oi�j�|ov4i�hM��v4�Ýg}����2v4iNÔ4����hMi���hNv3����k��Mi$��~v4k e
	mp9v3�gi!n0|o�k¸�,j�lohN|oloh9|o�k8���r�tn��}r}rv4k � �gi�n � ��9k¸j�lohN|olohM�:km��hN��j�� y½f,y�� hN�2|ov � �lokm�rj���i$�� � e
f h���}��gj�p����t�Mj�loi(|oi�j�|ov4i�hM��v4�Ý$�,j�i$����hNÔ+kmv4|ohMp�Ô�i���hNv3����k¸n�p������9v4}r� e

Pads:
SINK: ’sink’

....
Capabilities:
’mpg123_sink’:
MIME type: ’audio/mp3’:
layer: Integer range: 1 - 3
bitrate: Integer range: 8 - 320
framed: Boolean: TRUE

SRC: ’src’
....
Capabilities:
’mpg123_src’:
MIME type: ’audio/raw’:
format: Integer: 16
depth: Integer: 16
rate: Integer range: 11025 - 48000
channels: List:
Integer: 1
Integer: 2

What are proper ties
� i�j�|ov4i�hM��v4�S��i!v©lo�gv4k�hMj�kmv4�gn�i��r�2v3v � hNi$���r���,j�i$����hN�rj����Mj�i(hMp�v3n��|o�����}r�rhN�rv4� e 	8p�v�|oi�j�|ov4i�hM�rv4�
�2���g�rn6�}r}r��v � �r�gh�j��9�>��v4���,���ghNi$�r���2�o����k��?z���}rlov e 	mp9v4i!v3�i�v©km�r�N�,v4i!v4�9h2|oj��g�g�r�2�r}�v?z��}rlov
hM�2|ov4�ShNp9�h9n6������v3lo�gv4k0Ý

ï � �[���9hNv4��v4iÑz��}rlov�Ý»hMp�v�|oi�j�|ov4i�hM��p9��ShNp9�r�:v � �n�h�z���}rlov e
ï � �[���9hNv4��v4iÑi$��9�2v3z��}rlov e 	mp9v�|oi!j�|ov4i$hN��kmv4��j�hMv4�t�?i$��9�2v3j��O|oj��g�g�r�2}rv�z���}rlov4� e»f �[hMp�v
n6���gvj��9hNp9v��~|o� dx�� v4}rv4��v4�9h$ÝghNp9v3�gi!n:|o��k�p����t��|oi�j�|ov4i�hM��i���hNv©hNp9�h�n6�����2j��Mi�j�� d�d¬x�¢
hNj ¡�¤¬�¬¬9e

ï � �2j�j�}rv4��[z��}rlov e
ï �>�,j�loi!n�ntz���}rlov�Ý»hNp9�r�:�r�t�?z��}rlov3hNp9�h9�r�tn6j��~�~j���}r�[lo�gv4k¸hNj�kmv4�gn6i$�r�2v3��[v4�9n6j�km�r�9���,j�i
z��rkmv4j�Ô+���Slo�gv4k��2v3hMp�v � Ð3f �g|ov4n��r�on6�hM�rj�� e

ï � }r�r�gh�z��}rlov�Ý»hNp9v�|oi�j�|ov4i�hM��n6����hM��2v3������z��}rlov3�,i!j��É�?}r�r�gh e
ï � Õ j��h9z���}rlov�Ý»hNp9v�|oi!j�|ov4i$hN��p����ShNp9���0v � ��n6h Õ j��hN�r�9��|oj��r�9h9z��}rlov e
ï � Õ j��h9i$��9�2v3z���}�lov�Ýgkmv4��j�hMv4�t�?i$��9�2v3j��O|oj��g�g�r�2}rv Õ j���hN�r����|oj��r��hOz���}rlov4� e
ï � �ghNi$�r����z���}�lov e
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What are the capabilities used for?
{ �|o���2�r}r��hM�rv4�Skmv4�gn6i$�r�2v3�r����i!v4�h�kmv4hN����})hMp�v�hM�2|ov�j��O�~v4km�r�?hNp9�h9�r�tp9��9km}rv4k¸�2��hMp�v?|o�km� e
	mp9v4����i!v3�~j��ghN}r��lo�gv4k��Mj�i4Ý

ï � lohNj�|o}rlo�2�2�r�9��Ý6�lohNj��~�hM�rn6�}r}r���o�9km�r�9��|o}rlo�2�r���0�Mj�iÑ�D�gv4h�j��On6��|o��2�r}r�rhN�rv4�
ï { j���|o��hN�r�2�r}r��hM��k8v4hNv4n6hM�rj��(Ý»�[p9v4��hN�[j�|o��km�S�i�v3n6j��9��v4n�hNv4kmÔ

GStreamer
n���[z�v4i$�r�M���r�

hNp9v3hN�[j�|o��km�S�i�v©hN�}r�2�r�9�����2j�loh�hMp�v?�g��~v���v4k8���>hN�2|ov4� e

Getting the capabilities of a pad
� |o��k¸n6����p9�z�v3�>s ° �r�gh�j��On��|o�����}r�rhN�rv4�S��hNhN��n6p9v4k�hNj���h e»² j�l�n6������v4h�hNp9v�n��|o�����}r�rhN�rv4�S}r�r�gh
�[�rhNpSÝ

GList *caps;
...

caps = gst_pad_get_caps_list (pad);

g_print ("pad name %s\n", gst_pad_get_name (pad));

while (caps) {
GstCaps *cap = (GstCaps *) caps- � data;
g_print (" Capability name %s, MIME type\n", gst_caps_get_name (cap),

gst_caps_get_mime (cap));

caps = g_list_next (caps);
}

...
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Chapter 7. Connecting elements
² j�l¸n6����n�j����9v4n6h9hNp9v�km�r�M�Mv4i�v4��h2|o��km�Sj��Ov4}rv4��v4�9hN�thMj��2v4hNp9v4i(�gj�hNp9�h9hNp9v�v4}rv4�~v4��hM�t�Mj�i$�È�
n�p������ e

src sink sinksrc

element2 element3element1

ø2^,·2´m]�\���ËMc�X4¾3^M��´m�µ,^M����,^M�����2ú(�,Ím]!\�\��6���m�m\���M\�¶[\µ,\Ê`\�m�,�
¯ ��n6j��9��v4n�hN�r����hNp9v4�gv�hMp�i�v4v3v4}�v4�~v4�9hN�gÔ�[v�p9�z�v3n6i�v4�hNv4k��>z�v4i$���g�r��|o}rv�|o�r|ov4}r�r��v e 	mp9v
v4�M�Mv4n�h2j���hMp��r�0���r}r}��2v�hMp���h�hMp�v�j�lohM|olohOj���hMp�v��gj�loi�n6v3v4}rv4�~v4��h9�Mv4}rv4�~v4��h d �9�[��}r}2��v3lo�gv4k¸��
�r�9|oloh��,j�i�hMp�v?�o}�hMv4i(v4}�v4�~v4�9h��,v4}rv4��v4�9h x � e 	mp9v��o}rhNv4i(v4}rv4�~v4��h9�[��}r}�kmj��gj���v4hMp��r�9���[�rhNp�hMp�v
km��hN������k��gv4��k�hNp9v�i!v4�glo}rh�hMj�hMp�v3�o�9�}��g�r�9��v4}rv4�~v4��h9�Mv4}rv4�~v4��h � � e
f �����2�r��v3hMp�v?��2j�z�v��2i$�|op���S�D�g���~|o}rv��~|ov4���lok8��j±k8v4n6j�kmv4i e 	mp9v3�gj�loi!n6v?v4}�v4�~v4�9h��r�t�
km�r�g���gj�loi!n6v4ÔhNp9v3�o}�hMv4i(v4}�v4�~v4�9h��r�thMp�v��~|ov4��k8v4n6j�kmv4iÑ��9k¸hNp9v��g�r�9��v4}rv4�~v4��h����0�2j�loi
��lokm�rj�n6�i�k e �Ûv��[�r}�}�lo�gv3hNp9���0�g�r��|o}rv��2i$�|op[hMj�n6j��9�ghNi�lon6h9��[��|ov4��|o}r��2v4iÑ}r�hNv4iÑ�r�[hNp9���
�~��9lo�} e
² j�l¸n6����n�j����9v4n6h9hN�[j�|o�km�S�[�rhNpSÝ

GstPad *srcpad, *sinkpad;

srcpad = gst_element_get_pad (element1, "src");
sinpad = gst_element_get_pad (element2, "sink");

// connect them
gst_pad_connect (srcpad, sinkpad);

....
// and disconnect them
gst_pad_disconnect (srcpad, sinkpad);

� n�j���z�v4���rv4�9h��gp9j�i�hMn6lohO�,j�i�hMp�v����2j�z�v3n�j�kmv��r�tkmj��9v��[�rhNp[hNp9v��2�ghMõv4}rv4�~v4��hMõn6j��9�9v4n6h9�M�
�,lo��n�hN�rj��SÝ

// connect them
gst_element_connect (element1, "src", element2, "sink");

....
// and disconnect them
gst_element_disconnect (element1, "src", element2, "sink");

² j�l¸n6����«�lov4i������9�D|o�k¸�r�tn�j����9v4n6hMv4k¸�[��hMp�s>u)	mõ � � ¨ õ f u)õ { � �[�[� { 	 �m¨ �M|o��km� e
	�j�«2lov4i$���,j�i�hMp�v

GstPad
hNp9���0�gi!n�|o�k��r�tn6j��9�9v4n6hNv4k�hNj�Ô�lo�gv3�2�ghNõ�|o�kmõ��2v4hNõ�|ov4v4im�M�gi�n6|o��km� e
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Chapter 8. Bins
� ¯ �r�[�r�t�?n�j���hM��r�9v4iÑv4}rv4�~v4��h eg² j�l�n6������kmk¸v4}rv4�~v4��hM�thNj��>�2�r� e u)���9n6v?�?�2�r�[�r�t��
GstElement

�rhN�gv4}r�,Ô+�rh�n���[�}r�gj±�2v���kmkmv4k�hMj���9j�hNp9v4i(�2�r� e
¯ �r�9�t�}r}rj��î�2j�l¸hMj�n6j��~�2�r�9v?n6j��9�9v4n6hNv4k�v4}�v4�~v4�9hN�:�r�9hNj�j��9v�}rj��2�rn6��}�v4}rv4��v4�9h eK² j�l�k8j���j�h
kmv4��}��[�rhNp�hMp�v?���9km�rz��rkmlo��}�v4}rv4��v4�9hN�t��������j�i�v3�2loh��[�rhNp>�"lo�ghOj���v?v4}�v4�~v4�9hNÔhMp�v?�2�r� e �Ûv
�[�r}r}��gv4v3hNp9�h9hNp9���0�r�tv � hMi!v4�~v4}r��|oj��[v4i��,lo}r}��[p9v4���2j�l¸��i!v3�2j��r�9��hNj�n6j��9�ghNi�lon6h9n6j��~|o}�v �
|o�r|ov4}r�r��v4�t�g�r�9n6v��rh9�}r}rj��[�t�2j�l¸hMj��2i!v4����lo|¸hMp�v3|o�r|ov4}r�r��v��r���g�~�}r}rv4i�n�p�lo�9�2� e
	mp9v3�2�r�[�[��}r}���}��gj����������2v3hNp9v�v4}rv4��v4�9hN�Sn�j���hM��r�9v4k��r�[��h e»f h��[�r}r}��o�2loi!v3j�loh9p�j��îhMp�v?km�hM�
�[�r}r} Õ j����r��hMp�v?�2�r������k��2v4��v4i$�hMv3��[j�|ohN�r�~�}�|o}r��[�,j�i�hMp���h�k8�hN� Õ j�� eK� }r������v4��v4i$�hM��j��
�r�tj��9v�j��OhNp9v3��j��ghOn�j���|o}r�rn6��hNv4k¸|oi�j�n6v4kmloi�v4�Ñ�r��sDu)hNi!v4����v4i e

src sink sinksrc

element2 element3element1

bin

ø2^,·2´m]�\?À�ËMc�X4¾3^M��´m�µ,^M����,^M�����2ú(�
GstBin

\µ,\Ê`\�m��_�^,�,Í¸�6�2Ê`\>\µ,\Ê`\�m�,�S^,�¸^M�
	mp9v4i!v©��i!v3hN�[j��ghM��9km�i�k��2�r���:�z����r}����2}rv3hNj�hMp�v?s>u)hNi�v4��~v4i8|oi�j��2i������~v4i4Ý

ï � |o�r|ov4}r���9v��
GstPipeline

� e �Æp��rn6p��r�t�>�2v4�9v4i��rnn6j��9hN��r�9v4i(�2j�l¸�[�r}�}�lo�gv3��j��ghOj��OhNp9v
hN�r�~v e

ï � hNp9i!v4��k��
GstThread

� e � }r}�hNp9v�v4}rv4��v4�9hN�t�r�[hNp9v�hMp�i�v4�k¸�2�r�[�[�r}�}�i�lo���r���>�gv4|o�i$�hMv
hNp9i!v4��k e$² j�l����r}r}�p9�z�v3hMj�lo�gv�hMp��r�:�����[�r�9�2j�l¸n6��i��,lo}r}r��p9�z�v3hMj��g�2�9n6p9i!j��9�röv���lokm�rj±��9k
z��rkmv4j±�,j�i(v � ����|o}rv e$² j�l��[��}r}2}rv4��i�����j�i�v����j�loh�hNp9i!v4��km�S�r� e-e

Creating a bin
² j�l¸n6i�v4�hNv©�D�2�r�[���rhMp��D�g|ov4n6�r�ov4k¸�9��~v � �����2�r� � �[�rhNpSÝ

GstElement *bin;

gst_bin_new ("mybin");
...

� hMp�i�v4�k�n6���[�2v3n6i�v4�hNv4k��[�rhNpSÝ

GstElement *thread;

gst_thread_new ("mythread");
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...

� �r|ov4}r�r��v4�t��i!v©n6i�v4�hMv4k����rhMp����ghNõ|o�r|ov4}r�r��v4õ���v4�î���Þ�9��~v��Þ�,Ø

Adding elements to a bin
� }rv4�~v4��hM�t�i�v©�kmkmv4k�hMj��D�2�r���[�rhNp[hMp�v��,j�}r}rj����r�9��n�j�kmv��g����|o}rv�Ý

GstElement *element;
GstElement *bin;

bin = gst_bin_new ("mybin");

element = gst_elementfactory_make ("mpg123", "decoder");
gst_bin_add (GST_BIN (bin), element);
...

¯ �r�9�t��9k¸hMp�i�v4�km�Sn�����2v��k8kmv4k�hNj�j�hMp�v4i(�2�r�9�thNj�j e 	mp9���0�}r}rj��[�t�2j�l¸hMj�n6i�v4�hMv�9v4�ghNv4k
�2�r�9� e
	�j��2v4h9���v4}rv4��v4�9h��,i!j��ÈhNp9v��2�r�[�2j�l�n6���lo�gv�Ý

GstElement *element;

element = gst_bin_get_by_name (GST_BIN (bin), "decoder");
...

² j�l¸n6�����gv4v3hMp���h�hMp�v?������v�j��9hNp9v�v4}rv4�~v4��h9�2v4n6j��~v4�tz�v4i���p9��9km���Mj�i(i!v4hMi��rv4z����9��hMp�v
v4}rv4�~v4��h��Mi�j��È���������[�2��lo�g�r����hNp9v�v4}rv4��v4�9hN�:������v e ���ghNõ�����9õ��v4hNõ���2õ�9��~v3�M�9�[�r}�}
i�v4n6loi$�g��z�v4}r�±�gv4�i!n�p��9v4�ghNv4k��2�r��� e
	�j��2v4h9�?}r�r�gh�j��Ov4}rv4�~v4��hM�t�r���D�2�r�9Ô+lo�gv�Ý

GList *elements;

elements = gst_bin_get_list (GST_BIN (bin));

while (elements) {
GstElement *element = GST_ELEMENT (elements- � data);
g_print ("element in bin: %s\n", gst_element_get_name (element));

elements = g_list_next (elements);
}
...

	�j�i!v4�~j�z�v3���[v4}�v4�~v4�9h��,i!j��É�?�2�r�[lo�gv�Ý

GstElement *element;

gst_bin_remove (GST_BIN (bin), element);
...

Ò��



ßSàá�âã,ä!å��ç��8ë�í2ô

Custom bins
	mp9v3�|o|o}r�rn6��hN�rj��[|oi!j��2i$��~�~v4i�n����n6i!v4��hNv©n6lo�ghMj��
�2�r���:|o�n6��v4k¸�[��hMp[v4}�v4�~v4�9hN�:hMj
|ov4i$�Mj�i$�È�?�g|ov4n6�r�onhN���g� e 	mp9�r�:�}r}rj��î�2j�l¸hMj��[i��rhMv��� y½�o� sÆ�lokm�rj�kmv4n�j�kmv4i8�[�rhNpD�"lo�gh
hMp�v3�,j�}r}��[�r�9��}r�r��v4�0j���n�j�kmv�Ý

// create the mp3player element
GstElement *mp3player = gst_elementfactory_make("mp3player","mp3player");
// set the source mp3 audio file
gtk_object_set(GTK_OBJECT(mp3player), "location", "helloworld.mp3", NULL);
// start playback
gst_element_set_state(GST_ELEMENT(mp3player),GST_STATE_PLAYING);
...

// pause playback
gst_element_set_state(GST_ELEMENT(mp3player),GST_STATE_PAUSED);
...

// stop
gst_element_set_state(GST_ELEMENT(mp3player),GST_STATE_NULL);

{ lo�ghNj��È�2�r�9�tn6�����2v3n�i!v4��hNv4k[�[��hMp[��|o}rlo�2�r��j�iÑ�� ÇSy½° kmv4�gn�i��r|ohN�rj�� e»² j�l����r}r}��o�9k¸��j�i�v
�r�9�Mj�i$����hN�rj��[��2j�loh9n6i�v4�hM���9��n�lo�ghNj��É�2�r�[����hMp�v û �r}�hMv4i!Â,� i$�rhNv4i$�gÂMsDlo�rkmv e

Ghostpads
² j�l¸n6�����gv4v3�,i!j��É�o�2loi�v eaeae p9j����>�2�r��p9��:��j�|o��km�Sj��O�rhN�tj��[� e 	mp9�r�t�r�t�[p�v4i�v
sDp�j��ghM|o�km�:n6j��~v��r��hMj�|o}r�� e
� �2p9j��ghN|o��k��r�t�>|o�k¸�,i!j��È�gj���v>v4}rv4��v4�9h��r�[hNp9v��2�r�[hNp9�h9p9��S�2v4v4�[|oi!j��~j�hNv4k�hNj�hMp�v
�2�r� e 	mp9�r�:�[���Ô+hNp9v��2�r�[�}r�gj�p9��t�>|o�k e 	mp�v3��������v4n6j��~v4�9�Elo�ghO����j�hMp�v4i(v4}rv4��v4�9h9���rhMp��
|o��k���9k��2j�l¸n����hNp9v4��lo�gv3hNp9v��2�r�D�"lo�gh�}r�r�2v�������j�hNp9v4i(v4}�v4�~v4�9h e 	mp9�r�:�r�t�>z�v4i$�
�r�~|oj�i�hM��9h��,v4�hMloi!v©�Mj�iÑn6i�v4�hM���9��n�lo�ghNj��
�2�r�9� e

src sink sinksrc

element2 element3element1

bin

sink

sink

ø2^,·2´m]�\?À�ËM¹�X4¾3^M��´m�µ,^M����,^M�����2ú(�
GstBin

\µ,\Ê`\�m��_�^,�,Í¸�?·2Í8�2�6�,�m�¶
� �2j�z�v3�r�t�?i�v4|oi!v4�gv4�9hN�hM�rj���j��9�>��p�j��ghM|o�k e hMp�v?�g���9�2|o��k�j��Ov4}rv4��v4�9h�j��9v��r�t�9j����}r�gj��
|o��k�j��9hMp�v?�2�r� e
sDp�j��ghM|o�km�:n6����n�hNlo��}�}r���2v3�kmk8v4k�hNj���}�}

GstElement
�(����k���j�h�"lo�gh

GstBin
� e»§ �gv?hNp9v

�,j�}r}�j��[�r�9��n�j�kmv3v � ����|o}rv3hMj��kmk��?�2p9j��ghN|o��k�hNj��>�2�r�SÝ

GstElement *bin;
GstElement *element;
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element = gst_elementfactory_create ("mpg123", "decoder");
bin = gst_bin_new ("mybin");

gst_bin_add (GST_BIN (bin), element);

gst_element_add_ghost_pad (bin, gst_element_get_pad (element, "sink"));

f �[hNp9v3��2j�z�v�v � ����|o}rv4Ô4hMp�v������[�9j����}r�gj�p9��:�?|o�kÝ»hNp9v�|o�k�n6�}r}rv4k � �g���9� � j��OhNp9v��2�rz�v4�
v4}rv4�~v4��h e �Ûv�n6���[��j���Ô��Mj�i(v � ��~|o}rv4Ô+n6j��9��v4n�h�hMp�v?�gi!n6|o��k�j��O�?km�r�g�2�gi�n:hNj�hNp9v3�2�r���[��hMp(Ý

GstElement *disksrc;

disksrc = gst_elementfactory_create ("disksrc", "disk_reader");

gst_element_connect (disksrc, "src", bin, "sink");
...
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Chapter 9. Buff ers
¯ lo�M�Mv4i$�(n6j��9hN�����[hMp�v�k8�hN�?hNp9�h9���r}r} Õ j��îhMp�i�j�lo�2p�hNp9v�|o�r|ov4}r���9v3�2j�l�p���z�v3n6i�v4�hMv4k e �
�gj�loi�n6v3v4}rv4��v4�9h9���r}r}�hN��|o��n��}r}r��n�i!v4�hMv©�?�9v4�î�2lo�N�,v4i�����k�|o��g�S�rh�hMp�i�j�lo�2p�hNp9v�|o��k�hNj�hMp�v
�9v � h�v4}rv4��v4�9h��r�[hNp9v�n�p������ e �Æp9v4��lo�g�r�9��hMp�v?s>u)hNi�v4��~v4i8�r�9�Mi$��ghMi!lon6hMloi!v3hMj�n6i�v4�hNv©�
�~v4km�r�?|o�r|ov4}r�r��v���j�l¸�[��}r}��9j�hOp���z�v3hNj�kmv4�})�[�rhNp��2lo�M�Mv4i$�(�2j�loi��gv4}r�,ØhMp�v�v4}rv4�~v4��hM�t�[�r}�}�k8j
hMp���h��,j�iÑ��j�l e
	mp9v3�~j��gh9�r�~|oj�i�hM��9h��r�9�Mj�i$�~�hN�rj����r�[hNp9v��2lo�M�Mv4i����Ý

ï � |oj��r��hMv4i(hNj��>|o��v4n�v3j��O��v4�~j�i�� e
ï 	mp9v��g�röv3j��OhNp9v��~v4��j�i$� e
ï � i!v4�,n6j�lo�9h�hMp���h��r�9km�rn6�hMv4�tp9j�����������v4}rv4��v4�9hN�t��i!v©lo�g�r����hNp9�r�t�2lo�M�Mv4i e 	mp��r�ti�v4�Mn�j�lo��h
�[��}r}��2v3lo�gv4k�hNj�k8v4�ghNi!j���hNp9v��2lo�N�,v4i8�[p9v4����j�v4}�v4�~v4�9h��r�tp9�z����9���Di!v4�,v4i!v4�9n6vhNj���h e

sDu)hNi!v4����v4i�|oi!j�z���k8v4�S�Mlo�9n6hM��j��9�thMj�n6i�v4�hMvn�lo�ghNj��É�2lo�M�Mv4i�n6i!v4��hNv���kmv4�ghMi!j��±��}���j�i��rhNp9�~�gÔ
n��}r}rv4k��

GstBufferPool
e 	mp9�r�t�����2v4�t�rh9|oj��g�g����}�v?hNj�v4�M�on6�rv4�9hN}r���}r}rj�n6��hNv3����k¸k8v4�ghNi!j��

�2lo�M�Mv4i���v4�~j�i$� egf h���}r�gj������2v4�t�rh9|oj��g�g����}�v?hNj�v � n6p9��9�2v3�~v4��j�i$����v4hN�[v4v4�[v4}�v4�~v4�9hN�t�2�
|o���g�g���9��hMp�v

GstBufferPool
e � z��rkmv4j�v4}rv4��v4�9h9n6��9Ô+�,j�i(v � ����|o}rv4Ô4n6i�v4�hMv�Dn6lo�ghMj��

�2lo�M�Mv4i��}r}rj�n6��hN�rj��[�}r�2j�i$��hMp��ÉhMp���h�n�i!v4�hMv4�(�2lo�N�,v4i��S�[�rhNp Ç u �[y ��thMp�v���lo�N�,v4i8�~v4��j�i$� e
� ��v4}rv4��v4�9h�n���[lo�gv3hNp9�r�:��}���j�i��rhNp9�ÉhNj�n6i!v4��hNv©��9k¸�o}r}�hNp9v��2lo�M�Mv4i��[��hMp�km�hM� e
	mp9v3�g�r��|o}rv�n���gv��r�thMp���h��D�2lo�N�,v4i8�r�tn�i!v4��hNv4kmÔU�~v4��j�i$����}r}�j�n��hMv4kmÔ4km�hM�?|oloh9�r���rhMÔ��9k
|o���g�gv4k¸hNj�hMp�v?��v � h��o}rhNv4i e 	mp9�h��o}rhNv4i(i!v4��km�(hNp9v�km�hM�Ô+k8j�v4�S�gj���v4hMp��r�9���,}r�r�2v3n6i�v4�hN�r�9���
�9v4�î�2lo�N�,v4i8����k�kmv4n6j�km�r�9���r�9hNj��rhN�,Ô����k�lo��i�v4�Mv4i�v4��n�v4�ÑhMp�v?�2lo�N�,v4i e 	mp9�r�tn6��lo�gv4�ShNp9v�km��hN�
hMj��2v3�,i!v4v4k���9k¸hMp�v���lo�N�,v4i8hNj��2v3kmv4�ghMi!j��2v4k e � hN�2|o�rn6��} y��o� sÆ��lokm�rj±kmv4n6j�k8v4i��[j�i$�2�
}r�r�2v�hMp��r� e
� �~j�i!v3n�j���|o}rv � n6���gv3���:��p9v4��hNp9v��o}rhNv4i(�~j�km�r�ov4�thNp9v�km��hN���r��|o}r�n�v e$f h9kmj�v4�t�gj���9k
�g�r�~|o}���|o��g�gv4�tj��[hMp�v���lo�N�,v4i8hNj�hNp9v���v � h9v4}�v4�~v4�9h e 	8p��r�t�r�O�"lo�gh9��tv4���g��hNj�k8v4�})�[��hMp e � �
v4}rv4�~v4��h�hNp9�h9��j�i$�2�0���[|o}r�n�v3p����thNj��2v3n6��i!v4�,lo}�}��[p�v4��hMp�v?�2lo�N�,v4i8�r�tlo�gv4k¸�r���~j�i!v3hMp����
j��9v�v4}rv4��v4�9hNØ�>n�j�|o��j��[�[i��rhNv?p����thNj��~�k8v3���[hMp��r�:�g�rhMlo�hN�rj�� e
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Chapter 10. Element states
� �9v��2j�l¸p9�z�v3n6i�v4�hNv4k��>|o�r|ov4}��r�9v�|o�n��2v4k¸�[�rhNp[v4}rv4��v4�9hN�gÔ���j�hMp��r�9�[���r}r}�p9�|o|ov4���2v4h e
	mp9�r�t�r�t�[p�v4i�v3hNp9v�km�r�N�,v4i!v4�9h2�ghM�hNv4�Sn�j���v?���9hNj�|o}r�� e

The diff erent element states
� }r})v4}rv4��v4�9hN�tn���[�2v3�r�[j���v>j���hMp�v?�Mj�}r}rj��[���9���Mj�loi(�ghN��hNv4�Ý

ï �[§±°m° Ý»hMp��r�t�r�thMp�v�k8v4�M��lo}�h��ghN��hNv3�}r}�v4}rv4�~v4��hM�t�i�v�r���[p9v4��hMp�v4���i�vn�i!v4��hNv4k���9k���i!v
kmj��r������j�hMp��r�9� e

ï ªS� � ¨³² Ý � �[v4}rv4��v4�9h��r�ti�v4�km�±hMj��ghN��i�h9kmj��r�9���gj��~v4hNp9���9� e
ï �o° � ²Sf,� s[ÝK	mp�v3v4}rv4�~v4��h9�r�tkmj��r�9���gj��~v4hNp9�r��� e
ï � � § u �m¨ Ý»	mp9v�v4}rv4�~v4��h9�r�t|o�lo�gv4k¸�,j�iÑ�>|ov4i$�rj�k¸j��OhN�r��v e

� }r})v4}rv4��v4�9hN�t�ghM�i$h��[�rhNp[hMp�v �[§±°m° �ghN�hMv e 	mp9v�v4}rv4��v4�9hN�:���r}r}��2j�hNp9i!j�lo�2p9h�hMp�v?�Mj�}r}rj��[���9�
�ghM�hNv3n�p�������v4�Ý

NULL

READY

PLAYING PAUSED

ø2^,·2´m]�\?c��Ë,cX �SÍm\D¶m^Mú!ú!\]�\�m���6�,��,\�t��ú��
GstElement

���m¶¸�,Ím\����M���M\��,]!���m�6^,�,^M�2�8�

	mp9v3�ghN��hNv�j��9��[v4}rv4�~v4��h9n6�����2v?n6p9��9�2v4k¸�[�rhNp�hNp9v��,j�}r}�j��[�r�9��n�j�kmv�Ý

GstElement *bin;

// create a bin, put elements in it and connect them
...
gst_element_set_state (bin, GST_STATE_PLAYING);
...

² j�l¸n6�����gv4h9hNp9v��,j�}r}�j��[�r�9���ghM�hNv4�ShMj�����v4}rv4�~v4��h»Ý
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GST_STATE_NONE_PENDING
	mp�v?v4}�v4�~v4�9h��r�t�r�[hNp9v�kmv4�g�ri!v4k��ghM�hMv e

GST_STATE_NULL
ª v4�gv4h�hMp�v��ghM�hMv3j��9���[v4}�v4�~v4�9h e

GST_STATE_READY
���r}r}2�~��2v3hMp�v?v4}�v4�~v4�9h�i�v4�km�±hMj��ghN��i�h9|oi!j�n�v4�g�g���9��k8�hN� e

GST_STATE_PLAYING
��v4�����thMp�v4i�v3i!v4��}�}r���r�tk8�hN� Õ j��[���9��hNp9i!j�lo�2p[hNp9v��2i$�|op e

GST_STATE_PAUSED
hNv4�~|oj�i���i����ghNj�|o�thMp�v�k8�hN� Õ j�� e

The NULL state
�Æp�v4�[�2j�l�n6i!v4��hNv4k[hNp9v�|o�r|ov4}r�r��v���}r}�j��OhMp�v3v4}rv4�~v4��hM�t�[��}r}��2v?���[hMp�v �[§±°m° �ghM�hMv e 	mp9v4i!v3�r�
�9j�hNp9�r�����g|ov4n6hM�n6lo}r��i8���j�loh�hMp�v �[§±°m° �ghN�hMv e

Note: Don’t forget to reset the pipeline to the NULL state when you are not going to use
it anymore. This will allow the elements to free the resources they might use.

The READY state
² j�l¸�[��}r}2�ghM�i$h�hMp�v�|o�r|ov4}r�r��v?�2���oi$�gh��gv4hMhN�r�9���rh�hMj�hMp�v ªS� � ¨³² �ghN�hMv e 	mp9�r�t�[��}r}2��}r}�j��îhMp�v
|o�r|ov4}r�r��v3����k��}r})hNp9v�v4}rv4��v4�9hN�tn�j���hM��r�9v4k��r�[��h9hNj�|oi!v4|o�i�v©hNp9v4���gv4}rz�v4�:�Mj�iÑhNp9v��n�hN�rj��9�
hMp�v4���i!v©���2j�loh�hMj�|ov4i$�Mj�i$� e
	mp9v3hN��|o��n��}���n6hN�rj��9�thNp9�h9���v4}rv4��v4�9h9���r}r}2|ov4i$�Mj�i$�È���[hMp�v ªS� � ¨D² �ghN�hMv��~����p�h9�2v�hMj
j�|ov4�[�?�o}rv�j�i(������lokm�rj�kmv4z��rn�v e u�j��~v��~j�i!v�n�j���|o}rv � v4}rv4��v4�9hN�:���r�2p9h�p9�z�v��?�9j��
hMi��rz��r��}���n6hM��j��[hMj�|ov4i��,j�i$�¦�r��hNp9v ªS� � ¨³² �ghM�hMv3�glon6p[��tn�j����9v4n6hM�r����hNj��>��v4k8���>�gv4i�z�v4i
lo�g�r�9��� { � ªS¯ � n6j��9��v4n�hN�rj�� e

Note: You can also go from the NULL to PLAYING state directly without going through
the READY state. this is a shortcut, the framework will internally go through the READY
state for you.

The PLAYING state
� � �r|ov4}r�r��v�hMp���h��r�t�r�[hNp9v ªS� � ¨³² �ghM�hMv3n6��[�2v3�ghM�i$hNv4k¸�����gv4hNhM�r�����rh�hMj�hNp9v �o° � ²Sf,� s
�ghM�hNv e � h�hNp9�h9hN�r�~v�km��hN���[�r}r}2�ghN��i�h�hNj Õ j�����}r}�hNp9v��[���hMp�i�j�lo�2p�hNp9v�|o�r|ov4}r���9v e
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The PAUSED state
� |o�r|ov4}r�r��v�hMp���h��r�:|o}r���2�r����n6����2v��gv4h�hNj�hMp�v � � § u �m¨ �ghN��hNv e 	8p��r�t�[�r}r}�hNv4�~|oj�i���i��r}r���ghMj�|
��}�})km��hN� Õ j����r�9��hMp�i�j�lo�2p[hNp9v�|o�r|ov4}r���9v e
² j�l¸n6����i�v4�glo��v3hMp�v?km�hM� Õ j����2���gv4hNhN�r�9��hMp�v?|o��|ov4}r�r�9v3�2�n���hNj�hNp9v �o° � ²Sf,� sq�ghM�hNv e

Note: The PAUSED state is available for temporarily freezing the pipeline. Elements will
typically not free their resources in the PAUSED state. Use the NULL state if you want to
stop the data flow permanantly.

	mp9v3|o�r|ov4}r���9v�p9��thMj��2v3�r��hNp9v � � § u �8¨ j�i �[§±°m° �ghM�hNv?���9�2j�l�������h�hNj����9�gv4i$h�j�i(�~j�km�r�M�
����v4}rv4�~v4��h9�r��hMp�v?|o��|ov4}r�r�9v e �Ûv��[�r}r}�n6j�z�v4i(km���������rn:|o�r|ov4}r�r��v?�2v4p���z��rj�loi(�r� e-eae
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Chapter 11. Your fir st application
	mp9�r�tn6p9�|ohMv4i�k8v4�gn6i$����v4�ShNp9v���j��ghOi�lokm�r��v4�9hN��i������g|ov4n6hM�tj����

GStreamer
�|o|o}r�rn6��hN�rj���Ô

�r�9n6}rlokm�r�����r���rhN�r��}��rö����9��hNp9v�}r����i���i��rv4�gÔ+n�i!v4�hM�r����v4}rv4�~v4��hM�gÔ+|o�n��2�r����hNp9v4�É���9hNj��?|o�r|ov4}r�r��v
����k¸|o}r���2�r���2Ô�|o�lo�gv3����k¸�ghMj�|¸hNp9v�|o�r|ov4}r�r��v e

Hello world
�Ûv3�[�r}r}2n6i�v4�hNv©�>�g���~|o}rv��oi$�gh���|o|o}��rn��hN�rj�� egf �[�M��n6h��rh9�[��}r}��2v?�?n6j��~|o}rv4hNv y½�o� |o}����2v4iNÔ
lo�g�r�9���ghN����k8�i!k

GStreamer
n6j��~|oj��9v4��hM� e 	mp9v3|o}r��2v4iÑ�[�r}�}�i�v4�k[�,i!j��È�?�o}rv�hNp9�h��r�t�2�rz�v4�

���ShNp9v��oi��gh9�i��2lo�~v4��h�j��9hMp�v?|oi!j��2i$�� e

#include " gst/gst.h �
int
main (int argc, char *argv[])
{
GstElement *bin, *disksrc, *parse, *decoder, *audiosink;

gst_init(&argc, &argv);

if (argc != 2) {
g_print ("usage: %s " filename � n", argv[0]);
exit (-1);

}

/* create a new bin to hold the elements */
bin = gst_bin_new ("bin");

/* create a disk reader */
disksrc = gst_elementfactory_make ("disksrc", "disk_source");
gtk_object_set (GTK_OBJECT (disksrc),"location", argv[1], NULL);

/* now it’s time to get the parser */
parse = gst_elementfactory_make ("mp3parse", "parse");
decoder = gst_elementfactory_make ("mpg123", "decoder");

/* and an audio sink */
audiosink = gst_elementfactory_make ("audiosink", "play_audio");

/* add objects to the main pipeline */
gst_bin_add (GST_BIN (bin), disksrc);
gst_bin_add (GST_BIN (bin), parse);
gst_bin_add (GST_BIN (bin), decoder);
gst_bin_add (GST_BIN (bin), audiosink);

/* connect src to sink */
gst_pad_connect (gst_element_get_pad (disksrc, "src"),

gst_element_get_pad (parse, "sink"));
gst_pad_connect (gst_element_get_pad (parse, "src"),

gst_element_get_pad (decoder, "sink"));
gst_pad_connect (gst_element_get_pad (decoder, "src"),

gst_element_get_pad (audiosink, "sink"));

/* start playing */
gst_element_set_state (bin, GST_STATE_PLAYING);

while (gst_bin_iterate (GST_BIN (bin)));
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/* stop the bin */
gst_element_set_state (bin, GST_STATE_NULL);

gst_object_destroy (GST_OBJECT (audiosink));
gst_object_destroy (GST_OBJECT (parse));
gst_object_destroy (GST_OBJECT (decoder));
gst_object_destroy (GST_OBJECT (disksrc));
gst_object_destroy (GST_OBJECT (bin));

exit (0);
}

° v4h � �S��j�hNp9i!j�lo�2p�hMp��r�tv � ��~|o}rv3�ghNv4|¸�����ghNv4| e
	mp9v3�oi$�gh�hMp��r�9���2j�l�p���z�v�hMj�kmj��r�thMj��r��n�}�lok8v�hNp9v��ghN����k8�i!k

GStreamer
p9v4�kmv4i$�S��9k

�r�9��hM�r�}r�röv3hNp9v��,i�����v4�[j�i$� e

#include " gst/gst.h �
...

int
main (int argc, char *argv[])
{
...
gst_init(&argc, &argv);
...

�Ûv3��i!v3�2j��r�9��hMj�n6i�v4�hNv ¡ v4}�v4�~v4�9hN�t����k¸j��9v?����� e u)�r�9n6v3�}r}�j��U�"v4n�hN�t��i!v©�r���,�n�h�v4}rv4�~v4��hM�gÔ
�[v3n6���[kmv4�o��v3hMp�v4�
���Ý

...
GstElement *bin, *disksrc, *parse, *decoder, *audiosink;
...

� v � hNÔ+�[v3�i�v3�2j��r����hNj�n6i!v4��hNv©���v4�~|ohN������� e � �:�2j�l¸p9�z�v3�gv4v4�[�r�[hNp9v��2���g��n
�r�9hNi!j�k8lon6hN�rj��9ÔhMp��r�t�2�r�[�[�r}�}�p�j�}rk�����k����������2v��}r})hNp9v�v4}rv4�~v4��hM�t�[v��i�v��j����9��hNj��ghMlo�N�
�r�9hNj��rh e

/* create a new bin to hold the elements */
bin = gst_bin_new ("bin");

�Ûv3lo�gv�hMp�v?�ghN��9km��i!k�n6j��9�ghNi�lon6hMj�iS�Mj�i(�?�����SÝg���ghNõ�����9õ�9v4�î���Þ������v��!� e
�Ûv3hMp�v4��n�i!v4�hMv©�?km�r�g���gj�loi�n6v3v4}rv4�~v4��h e 	mp9v�km�r�g���gj�loi�n6v3v4}rv4�~v4��h9�r�t��2}rv3hMj�i!v4��k��Mi�j��È�
�o}rv e �Ûv�lo�gv?hNp9v��ghN����km��i!k�sD	mð3ñ¸��i!�2lo�~v4��h9�~v4n6p9��9���g�ÉhMj��gv4h��>|oi!j�|ov4i$hN��j��OhMp�v
v4}rv4�~v4��h»Ý»hNp9v��o}rv�hNj�i!v4�k��,i!j�� e

/* create a disk reader */
disksrc = gst_elementfactory_make ("disksrc", "disk_source");
gtk_object_set (GTK_OBJECT (disksrc),"location", argv[1], NULL);
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Note: You can check if the disksrc != NULL to verify the creation of the disk source
element.

�Ûv3�9j���n6i�v4�hMvhMp�v y��o� kmv4n6j�k8v4i�v4}rv4�~v4��h e
GStreamer

i!v4«2lo�ri�v4�Ñ��j�l�hNj�|oloh��>|o�i$�gv4i��r�
�,i!j��9h�j��OhNp9v�kmv4n�j�kmv4i e 	8p��r�t|o��i��gv4iÑ�[��}r}�n�loh�hMp�v�i$��Ókm��hN�>�Mi�j��¦hMp�v�k8���g���gj�loi!n�v3���9hNj y½�o�
�,i�����v4�(�glo�rhN���2}rv��,j�iÑhMp�v?kmv4n6j�kmv4i e$f �[hMp�v���kmz�����n�v4k�n6j��9n6v4|ohM�tn6p9�|ohMv4i��[v��[�r}r}��gv4v�p�j��
hMp��r�tn�����2v��z�j��rkmv4k e

/* now it’s time to get the parser */
parse = gst_elementfactory_make ("mp3parse", "parse");
decoder = gst_elementfactory_make ("mpg123", "decoder");

�2�ghMõv4}rv4�~v4��hM�M��n6hNj�i$�2õ������2v4�M��hN���v4�thN�[j���i!�2lo�~v4��hM�Ý»�D�ghNi$���9��hMp���h��[�r}r}��rkmv4��hM�r�M��hNp9v
v4}rv4�~v4��h��2j�l��9v4v4k¸��9k¸�D�gv4n6j��9k���i!�2lo�~v4��h»Ý»p9j��î�2j�l��[��9h�hMj��9��~v3hNp9v�v4}rv4��v4�9h e 	mp9v
�9��~v3j��OhNp9v�v4}rv4��v4�9h��r�t�gj��~v4hNp9�r�����2j�l�n6���n6p9j�j��gv?��j�loi��gv4}r�9��9k��~����p�h9�2v�lo�gv4k¸hMj
i�v4hNi$��v4z�v©hNp9v�v4}rv4��v4�9h��,i!j��È�?����� e
û �r�9�}r}r���[v�n�i!v4�hMv©j�loiÑ��lokm�rj±�g�r����v4}rv4��v4�9h e 	8p��r�:v4}rv4�~v4��h9�[�r}�}���v���2}rv3hMj�|o}r��2�2��n6��hMp�v
��lokm�rj±lo�g���9� � u�u e

/* and an audio sink */
audiosink = gst_elementfactory_make ("audiosink", "play_audio");

�Ûv3hMp�v4����kmk�hNp9v�v4}rv4��v4�9hN�:hNj�hMp�v3����� e

/* add objects to the main pipeline */
gst_bin_add (GST_BIN (bin), disksrc);
gst_bin_add (GST_BIN (bin), parse);
gst_bin_add (GST_BIN (bin), decoder);
gst_bin_add (GST_BIN (bin), audiosink);

�Ûv3n�j����9v4n6hOhNp9v�km�r�M�Mv4i�v4��h�|o��km�Sj��OhNp9v�v4}rv4��v4�9hN�thMj��2v4hNp9v4i(}r����v�hNp9�r�Ý

/* connect src to sink */
gst_pad_connect (gst_element_get_pad (disksrc, "src"),

gst_element_get_pad (parse, "sink"));
gst_pad_connect (gst_element_get_pad (parse, "src"),

gst_element_get_pad (decoder, "sink"));
gst_pad_connect (gst_element_get_pad (decoder, "src"),

gst_element_get_pad (audiosink, "sink"));

�Ûv3�9j��îp���z�v©�?n�i!v4��hNv4k[��n6j��~|o}rv4hNv3|o�r|ov4}r�r��v e �Ûv3n����z��r�glo�}r�r�gv3hNp9v3|o�r|ov4}r���9v3��S�,j�}r}rj����Ý
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bin

src sink src sink src sink

disk_source parse decoder play_audio

ø2^,·2´m]�\?cUcË,cX �SÍm\*)[\µ,µM��_���]!µ,¶¸�m^,�m\µ,^M�8\
� z�v4i���hNp9���9���r�t�9j��î�gv4h9lo|¸hNj��ghM�i$h�hMp�v��ghMi!v4�����r�9� e �Ûv�lo�gv3hMp�v?�Mj�}r}rj��[���9���ghN�hMv4��v4�9hN�0hNj
n�p������2v3hMp�v?�ghN�hMv3j��OhNp9v��2�r�(Ý

/* start playing */
gst_element_set_state (bin, GST_STATE_PLAYING);

Note: GStreamer will take care of the READY state for you when going from NULL to
PLAYING.

u)�r��n�v3�[v�kmj��9j�h�lo�gv?hNp9i!v4�k8�gÔ4��j�hMp��r�9���[�r}r}�p���|o|ov4�[�2v4h e �Ûv?������lo��}�}r��p���z�v3hNj�n6�}r}
�2�ghMõ�2�r�9õ�rhNv4i$�hMv4�M��hNj�v � v4n6lohMv3j���v?��hMv4i���hN�rj��[j���hMp�v?�2�r� e

while (gst_bin_iterate (GST_BIN (bin)));

	mp9v3�2�ghMõ�2�r�9õ�rhNv4i$�hMv4�M���Mlo�9n6hM��j����[�r}r}�i!v4hMloi���	 ªS§±� ���S}rj�������S�gj��~v4hNp9�r���[�r��hMv4i!v4�ghM���9�
p9�|o|ov4�9kmv4k��r���g�rkmv?hNp9v��2�r� e �qp9v4�[hNp9v�v4�9kmÂMj��,Â,�o}�v3p9��:�2v4v4��i�v4�n�p�v4k�hMp�v�õ��rhNv4i$�hNv
�,lo��n�hN�rj��[�[��}r}2i�v4hNloi$� û � ° u � ����k���v?n6���v4�9k�hNp9v�}rj�j�| e

/* stop the bin */
gst_element_set_state (bin, GST_STATE_NULL);

gst_object_destroy (GST_OBJECT (audiosink));
gst_object_destroy (GST_OBJECT (decoder));
gst_object_destroy (GST_OBJECT (disksrc));
gst_object_destroy (GST_OBJECT (bin));

exit (0);

Note: don’t forget to set the state of the bin to NULL. This will free all of the resources
held by the elements.

compiling hello world.c
	�j�n6j��~|o�r}rv�hNp9v�p9v4}�}rj��[j�i$}�k~v � ��~|o}�v4Ô4lo�gv�Ý
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gcc -Wall ‘gstreamer-config --cflags --libs‘ helloworld.c \
-o helloworld

	mp9�r�tlo�gv4�thMp�v�|oi�j��2i$��È�2�ghNi�v4��~v4i!Â,n6j��9�o�2Ô4�[p��rn6p�n�j���v4�:���rhMp
GStreamer

e 	mp��r�
|oi�j��2i����+�!�2��j��[�,����p9�h9n6j��~|o�r}rv4iÑ�g�[�rhNn�p�v4�0�i�v�9v4v4kmv4k¸hMj�n6j��~|o�r}rv�|oi!j��2i$��~�ShNp9�h9lo�gv
GStreamer

e �2�ghMi!v4����v4i�ÂMn�j����o�±Â,ÂMn Õ ��2�S�[�r}r}2j�lohN|oloh9�?}r�r�ghOj����r�9n6}rlokmv�k8��i�v4n6hMj�i��rv4�S�,j�iÑhMp�v
n�j���|o�r}rv4i�hMj±}rj�j����r��Ô��9k¸�2�ghNi�v4��~v4i!Â,n6j��9�o�³ÂMÂ,}r�����S���r}r}�j�lohN|oloh�hNp9v3}r���gh9j��9}��r�2i$�i$�rv4�(�Mj�iÑhNp9v
n�j���|o�r}rv4i(hNj�}r�r�����[��hMp���9k¸hNp9v�km�ri�v4n6hNj�i$�rv4�ShNj��o�9k�hMp�v4�É�r� e
² j�l¸n6����i�lo�[hNp9v�v � ����|o}rv3�[�rhNp��,�glo�2�ghN�rhMlohNv�p9v4}r}�j��[j�i$}rk e �~| � �[�rhNp[�2j�l��M��z�j�i$��hMv y��o�
�o}rv4�gÝ

./helloworld helloworld.mp3

conc lusion
	mp9�r�tn6j��9n6}rlokmv4�:j�loiÑ�oi$�gh9v � ����|o}rv e � �S�2j�l��gv4v4Ô�gv4hNhM�r����lo|¸�?|o�r|ov4}r�r��v��r�tz�v4i���}rj���}rv4z�v4}
�2loh�|oj��[v4i��,lo}r} eK² j�l����r}r}�}r�hMv4i��r��hNp9�r�t�~��9lo�}�p9j��î�2j�l�n����n6i!v4��hNv©�?n�lo�ghNj�� y½�o�
v4}rv4�~v4��h����rhMp��?�~j�i!v�p9�r�2p[}�v4z�v4} � �of»e
f h��gp9j�lo}rk��2v3n�}rv4�iÑ�Mi�j��¦hMp�v�v � ��~|o}rv3hNp9�h9�[v�n6����z�v4i���v4��g�r}r��i!v4|o}r�n�v©hNp9v�km�r�g�2�gi!n
v4}rv4�~v4��h����rhMp���[p�hMhN|o�gi�n6Ô+�2�rz����9����j�l��r���ghM��9h��9v4hN�[j�i$���ghMi!v4�����r�9� e � ��v4}�v4�~v4�9h�n�j�lo}�k
�2v3��lo��}rk�hNj�p9��9km}rv3�rn6v4n6���gh�n�j����9v4n6hM�rj����gÔ��Mj�iÑv � ��~|o}�v e
�Ûv3n���[�}r�gj�n�p�j�j��gv�hMj�lo�gv3����j�hMp�v4i(hN��|ov�j��O�g���9���r�9�ghNv4��k�j��9hNp9v��lokm�rj��g�r�9� e �Ûv�n�j�lo}rk
lo�gv3�Dkm�r�g�2�g�r����hNj���i$�rhNv3hMp�v�i$��î�g����|o}rv4�ShMj��>�o}rv4Ô+�,j�i(v � ����|o}rv e»f h��gp9j�lo}rk���}r�gj��2v3n6}rv4��i
hMp���h��r���gv4i$hN�r�9���o}rhMv4i��gÔ�}��r�2v?�?�ghNv4i�v4j±v4�N�,v4n6hMÔ4���9hNj�hNp9v�|o�r|ov4}��r�9v��r�t�9j�h9hMp���h�p9�i�k�hNj�k8j e 	mp9v
�~j��gh��r�~|oj�i�hM��9h�hMp��r�9���r�thMp���h���j�l¸n6����i�v4lo�gv3�}r}ri!v4��km�±v � �r�ghM���9��v4}rv4�~v4��hM� e
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Chapter 12. More on factories
	mp9v3�g�~�}r}��|o|o}r�rn6��hN�rj��[��v?n6i!v4��hNv4k[�r��hNp9v�|oi!v4z��rj�lo�Sn6p9�|ohNv4iÑlo�gv4k¸hMp�v�n�j���n�v4|oh�j��O�
�,�n�hNj�i$��hNj�n�i!v4��hNv©hNp9v�v4}rv4��v4�9hN� eKf �[hMp��r�tn�p���|ohNv4iÑ��v?���r}r}��gp9j����2j�l¸p9j���hNj�lo�gv�hNp9v
�,�n�hNj�i$��n6j��9n6v4|ohM�thNj�n�i!v4��hNv©v4}rv4��v4�9hN�t����gv4k¸j��[�[p���h�hMp�v4��kmj��r�9�ghNv4�k�j���p9j���hMp�v4���i!v
n��}r}rv4k e
�Ûv3�[�r}r}2�oi��gh9v � |o}����r��hMp�v�n�j���n�v4|ohN�t�r�9z�j�}rz�v4k��2v4�,j�i!v3�[v��~j�z�v�j��[hNj�hNp9v�i!v4�[j�i$�2v4k
p9v4}r}�j��[j�i$}rk�v � ��~|o}�v3lo�g�r�9����lohNj�|o}rlo�2�2�r�9� e

The problems with the hello world example
f ���[v�hM��2v3�>}rj�j�����h�p9j���hNp9v�v4}rv4��v4�9hN�:��v4i�v3n6i�v4�hNv4k[�r��hNp9v�|oi�v4z��rj�lo�Sv � ����|o}rv3�[v�lo�gv4k
�>i���hNp9v4i�n�i!lokmv3�~v4n6p9��9�r�g�½Ý

...
/* now it’s time to get the parser */
parse = gst_elementfactory_make("mp3parse","parse");
decoder = gst_elementfactory_make("mpg123","decoder");
...

�Æp��r}rv�hMp��r�t�~v4n6p9��9�r�g�
���:«2lo�rhNv�v4�M�Mv4n�hN�rz�v©�rh���}r�gj�p����t�gj��~v��2�r��|oi�j��2}rv4���Ý»	8p�v�v4}rv4�~v4��hM�
��i!v©n6i�v4�hNv4k�����gv4k�j���hNp9v4�ri(������v e»f �9kmv4v4kmÔ+�[v�n�i!v4�hMv©���v4}�v4�~v4�9h��~|o� dx�� �2��v � |o}r�rn6�rhM}��
�ghM�hN�r�9��hMp�v��~|o� d�x� v4}rv4�~v4��hM�t������v e � loi(}��rhMhN}rv�|oi!j���i����¦hMp�v4i�v4�Mj�i�v��}r�����2�Slo�gv4�thMp�v
�~|o� dx�� kmv4n�j�kmv4i�v4}rv4�~v4��h9hNj�kmv4n6j�kmv3hMp�v y��o� �lokm�rj±�ghMi!v4��~Ô+v4z�v4���r�OhNp9v4i!v3��i!v � j�hMp�v4i
y½�o� kmv4n�j�kmv4i$�S����hMp�v?�g�2�ghNv4� e �Ûv��[�r}r}��gv4v�p9j��î��v?n6���lo�gv��D��j�i�v3�2v4�9v4i���}��[����hNj
n�i!v4�hMv©�� y��o� kmv4n6j�k8v4i�v4}rv4�~v4��h e
�Ûv3p9�z�v�hNj��r�9hNi�j�kmlon6v3hMp�v�n�j���n�v4|oh�j�� y½f,y�� hM�2|ov4�t����k¸n��|o���2�r}��rhM��v4�S��kmkmv4k¸hMj�hNp9v
�gj�loi�n6v3��9k¸�g�r�9��|o��km� e

more on MIME Types
sDu)hNi!v4����v4i�lo�gv4� y½fMy½� hM�2|ov4�thNj����9kmv4�9hN�r�,��hNp9v�km�r�M�Mv4i�v4��h2hM�2|ov4�tj��9km�hM�?hMp���h�n�����2v
p9��9km}rv4k¸�2��hNp9v�v4}rv4��v4�9hN� e 	8p�v4���i!v3hMp�v?p��r�2p[}rv4z�v4}��~v4n6p9��9�r�g���thMj��~��2v3�gloi�v3hNp9�h
v4z�v4i��2j��9v3�r�thN��}r�2�r������2j�loh9hNp9v�i$����p�h9�2�r��k�j��Okm�hM� e
� y½f,y�� � y lo}rhN�r|oloi�|oj��gv f �9hNv4i$��v4h y ��r} �m� hMv4���g�rj��9�OhN�2|ov4�t��i!v©�D�gv4h�j��O�ghNi$�r����hNp9�h9kmv4��j�hMv
�>n6v4i$hN��r��hN�2|ov?j���km��hN� e v � ����|o}rv4�S�r�9n6}rlokmv�Ý

ï �lokm�rj���i$�� Ý»i$��î��lokm�rj±�g��~|o}rv4�
ï �lokm�rj����~|ov4�~ÝK��|ov4���lokm�rj
ï z��rkmv4j����~|ov4�~ÝK��|ov4��z��rkmv4j

� ��v4}rv4��v4�9h��~lo�gh9��g�gj�n6�r��hNv�� y�f,y½� hN��|ov3hNj��rhN�0�gj�loi!n�v3��9k¸�g�r����|o�km�S�[p9v4�[��h9�r�
}rj��k8v4k����9hNj�hNp9v��g�2�ghMv4� e s>u)hNi�v4��~v4i8�2�9j��[�:���2j�loh�hMp�v?km�r�N�,v4i!v4�9h2v4}rv4��v4�9hN�t����k���p9�h
hM�2|ov3j��Okm�hM��hNp9v4��v � |ov4n6h���9k�v4�~��h e 	mp9�r�t�}r}rj��[�t�,j�iÑz�v4i���km�2�9��~��n��9k¸v � hNv4�9�g�r�2}rv
v4}rv4�~v4��h�n6i!v4��hN�rj�����t�[v��[�r}r}��gv4v e
� �S�[v�p9�z�v3�gv4v4���r�[hNp9v�|oi�v4z��rj�lo�Sn6p9�|ohMv4iNÔ+hMp�v y½f,y½� hN�2|ov4�t��i!v3��kmkmv4k�hNj�hNp9v
{ �|o���2�r}r��hM���ghNi�lon6hMloi!v3j��O�?|o��k e
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f �[j�loiÑp9v4}r}rj���j�i$}rk�v � ��~|o}rv3hNp9v�v4}rv4��v4�9hN�t�[v�n�j����ghMi!lon�hNv4k��[j�lo}rk�p9�z�v�hNp9v��,j�}r}�j��[�r�9�
y½f,y�� hM�2|ov4�t���g�gj�n6�r�hMv4k¸�[��hMp�hNp9v4�ri��gj�loi�n6v�����k¸�g�r�9��|o��km�Ý

bin

src sink src sink src sink

disk_source parse decoder play_audio

? audio/raw
audio/mpeg

audio/rawaudio/mpeg
audio/mpeg

ø2^,·2´m]�\?c�¹Ë,cX �SÍm\*)�\�µMµ,��_[�2]�µM¶¸�8^M�m\�µM^,�m\3_[^,�MÍ¸ÄÆW!Ä/.��,Î2�m\��
�Ûv3�[�r}r}2�gv4v3p�j��Ö�2j�l¸n6���[n6i!v4��hNv©���v4}rv4��v4�9h9�2��gv4k¸j���hMp�v y½f,y½� hN�2|ov4�:j��9�rhM�t�gj�loi!n�v
����k¸�g�r�9��|o��km� e 	mp9�r�t�[���hMp�v�v4�9kmÂ,lo�gv4i��[�r}r}�p���z�v3hMp�v3���2�r}��rhM��hNj�n6p9j�j��gv�p��r�!��p9v4iS�M��z�j�i$�rhNv
��lokm�rj�����|ov4��k8v4n6j�kmv4iÑ�[��hMp�j�lohO�2j�l�v4z�v4��p���z��r�9��hNj�n6�i�v3��2j�loh��rh e
	mp9v3hN��|o���9��j���hMp�v��gj�loi�n6v�����k��g���9��|o�km�S��}��gj������2v4�S�rh�|oj��g�g�r�2}rv?hMj � �lohNj�|o}rlo� � �
|o�r|ov4}r�r��v e �Ûv?���r}r}2p9�z�v3hNp9v���2�r}r�rhN��hNj��g����Ý0�Þn�j����ghMi!lon6hO�~v3�>|o�r|ov4}r�r��v?hNp9�h�k8j�v4�t��
��lokm�rj�����|ov4��hMj���lokm�rj���i���� n�j���z�v4i��g�rj��1� e

Note: The basic GStreamer library does not try to solve all of your autoplug problems. It
leaves the hard decisions to the application programmer, where they belong.

GStreamer types
sDu)hNi!v4����v4i���g�g�r�2�9�t�?lo�9�r«2lov?�9lo�~�2v4i(hNj���}�}�i�v4�2�r�ghNv4i�v4k y�f,y½� hN�2|ov4� e s>u)hMi!v4��~v4i8��}r�gj
�2v4v4|o�S�>i!v4�,v4i!v4�9n6v©hNj��?�,lo��n�hN�rj���hNp9�h�n6��[�2v3lo�gv4k�hNj�k8v4hNv4i$���r�9v3���O�>�2�rz�v4�[�2lo�N�,v4i8�r�tj��
hMp�v3�2�rz�v4� y½f,y½� hN�2|ov e
	mp9v4i!v©�r�t��}��gj���[��g�gj�n�����hN�rj��[�2v4hN�[v4v4�[� y½f,y½� hN�2|ov3����k��?�o}rv�v � hNv4�9�g�rj�� e
	mp9v3hN��|ov��r���,j�i��~�hM�rj������:�������9hN���r��v4k¸�r���>}��r�gh9j��

GstType
e 	mp�v?kmv4�o���rhM��j���j��9�

GstType�r�t}r�r�2v�Ý

typedef GstCaps (*GstTypeFindFunc) (GstBuffer *buf,gpointer *priv);

typedef struct _GstType GstType;

struct _GstType {
guint16 id; /* type id (assigned) */

gchar *mime; /* MIME type */
gchar *exts; /* space-delimited list of extensions */

GstTypeFindFunc typefindfunc; /* typefind function */
};

æ�
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� }r})j�|ov4i���hN�rj��9�tj��
GstType

j�n6n6loi(z����>hNp9v4�ri
guint16 id

�9lo����v4i��gÔ����rhMp
GstType�ghMi!lon6hMloi!v3|oi$�rz��hMv3hNj�hMp�v?s>u)hNi�v4��~v4i8}r�r�2i$�i$� e

MIME type to id conversion
�Ûv3n���[j��2hN���r��hMp�v?��k��Mj�i(�?����z�v4� y�f,y½� hN��|ov3���rhMp�hNp9v��Mj�}r}rj��[�r����|o�rv4n6v3j��On6j�kmv�Ý

guint16 id;

id = gst_type_find_by_mime("audio/mpeg");

	mp9�r�t�,lo��n�hN�rj��[���r}r}2i�v4hNloi$� ¬ ���OhMp�v�hM�2|ov3�[��t�9j�h9�2��j��[� e

id to GstType conversion
�Ûv3n���[j��2hN���r��hMp�v

GstType
�,j�i(�?�2�rz�v4���rk����rhMp�hMp�v?�Mj�}r}rj��[���9�[|o�rv4n6v3j��On6j�kmv�Ý

GstType *type;

type = gst_type_find_by_id(id);

	mp9�r�t�,lo��n�hN�rj��[���r}r}2i�v4hNloi$� �[§±°m° �r�9hNp9v��rk��[��S���g�gj�n6�r�hMv4k��[�rhNp[��9������j��[�
GstType

extension to id conversion
�Ûv3n���[j��2hN���r��hMp�v?��k��Mj�i(�?����z�v4�[�o}�v?v � hMv4���g�rj����[�rhNp[hNp9v��,j�}�}rj��[�r����|o�rv4n6v�j��9n6j�k8v�Ý

guint16 id;

id = gst_type_find_by_ext(".mp3");

	mp9�r�t�,lo��n�hN�rj��[���r}r}2i�v4hNloi$� ¬ ���OhMp�v�v � hNv4�9�g�rj��[�����t�9j�h��2�9j��[� e

id to GstElementFactory conversion
�Æp�v4�[�[v3p9�z�v?j��2hN�����9v4k¸�D�2�rz�v4�[hN��|ov3��k�lo�g�r����j���v?j���hMp�v����2j�z�v?��v4hMp�j�km�gÔ��[v�n6���
j��2hM��r�[�?}r�r�gh�j��O��}�})hMp�v�v4}rv4�~v4��hM�thNp9�h9j�|ov4i$�hNv3j��[hMp��r� y½f,y½� hN�2|ov3j�i(v � hNv4�9�g�rj�� e
� �2hM��r���>}r�r�gh�j��O��}�})hMp�v�v4}rv4�~v4��hM�thNp9�h9lo�gv�hMp��r�t�rk����t�gj�loi!n�v3�[��hMp(Ý

GList *list;

list = gst_type_gst_srcs(id);

� �2hM��r���>}r�r�gh�j��O��}�})hMp�v�v4}rv4�~v4��hM�thNp9�h9lo�gv�hMp��r�t�rk����t�g�r�����[��hMp(Ý

GList *list;

list = gst_type_gst_sinks(id);
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�Æp�v4�[�2j�l�p���z�v3�D}��r�gh9j��Ov4}�v4�~v4�9hN�gÔ+�2j�l�n6�����g�r�~|o}���hN���2v3hNp9v��oi$�gh�v4}rv4�~v4��h9j��OhNp9v�}r�r�gh�hMj
j��2hM��r�[����|o|oi�j�|oi��r�hMv©v4}�v4�~v4�9h e

Note: As you can see, there might be a multitude of elements that are able to operate on
video/raw types. some might include:

• an MP3 audio encoder.

• an audio sink.

• an audio resampler.

• a spectrum filter.

Depending on the application, you might want to use a different element. This is why
GStreamer leaves that decision up to the application programmer.

id to id path detection
² j�l¸n6����j���hN��r�[�

GList
j��Ov4}rv4�~v4��hM�thNp9�h9�[��}r}�hMi������g�,j�i��ÉhMp�v��gj�loi�n6v3�rk��r�9hNj�hMp�v

kmv4�ghM�r����hN�rj��[��k e

GList *list;

list = gst_type_gst_sink_to_src(sourceid, sinkid);

	mp9�r�t|o�rv4n6v3j��On6j�k8v3���r}r}2�2�rz�v3�2j�l�hMp�v�v4}rv4�~v4��hM�t�9v4v4kmv4k¸hNj�n6j��9�ghNi!lon�h��D|o�hMp��,i!j��
�gj�loi�n6v4�rk¸hNj��g���9�2�rk e 	mp��r�t�,lo�9n6hN�rj����r�t�~��r�9}���lo�gv4k��r�[�lohMj�|o}�lo���2�r����hNp9v�|o�r|ov4}r���9v e

creating elements with the factor y
f ��hMp�v?|oi!v4z��rj�lo�S�gv4n�hN�rj��[��v3k8v4�gn6i$����v4k¸p�j��î��j�l¸n6j�lo}rk�j���hN��r����[v4}rv4��v4�9h��,�n�hNj�i$��lo�g�r���
y½f,y�� hM�2|ov4� e � �9v�hMp�v��,�n�hNj�i$��p9��t�2v4v4��j��2hM��r��v4k8Ô+�2j�l�n����n6i�v4�hNv©����v4}rv4�~v4��h9lo�g�r���ÑÝ

GstElementFactory *factory;
GstElement *element;

// obtain the factory
factory = ...

element = gst_elementfactory_create(factory, "name");

	mp9�r�t�[���Ô+�2j�l¸kmj���j�hOp9�z�v3hMj�n6i�v4�hMvv4}rv4�~v4��hM�t�2��������v��[p9�rn6p[�}r}rj��[�:hNp9v�v4�9kmÂ,lo�gv4i�hMj
�gv4}rv4n6h�hNp9v�v4}rv4��v4�9hN�:p�v����gp9v?|oi�v4�Mv4i$�(�Mj�iÑhNp9v��2�rz�v4� y½f,y�� hN�2|ov4� e

GStreamer basic types
sDu)hNi!v4����v4i�j���}r��p����thN�[j���lo��}rhM���[hM�2|ov4�Ý
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ï �lokm�rj���i$�� Ý»i$��î��lokm�rj±�g��~|o}rv4�
ï z��rkmv4j���i$��î����k¸�r�~��2v���i$�� Ýgi���� z��rkmv4j�km��hN�
� }r})j�hNp9v4i y�f,y½� hN��|ov4�t�i�v�~��r�9hN�����9v4k�����hNp9v�|o}rlo�2�r��v4}rv4��v4�9hN� e
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Chapter 13. Autoplug ging
GStreamer

|oi!j�z��rkmv4�S�� � �of hNj���lohNj��~�hN�rn��}r}r��n6j��9�ghNi�lon6h9n6j��~|o}rv � |o�r|ov4}r�r��v4����gv4k¸j��
�gj�loi�n6v3��9k¸kmv4�ghM�r����hN�rj��[n6�|o���2�r}r��hM�rv4� e 	mp9���0�Mv4��hNloi�v�r�tz�v4i���lo�gv4�Mlo}r}��r����j�l��[��9h�hMj
n�j���z�v4i�h�hN�2|ov Ç hNj�hM�2|ov ² �2loh9kmj�� � h9n6��i!v©���j�loh�hMp�v�|o}rlo�2�r�9�:�9v4v4kmv4k�hNj��n6n�j���|o}r�r�gp�hNp9�r�
hM��g� e 	8p�v���lohNj�|o}rlo�2�2v4iÑ�[�r}�}�n6j��9�glo}�hOhMp�v�|o}rlo�2�r�[i!v4|oj��g�rhMj�i���Ô+�gv4}rv4n6h9��9k¸n6j��9��v4n�h�hMp�v
v4}rv4�~v4��hM�t��v4v4k8v4k��Mj�i(hNp9v�n�j���z�v4i��g�rj�� e
	mp9v3�lohMj�|o}rlo�2�2v4i � �of �r�0���~|o}rv4��v4�9hNv4k��r���������2�ghNi$�n�h�n�}����g� e � lohNj�|o}rlo�2��v4i
�r�~|o}�v4�~v4�9hN�hM�rj����0i!v4�g�rkmv©�r��|o}�lo�����9�t����k��i!v©hMp�v4i�v4�Mj�i�vj�|ohM�rj�����}���9k�n6������v�j�|ohN�r�~��ö�v4k
�,j�i��>�g|ov4n6�r�onhN��g� e 	)��j�hN�2|ov4�tj��O��lohNj�|o}rlo�2�2v4i$�tv � ���gh»Ý»i!v4�9kmv4i�v4i8j��9v4�t��9k¸�9j���i!v4�9kmv4i!v4i
j��9v4� e hMp�v�i�v4��k8v4i!v4im��lohNj�|o}rlo�2�2v4i$�t�[�r}�}��9j�hOp���z�v3�������gi!n:|o��km�S�[p��r}rv?hMp�v3�9j���i!v4�9kmv4i�v4i
j��9v4�tkmj e 	8p�v�i�v4��k8v4i!v4i8��lohNj�|o}rlo�2�2v4i$�t��i!v©�����r��}r��lo�gv4k��Mj�iÑ�~v4km�r�>|o}r����2�n��±��p9�r}rv?hNp9v
�9j��[i!v4�9kmv4i!v4i�j���v4�t��i!v©lo�gv4k��,j�iÑ�i$�2�rhNi$�i$���Mj�i$�~�h�n�j���z�v4i��g�rj�� e

Using autoplug ging
² j�l¸�oi��gh9�9v4v4k�hNj�n6i!v4��hNv©�?�glo�rhM��2}rv���lohNj�|o}rlo�2�2v4i(�[�rhNp[�2�ghNõ��lohMj�|o}�lo���M��n6hNj�i$�2õ������2v4�M� e
	mp9v3�9��~v�j��OhNp9v��lohMj�|o}�lo���2v4i��~lo�ghO�2v3j��9v�j��OhNp9v�i!v4�2�r�ghMv4i!v4k��lohMj�|o}rlo�2�2v4i$� eae
� }r�r�gh�j��O��}�}���z�����}r���2}rv��lohNj�|o}rlo�2�2v4i$�tn�����2v�j��2hM��r��v4k����rhMp
�2�ghMõ��lohNj�|o}rlo�2�,�n6hMj�i���õ�2v4hMõ}r�r�ghN�,� e
f ��hMp�v?�lohNj�|o}rlo�2��v4iÑ�glo|o|oj�i$hN�:hNp9v ªS�m�[¨³�mªS�mª � �of Ô+lo�gv��2�ghMõ��lohNj�|o}rlo�2õhMj�õi�v4��kmv4i�v4i��g�,�
n��}r})hNj�n�i!v4�hMv©�?�2�r��hNp9�h�n6j��9��v4n�hN�0hNp9v��gi!n0n6�|o�ShMj�hNp9v��g|ov4n����ov4k�i!v4�9kmv4i�v4}rv4�~v4��hM� eg² j�l
n����hNp9v4����kmk¸hMp�v������[hMj��?|o�r|ov4}r�r��v�����k�i!lo�[�rh e

GstAutoplug *autoplug;
GstElement *element;
GstElement *sink;

/* create a static autoplugger */
autoplug = gst_autoplugfactory_make ("staticrender");

/* create an osssink */
sink = gst_elementfactory_make ("osssink", "our_sink");

/* create an element that can play audio/mp3 through osssink */
element = gst_autoplug_to_renderers (autoplug,

gst_caps_new (
"sink_audio_caps",
"audio/mp3",
NULL

),
sink,
NULL);

/* add the element to a bin and connect the sink pad */
...

f ��hMp�v?�lohNj�|o}rlo�2��v4iÑ�glo|o|oj�i$hN�:hNp9v { � � u � �of Ô+lo�gv�hMp�v3���ghNõ��lohNj�|o}rlo�2õ�hNj�õn��|o�g�,���,lo�9n6hN�rj��
hMj±n6j��9��v4n�h�hMp�v��gi�n:n��|o�ShNj�hNp9v3kmv4�ghN�r�9�hN�rj��[n6��|o� e 	mp9v�n6i�v4�hMv4k������[�[�r}r}�p���z�v3�gi!n0��9k¸�g�r���
|o��km�Sn6j��~|o�hM����}�v3�[�rhNp�hMp�v?|oi!j�z��rkmv4k�n��|o� e

GstAutoplug *autoplug;
GstElement *element;
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/* create a static autoplugger */
autoplug = gst_autoplugfactory_make ("static");

/* create an element that converts audio/mp3 to audio/raw */
element = gst_autoplug_to_caps (autoplug,

gst_caps_new (
"sink_audio_caps",
"audio/mp3",
NULL

),
gst_caps_new (

"src_audio_caps",
"audio/raw",
NULL

),
NULL);

/* add the element to a bin and connect the src/sink pads */
...

A complete autoplug ging example
�Ûv3�[�r}r}2n6i�v4�hNv©����k¸v � |o}r��r�[p�j��î�Dn6j��~|o}rv4hNv3�~v4km�r�>|o}r���2v4i�n�����2v��2lo�r}rh9���rhMp�hMp�v
��lohNj�|o}rlo�2�2v4i e
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Chapter 14. Your second application
f �[hNp9v3|oi!v4z��rj�lo�tn�p���|ohNv4iÑ�[v�n6i�v4�hNv4k[�D�oi��gh9z�v4i$�g�rj��[j��9hMp�v?p�v4}r}rj��[j�i�}rk���|o|o}r��n��hM��j�� e �Ûv
hMp�v4�[v � |o}����r��v4k¸�>�2v4hNhMv4i��[����j��9n6i!v4��hN�r�9��hNp9v�v4}rv4��v4�9hN�:lo�g���9���M��n6hNj�i$�rv4�S�rkmv4��hM�r�ov4k��2�
y½f,y�� hM�2|ov4� e
f �[hNp9���:n6p9�|ohNv4iÑ�[v��[�r}�}��r�9hNi�j�kmlon6v���j�l¸hNj���lohNj�|o}rlo�2�2�r�9� e6§ �g���9��hMp�v y�f,y½� hN�2|ov4�:j��9hMp�v
v4}rv4�~v4��hM�

GStreamer
n6����lohMj�����hN�rn6��}r}���n6i�v4�hNv©�>|o��|ov4}r�r�9v��Mj�i(�2j�l e

Autoplug ging hello world
�Ûv3�[�r}r}2n6i�v4�hNv©�>�gv4n6j��9k�z�v4i$�g�rj��[j��9hMp�v?p�v4}r}rj��[j�i�}rk~�|o|o}r�rn6�hM�rj���lo�g�r�9����lohNj�|o}rlo�2�2�r�9� e
f hN�S�gj�loi�n6v©n6j�kmv3�r�tn�j����g�rkmv4i$���}��±v4���g�rv4i�hMj±��i$�rhNv3����k¸�rh�n6����}r�gj±p9��9km}rv3����������j�i�v3km�hM�
hM�2|ov4� e

#include " gst/gst.h �
static gboolean playing;

/* eos will be called when the src element has an end of stream */
void
eos (GstSrc *src)
{
g_print ("have eos, quitting\n");

playing = FALSE;
}

int
main (int argc, char *argv[])
{
GstElement *disksrc, *audiosink;
GstElement *pipeline;

if (argc != 2) {
g_print ("usage: %s " filename � \n", argv[0]);
exit (-1);

}

gst_init (&argc, &argv);

/* create a new bin to hold the elements */
pipeline = gst_pipeline_new ("pipeline");

/* create a disk reader */
disksrc = gst_elementfactory_make ("disksrc", "disk_source");
gtk_object_set (GTK_OBJECT (disksrc), "location", argv[1], NULL);
gtk_signal_connect (GTK_OBJECT (disksrc), "eos",

GTK_SIGNAL_FUNC (eos), NULL);

/* and an audio sink */
audiosink = gst_elementfactory_make ("audiosink", "play_audio");

/* add objects to the main pipeline */
gst_pipeline_add_src (GST_PIPELINE (pipeline), disksrc);
gst_pipeline_add_sink (GST_PIPELINE (pipeline), audiosink);

if (!gst_pipeline_autoplug (GST_PIPELINE (pipeline))) {
g_print ("unable to handle stream\n");
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exit (-1);
}

/* start playing */
gst_element_set_state (GST_ELEMENT (pipeline), GST_STATE_PLAYING);

playing = TRUE;

while (playing) {
gst_bin_iterate (GST_BIN (pipeline));

}

/* stop the bin */
gst_element_set_state (GST_ELEMENT (pipeline), GST_STATE_NULL);

gst_pipeline_destroy (pipeline);

exit (0);
}

û �ri$�gh�j��9�}r}rÔ�[v3kmj���j�hOlo�gv��������~|o� d�x� j�i(�~| � |o��i��gv©v4}rv4��v4�9h9����hMp��r�tv � ��~|o}rv e»f ���,�n�hNÔ
�[v3j��9}����g|ov4n6�r�,���D�gj�loi!n6v3v4}rv4�~v4��h9��9k¸�>�g���9��v4}�v4�~v4�9h�����k¸��kmk¸hMp�v4�ÉhNj��>|o�r|ov4}r�r��v e
	mp9v3�~j��gh9�r�9hNv4i�v4�ghN�r����n6p9��9�2v�p9j��[v4z�v4i(�r�thNp9v��,j�}�}rj��[�r���ÑÝ

...
if (!gst_pipeline_autoplug (pipeline)) {

g_print ("unable to handle stream\n");
exit (-1);

}
...

	mp9�r�t|o�rv4n6v3j��On6j�k8v3kmj�v4�t�}r}�hMp�v3�~��2�rn e

ï 	mp9v�|o�r|ov4}��r�9v��[�r}�}�hMi���hNj�n�j����9v4n6hOhMp�v3�gi�n0����k¸hMp�v?�g���9��v4}rv4�~v4��h e
ï u)���9n6v?hNp9v��gj�loi!n�v3p����t��j�hN�2|ov4Ô��?hN��|ov4kmv4hNv4n�hN�rj����[�r}r}2�2v3�ghM�i$hNv4k¸j���hMp�v��gj�loi�n6v
v4}rv4��v4�9h e

ï 	mp9v��2v4�gh9�gv4h�j��9v4}rv4��v4�9hN�thMp���h�n�j����9v4n6h9hNp9v y½f,y�� hN�2|ov3j��OhNp9v��gj�loi�n6v3v4}rv4��v4�9h9hNj�hMp�v
y½fMy½� hN��|ov�j���hMp�v?�g���9���i!v©�,j�lo��k e

ï 	mp9v�v4}rv4��v4�9hN�t��i!v©�k8kmv4k¸hNj�hNp9v�|o�r|ov4}��r�9v���9k¸hMp�v4�ri(|o�km�S��i!v©n6j��9�9v4n6hNv4k e

� �,hNv4i�hNp9���0�lohMj�|o}�lo���2�r���2Ô�hNp9v�|o�r|ov4}r���9v��r�ti�v4�km�±hMj�|o}r�� egª v4��v4�~�2v4i(hNp9�h9hNp9�r�:|o�r|ov4}r���9v
�[�r}r}��2v3��2}rv�hMj�|o}r��2���n6���}r})j��9hMp�v?��v4km�r�>hN�2|ov4�t�,j�iÑ��p9�rn6p�������|o|oi!j�|oi$�r�hNv©|o}rlo�2�r�
v � �r�ghN�t�g�r�9n6v�hMp�v3��lohNj�|o}rlo�2�2�r�9���r�t��}�}�k8j���v�lo�g�r�9� y½f,y½� hN�2|ov4� e
f ����j�l¸i!v4��}�}r���[����hMÔ�2j�l¸n����lo�gv�hNp9v�sDu)hNv4��~v4iÑn6j��~|oj���v4�9hN�0hNj�kmj�hNp9v��lohMj�|o}�lo���2�r���
�2j�loi$�gv4}r� e �Ûv��[��}r}2n�j�z�v4iÑhNp9�r�thNj�|o�rn����hMp�v?km�2�9��~��n0|o�r|ov4}��r�9v�n6p9�|ohMv4i e
	�j�n6j��~|o�r}rv�hNp9v�p9v4}�}rj��[j�i$}�k x v � ��~|o}rv4Ô+lo�gv�Ý

gcc -Wall ‘gstreamer-config --cflags --libs‘ helloworld2.c \
-o helloworld2
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² j�l¸n6����i�lo�[hNp9v�v � ����|o}rv3�[�rhNp��,�glo�2�ghN�rhMlohNv�p9v4}r}�j��[j�i$}rk e �~| � �[�rhNp[�2j�l��M��z�j�i$��hMv y��o�
�o}rv4�gÝ

./helloworld2 helloworld.mp3

² j�l¸n6������}r�gj�hNi$��hMj�lo�gv��� � Ð3f j�i y��o� sÆ�o}rv3���t�rhN�t�r�9|oloh eg§ �g�r�9����lohNj�|o}rlo�2�2�r�9�2Ô
GStreamer

�[�r}�}���lohNj��~�hM��n��}r}r���o�2loi�v3j�loh�p9j���hMj�p�����k8}�v?hNp9v��ghNi�v4�� e$ª v4��v4�~�2v4i(hNp9�h
j��9}r��hNp9v���lokm�rj�|o�i$h��[�r}r}��2v�|o}r��2v4k��2v4n6��lo�gv�[v�p9�z�v3j���}r���kmk8v4k���[�lokm�rj��g�r�9��hNj�hNp9v
|o�r|ov4}r�r��v e

./helloworld2 mymovie.mpeg
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Chapter 15. Threads
sDu)hNi!v4����v4i�p����S�glo|o|oj�i�h9�,j�iÑ�~lo}rhN�rhNp9i!v4��km�r����hNp9i!j�lo�2p9h9hNp9v�lo�gv�j��OhNp9v

GstThread
j��U�"v4n6h e

	mp9�r�tj��U�"v4n6h9�r�t�r�[�M��n6h��>�g|ov4n6�r�}
GstBin

hMp���h��[�r}r}2�2v4n6j��~v3�DhNp9i!v4�k��[p9v4�[�ghN�i$hNv4k e
	�j�n6j��9�ghNi�lon6hO�?�9v4�îhNp9i!v4��k��2j�l��[�r}r}�|ov4i��,j�i$�¦�gj��~v4hNp9�r���[}r�r�2v�Ý

GstElement *my_thread;

// create the thread object
my_thread = gst_thread_new ("my_thread");
g_return_if_fail (audio_thread != NULL);

// add some plugins
gst_bin_add (GST_BIN (my_thread), GST_ELEMENT (funky_src));
gst_bin_add (GST_BIN (my_thread), GST_ELEMENT (cool_effect));

// connect the elements here...
...

// start playing
gst_element_set_state (GST_ELEMENT (my_thread), GST_STATE_PLAYING);

	mp9v3���j�z�v3|oi!j���i����¦�[�r}r}2n6i�v4�hNv©�>hNp9i!v4�k����rhMp�hM�[j�v4}rv4��v4�9hN�:���[�rh e � �S�gj�j�����t�rh9�r�t�gv4h
hMj�hNp9v �o° � ²Sf,� sq�ghM�hMv4Ô+hNp9v�hNp9i!v4��k¸�[�r}�}��ghM�i$h�hMj��rhNv4i$�hMv e

Note: A thread should normally contain a source element. Most often, the thread is fed
with data from a queue.

� hMp�i�v4�k��[�r}�}��2v3z��r�glo�}r�r�gv4k����S�2v4}rj��

sink src sink src sink

disk_source parse decoder play_audio

thread

src

ø2^,·2´m]�\?c� Ë,cXU�>�,Ím]�\�¶
� �S����v � ��~|o}rv3�[v3�gp�j���hMp�v?p�v4}r}rj��[j�i�}rk~|oi!j��2i$��Èlo�g�r�����?hMp�i�v4�k e

#include " gst/gst.h �
/* eos will be called when the src element has an end of stream */
void
eos (GstSrc *src, gpointer data)
{
GstThread *thread = GST_THREAD (data);
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g_print ("have eos, quitting\n");

/* stop the bin */
gst_element_set_state (GST_ELEMENT (thread), GST_STATE_NULL);

gst_main_quit ();
}

int
main (int argc, char *argv[])
{
GstElement *disksrc, *audiosink;
GstElement *pipeline;
GstElement *thread;

if (argc != 2) {
g_print ("usage: %s " filename � \n", argv[0]);
exit (-1);

}

gst_init (&argc, &argv);

/* create a new thread to hold the elements */
thread = gst_thread_new ("thread");
g_assert (thread != NULL);

/* create a new bin to hold the elements */
pipeline = gst_pipeline_new ("pipeline");
g_assert (pipeline != NULL);

/* create a disk reader */
disksrc = gst_elementfactory_make ("disksrc", "disk_source");
g_assert (disksrc != NULL);
gtk_object_set (GTK_OBJECT (disksrc), "location", argv[1], NULL);
gtk_signal_connect (GTK_OBJECT (disksrc), "eos",

GTK_SIGNAL_FUNC (eos), thread);

/* and an audio sink */
audiosink = gst_elementfactory_make ("audiosink", "play_audio");
g_assert (audiosink != NULL);

/* add objects to the main pipeline */
gst_bin_add (GST_BIN (pipeline), disksrc);
gst_bin_add (GST_BIN (pipeline), audiosink);

/* automatically setup the pipeline */
if (!gst_pipeline_autoplug (GST_PIPELINE (pipeline))) {

g_print ("unable to handle stream\n");
exit (-1);

}

/* remove the source element from the pipeline */
gst_bin_remove (GST_BIN (pipeline), disksrc);

/* insert the source element in the thread, remember a thread needs at
least one source or connection element */

gst_bin_add (GST_BIN (thread), disksrc);

/* add the pipeline to the thread too */
gst_bin_add (GST_BIN (thread), GST_ELEMENT (pipeline));

/* start playing */
gst_element_set_state (GST_ELEMENT (thread), GST_STATE_PLAYING);

¼�
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/* do whatever you want here, the thread will be playing */
...

gst_main ();

gst_pipeline_destroy (thread);

exit (0);
}
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Chapter 16. Queues
�
GstQueue

�r�t�D�o}�hMv4i�v4}rv4�~v4��h egÁ lov4lov4�tn�����2v�lo�gv4k¸hMj�n6j��9�9v4n6hOhN�[j�v4}rv4�~v4��hM�t�r���glon�p
�[���hNp9�h9hNp9v�km�hM��n6���[�2v3�2lo�N�,v4i!v4k e
� �2lo�M�Mv4i�hNp9�h9�r�t�g�r���2v4k�hNj�� Á lov4lov��[�r}�}��9j�hO�lohMj�����hN�rn6��}�}r����v�|olo�gp�v4k�hNj�hMp�v?��v � h
n�j����9v4n6hMv4k¸v4}rv4��v4�9h���loh��[�r}r}��2v��2lo�M�Mv4i�v4k e�f h9�[��}r}��2v3|olo�gp9v4k�hMj�hNp9v��9v � h9v4}rv4��v4�9h9��
�gj�j��[��:�?�2�ghMõ|o�k8õ|olo}r})�M�9�r�tn6��}�}rv4k¸j��[hMp�v�«�lov4lov4�t�gi!n�|o�k e
Á lov4lov4�S��i!v3�~j��ghN}r��lo�gv4k����[n�j��+�"lo�9n6hN�rj��¸�[�rhNp��

GstThread
hNj�|oi�j�z��rkmv3��[v � hNv4i$����}

n�j����9v4n6hM��j��[�,j�i�hMp�v3hMp�i�v4�k�v4}rv4�~v4��hM� e»² j�l¸n�j�lo}rk¸p���z�v3j��9v3hNp9i!v4��k��Mv4v4km�r�9���2lo�M�Mv4i$���r�9hNj��
GstQueue

��9k¸����j�hMp�v4i(hNp9i!v4��k¸i!v4|ov4��kmv4km}r�³n6��}�}r�r�9���2�ghMõ|o�k8õ|olo}r})�M�9j��[hNp9v�«2lov4lov�hMj
�,v4v4k��rhN�t�r�9hNv4i$����}�v4}�v4�~v4�9hN� e
¯ v4}rj��Ó�r�:�>�o�2loi!v3j��O�?hM�[j�ÂMhMp�i�v4�kmv4k�kmv4n�j�kmv4i e �Ûv�p���z�v3j��9v�hNp9i!v4��k��MhMp�v?�������
v � v4n6lohM��j���hNp9i!v4��km�2i!v4��km�r���±hMp�v3k8�hN�3�,i!j��¦���o}rv4Ô+��9k���9j�hNp9v4iÑhNp9i!v4�k[kmv4n�j�km�r����hNp9vk8�hN� e

sink src sink src sink

parse decoder play_audio

thread

disk_source
queue

src

ø2^,·2´m]�\?c�6Ë,cXU�>�,_[�2Ë,�MÍm]�\��¶m\¶[¶m\��6�2¶m\�]m_[^M�,Í¸�87m´m\´8\
	mp9v3�ghN����k8�i!k

GStreamer
«�lov4lov��r��|o}rv4�~v4��hM�hN�rj��[p9��t�gj��~v?|oi�j�|ov4i�hM��v4�(hMp���h�n���[�2v

n�p������2v4k�lo�g���9��hNp9v3�2hN�2õ�j��U�"v4hNõ��gv4h��,���~v4hNp9j�k e 	�j��gv4h�hNp9v��~� � �r��lo�
�9lo����v4i�j��O�2lo�M�Mv4i$�
hMp���h�n6���[�2v3«2lov4lov4k�hMj �¬ Ô4kmj8Ý

gtk_object_set (GTK_OBJECT (queue), "max_level", 30, NULL);

	mp9v3�,j�}�}rj��[�r���[�~| � |o}r���v4i��gp9j��[�:�2j�l¸p9j���hMj�n6i�v4�hNv©hMp�v����2j�z�v3|o�r|ov4}r�r��v?lo�g���9���
hMp�i�v4�k���9k¸�D«2lov4lov e

#include " stdlib.h �
#include " gst/gst.h �
gboolean playing;

/* eos will be called when the src element has an end of stream */
void
eos (GstElement *element, gpointer data)
{
g_print ("have eos, quitting\n");

playing = FALSE;
}

int
main (int argc, char *argv[])
{
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GstElement *disksrc, *audiosink, *queue, *parse, *decode;
GstElement *bin;
GstElement *thread;

gst_init (&argc,&argv);

if (argc != 2) {
g_print ("usage: %s " filename � \n", argv[0]);
exit (-1);

}

/* create a new thread to hold the elements */
thread = gst_thread_new ("thread");
g_assert (thread != NULL);

/* create a new bin to hold the elements */
bin = gst_bin_new ("bin");
g_assert (bin != NULL);

/* create a disk reader */
disksrc = gst_elementfactory_make ("disksrc", "disk_source");
g_assert (disksrc != NULL);
gtk_object_set (GTK_OBJECT (disksrc), "location", argv[1], NULL);
gtk_signal_connect (GTK_OBJECT (disksrc), "eos",

GTK_SIGNAL_FUNC (eos), thread);

queue = gst_elementfactory_make ("queue", "queue");

/* and an audio sink */
audiosink = gst_elementfactory_make ("audiosink", "play_audio");
g_assert (audiosink != NULL);

parse = gst_elementfactory_make ("mp3parse", "parse");
decode = gst_elementfactory_make ("mpg123", "decode");

/* add objects to the main bin */
gst_bin_add (GST_BIN (bin), disksrc);
gst_bin_add (GST_BIN (bin), queue);

gst_bin_add (GST_BIN (thread), parse);
gst_bin_add (GST_BIN (thread), decode);
gst_bin_add (GST_BIN (thread), audiosink);

gst_pad_connect (gst_element_get_pad (disksrc,"src"),
gst_element_get_pad (queue,"sink"));

gst_pad_connect (gst_element_get_pad (queue, "src"),
gst_element_get_pad (parse, "sink"));

gst_pad_connect (gst_element_get_pad (parse, "src"),
gst_element_get_pad (decode, "sink"));

gst_pad_connect (gst_element_get_pad (decode, "src"),
gst_element_get_pad (audiosink, "sink"));

gst_bin_add (GST_BIN (bin), thread);

/* make it ready */
gst_element_set_state (GST_ELEMENT (bin), GST_STATE_READY);
/* start playing */
gst_element_set_state (GST_ELEMENT (bin), GST_STATE_PLAYING);

playing = TRUE;

while (playing) {
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gst_bin_iterate (GST_BIN (bin));
}

gst_element_set_state (GST_ELEMENT (bin), GST_STATE_NULL);

exit (0);
}
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Chapter 17. Cothreads
{ j�hNp9i!v4��km�(�i�v3lo�gv4i!Â,�g|o�n6v©hMp�i�v4�km�(hNp9�h9�2i�v4�hN}r��i�v4kmlon6v©n�j���hMv � h9�g�[��hMn6p9�r����j�z�v4i�p�v4��k
�r�9hNi!j�k8lon6v4k¸�2��i!v4�2lo}r�iÑ�2v4i$��v4}�hMp�i�v4�km� e { j�hMp�i�v4�km�S��i!v©�}r�gj�lo�gv4k�hNj�p9��9km}rv3hNp9v��~j�i!v
n�j���|o}rv � v4}�v4�~v4�9hN� e
� n�j�hNp9i!v4�k��r�0n6i!v4��hNv4k[�2���

GstBin
�[p�v4�9v4z�v4i(����v4}rv4�~v4��h9�r�t�Mj�lo�9k��r�9�g�rkmv�hNp9v��2�r�[hNp9�h

p9��Sj��9v�j�i(��j�i�v�j��OhNp9v3�Mj�}r}rj��[�r���[|oi!j�|ov4i$hN�rv4�Ý

ï 	mp9v�v4}rv4��v4�9h��r�t}rj�j�|oÂ,�2��gv4k����9�ghNv4��k�j��On6p9��r�9ÂM����gv4k
ï 	mp9v�v4}rv4��v4�9h�p9��:��lo}rhN�r|o}rv��r�9|oloh�|o��km�
ï 	mp9v�v4}rv4��v4�9h�p9��:hNp9v y½§±° 	 f õ fM� Õ ����gv4h
	mp9v

GstBin
�[�r}�}�n�i!v4��hNv©�>n�j�hNp9i!v4��k�n6j��9hNv � h��,j�i(�}r})hNp9v�v4}rv4��v4�9hN�0���[hMp�v������[�gj�hMp���h�hMp�v

v4}rv4�~v4��hM�t�[��}r}��r�9hNv4i$�n6h��r��n6j�j�|ov4i$�hN�rz�v3��lo}rhN�rhMp�i�v4�km�r�9� e
¯ v4�,j�i!v©|oi�j�n6v4km�r�9��hNj�hMp�v?n6j��9n6v4|oh9j��9}rj�j�|oÂ,�2��gv4k�v4}�v4�~v4�9hN�t�[v��[�r}r}��oi��gh9v � |o}r�����[hMp�v
n�p������9Â,�2��gv4k�v4}rv4�~v4��hM�

Chain-based elements
{ p9��r������gv4k¸v4}rv4�~v4��hM�ti!v4n�v4��z�v3�?�2lo�M�Mv4i�j��Okm�hM����9k���i!v©�glo|o|oj��gv4k�hMj�p�����k8}�v?hNp9v3km�hM�
����k¸|ov4i$�,j�i��È�?�2�ghMõ|o��kmõ|olo�gp e
	mp9v3�2���g��n�~��r�[�Mlo�9n6hM��j��[j��O�?n�p����r��Â,�2��gv4k�v4}�v4�~v4�9h��r�t}r�r�2v�Ý

static void
chain_function (GstPad *pad, GstBuffer *buffer)
{
GstBuffer *outbuffer;

....
// process the buffer, create a new outbuffer
...

gst_pad_push (srcpad, outbuffer);
}

{ p9��r������gv4k¸�,lo��n�hN�rj����i�v©�������9}r��lo�gv4k��Mj�i(v4}rv4��v4�9hN�:hNp9�h�p9�z�v��?j��9v�hMj�j���v?i!v4}r�hM��j��
�2v4hM�[v4v4��hMp�v4�ri(�r��|oloh9��9k�j�lohM|oloh��2v4p9�z��rj�loi e � �[v � ��~|o}�v3j��9�glon6p[����v4}rv4�~v4��h9n6������v��
�g�r�~|o}�v?z��rkmv4j±�2}rloi(�o}rhNv4i e 	mp�v?�o}�hMv4i(hN���v4�S�>�2lo�M�Mv4i��r��Ô�|ov4i��,j�i��~�ShNp9v��2}rloi(j�|ov4i$�hN�rj��[j��[�rh
����k¸�gv4�9km�tj�loh9hNp9v�i�v4�glo}�hM�r�����2lo�N�,v4i e
� �9j�hNp9v4i�v4}rv4�~v4��hMÔ�,j�i(v � ����|o}rv4Ô4�r�:�>z�j�}rlo��v?�o}�hMv4i e 	8p�v��o}rhMv4iÑhM��2v4�S��lokm�rj��g��~|o}rv4�t��
�r�9|olohNÔ|ov4i$�,j�i��~�ShNp9v�z�j�}rlo�~v�v4�N�,v4n6h���9k��gv4�9km�Sj�lohOhNp9v�i!v4�glo}rhN�r�9���2lo�M�Mv4i e

Loop-based elements
� �Sj�|o|oj��gv4k�hNj�n�p������9Â,�2��gv4k¸v4}rv4�~v4��hM�gÔ ° j�j�|oÂ,�2���gv4k�v4}�v4�~v4�9hN�:v4�9hNv4iÑ��[�r�9�o���rhNv?}�j�j�|
hMp���h�}rj�j��2�:}r�r�2v�hMp��r�Ý

GstBuffer *buffer, *outbuffer;

while (1) {
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buffer = gst_pad_pull (sinkpad);
...
// process buffer, create outbuffer
while (!done) {

....
// optionally request another buffer
buffer = gst_pad_pull (sinkpad);
....

}
...
gst_pad_push (srcpad, outbuffer);

}

	mp9v3}rj�j�|oÂM����gv4k¸v4}rv4�~v4��hM�:i!v4«�lov4�gh��?��lo�N�,v4i8�[p�v4�9v4z�v4i(hMp�v4����v4v4k¸j��9v e
�Æp�v4�[hMp�v�i�v4«2lov4�gh��,j�i(�?�2lo�M�Mv4i�n6�����9j�h��r�~��v4k8����}rhN���g��hN�r�g�ov4kmÔ+hMp�v?n6j��9hNi!j�}����r}r}��2v3�2�rz�v4�
hMj�hNp9v��gj�loi!n�v3v4}rv4��v4�9h�j��9hNp9v�}rj�j�|oÂ,�2��gv4k�v4}�v4�~v4�9h�lo�9hN�r}��rh�|ov4i$�,j�i��~�t�?|olo�gp[j��[�rhN�
�gj�loi�n6v3|o�k e � h�hMp���h�hM���~v�hMp�v�n�j���hMi!j�}��r�tp9��9kmv4k¸�2��n6��hMj�hNp9v�}rj�j�|oÂ,�2��gv4k¸v4}rv4�~v4��hMÔv4hMn eaeae
	mp9v3hNp9v�v � v4n6lohM��j��[hMi���n6v3n6������v4h��,��ri$}���n6j��~|o}�v � lo�g�r�9��n�j�hNp9i!v4�k8�S��p9v4�[hNp9v4i!v3��i!v
�~lo}rhN�r|o}rv��r��|oloh0��j�lohN|olohO|o�km�S�,j�iÑhNp9v�}rj�j�|oÂM�2���gv4k�v4}rv4�~v4��h e
° j�j�|��2��gv4k�v4}rv4�~v4��hM�:�i�v©�������9}r��lo�gv4k��Mj�iÑhNp9v��~j�i!v�n�j���|o}rv � v4}rv4��v4�9hN�thMp���h��9v4v4k��
�g|ov4n����on0��~j�lo��hOj��9km�hM�?�2v4�,j�i!v©hMp�v4��n6��[�ghM�i$h�hNj�|oi!j�kmlon�v3j�lohN|oloh e � �[v � ����|o}rv3j��9�glon6p
����v4}rv4�~v4��h9�r�thNp9v��~|ov4��z��rkmv4j�kmv4n6j�kmv4i e hNp9v�v4}rv4��v4�9h9���r}r}�|olo}r}��?�2lo�M�Mv4iMÔ4|ov4i��,j�i$���t�gj��~v
kmv4n�j�km�r����j�����h9��9k¸j�|ohM��j��9�}r}r��i!v4«2lov4�ghM�S��j�i�v��2lo�N�,v4i$�ÑhMj�kmv4n�j�kmv4Ô+�[p�v4�[�Dn6j��~|o}rv4hNv
z���k8v4j±�Mi$��~v3p����t�2v4v4��kmv4n6j�k8v4kmÔ+�?��lo�N�,v4i8�r�t�gv4�9k�j�loh e
	mp9v4i!v©�r�t�9j�|oi�j��2}rv4�¦�r�[|olohNhM���9��n6j�hNp9i!v4��kmv4k�v4}rv4��v4�9hN�:���9hNj��

GstThread
hNj�n6i!v4��hNv3v4z�v4�

�~j�i!v3n�j���|o}rv � |o�r|ov4}��r�9v4�t�[�rhNp��2j�hMp�lo�gv4iÑ��9k���v4i��9v4})�g|o�n6v3hMp�i�v4�km� e
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Chapter 18. Dynamic pipelines
hMp��r�tn�p���|ohNv4iÑ��v?���r}r}��gv4v�p9j��î�2j�l�n����n6i�v4�hNv©�>km�2�9��~��n|o�r|o}rv4���9v e � k8�2�������rn|o�r|ov4}��r�9v
�r�t�>|o��|ov4}r�r�9v�hNp9�h����0lo|okm�hMv4k�j�i(n6i!v4��hNv4k��[p9��}rv��~v4km�r�?�r� Õ j��[�r�9��hMp�i�j�lo�2p[�rh e �Ûv?���r}r}
n�i!v4�hMv©�?|o�i$hN�r��}�|o�r|ov4}r�r��v?�oi��gh9��9k¸�k8k¸��j�i�v3v4}rv4��v4�9hN�t�[p9�r}�v>hNp9v3|o�r|ov4}��r�9v��r�t|o}r��2�r�9� e
¨ �2�9��~�rn0|o�r|ov4}r�r��v4�tn��lo�gv3��}�}��gj�i$hN�:j��9�gn�p�v4k8lo}��r�9���r�g�glov4�:����k����r}r}�i!v4�~��r���>hMj�|o�rn0j��
i�v4�gv4�i!n�p��,j�iÑ�>}rj�����hN�r�~v��r��sDu)hNi�v4��~v4i e
�Ûv3�[�r}r}2�gp�j��Öp�j��îhMj�n6i�v4�hMv�����~|ov4� d z��rkmv4j±|o}r���v4i�lo�g�r�9��km���������rn|o��|ov4}r�r�9v4� e � �
�2j�l�p���z�v3�gv4v4�[�r��hMp�v?|o�k¸�gv4n�hN�rj���Ô��[v�n6������hNhN��n6p��>�g�r�2�9�}�hMj���[v4}rv4�~v4��h9�[p�v4�[�?|o��k¸�r�
n�i!v4�hMv4k e �Ûv��[�r}�}�lo�gv?hNp9���0hNj�n�i!v4��hNv©j�loi y��o� s d |o}����2v4i e
�Ûv � }r}��ghN�i$h��[�rhNp��>�g�r��|o}rv��~��r�[�Mlo�9n6hM�rj��(Ý

#include " gnome.h �
#include " gst/gst.h �
void eof(GstElement *src) {
g_print("have eos, quitting\n");
exit(0);

}

gboolean
idle_func (gpointer data)
{
gst_bin_iterate (GST_BIN (data));
return TRUE;

}

int
main(int argc, char *argv[])
{
GstElement *pipeline, *src, *parse;

gst_init (&argc, &argv);
gnome_init ("MPEG1 Video player","0.0.1", argc, argv);

pipeline = gst_pipeline_new ("pipeline");
g_return_val_if_fail (pipeline != NULL, -1);

src = gst_elementfactory_make ("disksrc", "src");
g_return_val_if_fail (src != NULL, -1);
gtk_object_set (GTK_OBJECT (src), "location", argv[1], NULL);

parse = gst_elementfactory_make ("mpeg1parse", "parse");
g_return_val_if_fail (parse != NULL, -1);

gst_bin_add (GST_BIN (pipeline), GST_ELEMENT (src));
gst_bin_add (GST_BIN (pipeline), GST_ELEMENT (parse));

gtk_signal_connect (GTK_OBJECT (parse), "new_pad",
GTK_SIGNAL_FUNC (new_pad_created), pipeline);

gtk_signal_connect (GTK_OBJECT (src), "eos",
GTK_SIGNAL_FUNC (eof), NULL);

gst_pad_connect (gst_element_get_pad (src, "src"),
gst_element_get_pad (parse, "sink"));

gst_element_set_state (GST_ELEMENT (pipeline), GST_STATE_PLAYING);
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g_idle_add (idle_func, pipeline);

gdk_threads_enter ();
gst_main ();
gdk_threads_leave ();

return 0;
}

�Ûv3n�i!v4�hMv©hN�[j�v4}rv4�~v4��hM�Ýg�?k8���g���gi!n:�,hNp9v�v4}rv4�~v4��h9hNp9�h����r}r}2i�v4�k�hNp9v��o}rv��,i!j��Èkm�r�g�2�O��9k
�����~|ov4� d |o��i��gv4i e �Ûv��}r�gj���kmk¸��� � � u±� � �9k � �9u�hMi!v4�������g��������}2hNj�hMp�v?km�r�g�2�gi!n0�gj�hNp9�h
�[v3�[�r}�}��2v3��j�hM�r�ov4k��[p9v4��hMp�v?�o}�v?p����tv4��k8v4k e 	mp9v4i!v � �S��j�hMp��r�9���g|ov4n��r�})��2j�loh9hNp9�r�t|o�rv4n6v
j���n6j�kmv3v � n6v4|oh2�,j�iÑhNp9v3�g��������} � �9v4��õ�|o�k � hNp9�h���v3n�j����9v4n6hMv4k¸hNj±hMp�v3�~|ov4� d |o�i$�gv4imlo�g�r����Ý

gtk_signal_connect (GTK_OBJECT (parse), "new_pad",
GTK_SIGNAL_FUNC (new_pad_created), pipeline);

�Æp�v4�[����v4}rv4�~v4��hM�i$���ghNi�v4��Èp����S�2v4v4�[kmv4hNv4n�hNv4k��r��hNp9v3�g�2�ghMv4�
�ghNi!v4����Ô��|ov4� d |o�i$�gv
�[�r}r}�n6i!v4��hNv©�?�9v4�î|o�k�hNp9�h9���r}r}�|oi!j�z��rkmv3hNp9v�km��hN�?j��9hNp9v�v4}rv4�~v4��hM�i$���ghNi�v4�� e �
�,lo��n�hN�rj�� � �9v4�[õ|o��kmõn�i!v4�hMv4k � �[�r}�}��2v3n6��}�}rv4k¸�[p9v4��hNp9v�|o�k��r�0n6i!v4��hNv4k0Ý

void
new_pad_created (GstElement *parse, GstPad *pad, GstElement *pipeline)
{
GstElement *parse_audio, *parse_video, *decode, *decode_video, *play, *videoscale, *show;
GstElement *audio_queue, *video_queue;
GstElement *audio_thread, *video_thread;

GtkWidget *appwindow;

g_print ("***** a new pad %s was created\n", gst_pad_get_name (pad));

gst_element_set_state (GST_ELEMENT (pipeline), GST_STATE_PAUSED);

// connect to audio pad
if (strncmp (gst_pad_get_name (pad), "audio_", 6) == 0) {

// construct internal pipeline elements
parse_audio = gst_elementfactory_make ("mp3parse", "parse_audio");
g_return_if_fail (parse_audio != NULL);
decode = gst_elementfactory_make ("mpg123", "decode_audio");
g_return_if_fail (decode != NULL);
play = gst_elementfactory_make ("audiosink", "play_audio");
g_return_if_fail (play != NULL);

// create the thread and pack stuff into it
audio_thread = gst_thread_new ("audio_thread");
g_return_if_fail (audio_thread != NULL);
gst_bin_add (GST_BIN (audio_thread), GST_ELEMENT (parse_audio));
gst_bin_add (GST_BIN (audio_thread), GST_ELEMENT (decode));
gst_bin_add (GST_BIN (audio_thread), GST_ELEMENT (play));

// set up pad connections
gst_element_add_ghost_pad (GST_ELEMENT (audio_thread),

gst_element_get_pad (parse_audio, "sink"));
gst_pad_connect (gst_element_get_pad (parse_audio,"src"),

gst_element_get_pad (decode,"sink"));
gst_pad_connect (gst_element_get_pad (decode,"src"),

gst_element_get_pad (play,"sink"));
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// construct queue and connect everything in the main pipelie
audio_queue = gst_elementfactory_make ("queue", "audio_queue");

gst_bin_add (GST_BIN (pipeline), GST_ELEMENT (audio_queue));
gst_bin_add (GST_BIN (pipeline), GST_ELEMENT (audio_thread));

gst_pad_connect (pad,
gst_element_get_pad (audio_queue, "sink"));

gst_pad_connect (gst_element_get_pad (audio_queue, "src"),
gst_element_get_pad (audio_thread, "sink"));

// set up thread state and kick things off
g_print ("setting to READY state\n");
gst_element_set_state (GST_ELEMENT (audio_thread), GST_STATE_READY);

}
else if (strncmp (gst_pad_get_name (pad), "video_", 6) == 0) {

// construct internal pipeline elements
parse_video = gst_elementfactory_make ("mp1videoparse", "parse_video");
g_return_if_fail (parse_video != NULL);
decode_video = gst_elementfactory_make ("mpeg_play", "decode_video");
g_return_if_fail (decode_video != NULL);

show = gst_elementfactory_make ("videosink", "show");
g_return_if_fail (show != NULL);

appwindow = gnome_app_new ("MPEG1 player", "MPEG1 player");
gnome_app_set_contents (GNOME_APP (appwindow),

gst_util_get_widget_arg (GTK_OBJECT (show), "widget"));
gtk_widget_show_all (appwindow);

// create the thread and pack stuff into it
video_thread = gst_thread_new ("video_thread");
g_return_if_fail (video_thread != NULL);
gst_bin_add (GST_BIN (video_thread), GST_ELEMENT (parse_video));
gst_bin_add (GST_BIN (video_thread), GST_ELEMENT (decode_video));
gst_bin_add (GST_BIN (video_thread), GST_ELEMENT (show));

// set up pad connections
gst_element_add_ghost_pad (GST_ELEMENT (video_thread),

gst_element_get_pad (parse_video, "sink"));
gst_pad_connect (gst_element_get_pad (parse_video, "src"),

gst_element_get_pad (decode_video, "sink"));
gst_pad_connect (gst_element_get_pad (decode_video, "src"),

gst_element_get_pad (show, "sink"));

// construct queue and connect everything in the main pipeline
video_queue = gst_elementfactory_make ("queue", "video_queue");

gst_bin_add (GST_BIN (pipeline), GST_ELEMENT (video_queue));
gst_bin_add (GST_BIN (pipeline), GST_ELEMENT (video_thread));

gst_pad_connect (pad,
gst_element_get_pad (video_queue, "sink"));

gst_pad_connect (gst_element_get_pad (video_queue, "src"),
gst_element_get_pad (video_thread, "sink"));

// set up thread state and kick things off
gtk_object_set (GTK_OBJECT (video_thread), "create_thread", TRUE, NULL);
g_print ("setting to READY state\n");
gst_element_set_state (GST_ELEMENT (video_thread), GST_STATE_READY);
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}
g_print("\n");
gst_element_set_state (GST_ELEMENT (pipeline), GST_STATE_PLAYING);

}

f �[hNp9v3��2j�z�v�v � ����|o}rv4Ô4�[v�n�i!v4�hMv4k���v4�îv4}rv4�~v4��hM�t�2���gv4k¸j��[hNp9v�������v?j��9hMp�v?��v4�[}r�
n�i!v4�hMv4k[|o�k e �Ûv?�kmkmv4k�hMp�v4�ÉhMj��>�9v4�îhNp9i!v4��k�	mp9v4i!v3�i�v©j�hNp9v4iÑ|oj��g�g�r�2�r}r�rhN�rv4�:hMj�n�p�v4n��
hMp�v3hM�2|ov�j��OhNp9v�|o�k8Ô4�Mj�i(v � ��~|o}�v4Ô�2��lo�g�r����hNp9v y½f,y�� hN�2|ov3����k¸hMp�v?|oi!j�|ov4i$hN�rv4�Sj��OhNp9v
|o��k e
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Chapter 19. Typedetection
u)j��~v4hN�r��v4�:hNp9v�n6��|o��2�r}r�rhN�rv4�Sj��O�?|o�k��i!v©�9j�h��g|ov4n��r�on6�rv4k e 	8p�v3km�r�g�2�gi�n6Ô+�,j�i(v � ����|o}rv4Ô
kmj�v4�S�9j�h9�2��j��î�[p9�h�hN�2|ov3j��O�o}rv3�rh��r�ti!v4��km�r��� e$¯ v4�Mj�i�v©�2j�l�n6������hNhN��n6p����v4}rv4��v4�9h�hMj�hNp9v
|o��k�j��9hMp�v?km�r�g�2�gi!n�Ô+�2j�l¸�9v4v4k�hMj�kmv4hNv4i$�~���9v3hNp9v��~v4km�r�>hM�2|ov3�r�[j�i!kmv4iÑhNj���v���2}rv3hMj
n�p�j�j��gv��>n6j��~|o�hM����}�v?v4}�v4�~v4�9h e
	�j��gj�}rz�v�hMp��r�t|oi�j��2}rv4��Ô��?|o}rlo�2�r�[n6����|oi�j�z��rkmv3hMp�v

GStreamer
n�j�i!v3}r�r�2i���i������rhMp��

hM�2|ov4kmv4�o�9��hM�rj���}r�r�2i$�i$���[�rhNp��?hM�2|ov4kmv4�o�9�rhN�rj�� e 	mp9v3hN�2|ov4k8v4�o���rhN�rj����[�r}r}2n6j��9hN�����[hMp�v
�,j�}r}�j��[�r�9���r�9�Mj�i$����hN�rj��SÝ

ï 	mp9v y½fMy½� hM�2|ov3�[v��i�v��j����9��hNj�kmv4�o�9v e
ï � �[j�|ohN�rj�����}��ghNi$�r�����[��hMp[�>}r�r�gh�j��O|oj��g�g�r�2}rv��o}rv�v � hNv4�9�g�rj����0hNp9���:hN�2|ov�lo�glo��}r}����r�
��g�gj�n�����hNv4k¸�[�rhNp e hMp�v?}��r�gh9v4��hMi��rv4�t��i!v©�gv4|o�i$�hMv4k��[��hMp��?�g|o��n6v e v4�2Ô!� e �~| ��e �~|o� e ��|o�4� e

ï � �[j�|ohN�rj�����}�hN�2|ov4�o�9k��,lo�9n6hN�rj�� e

	mp9v3hN��|ov4�o��k��Mlo�9n6hM��j��9�:����z�v��?�~v4��9�r����hNj�hMp�v y�f,y½� hN��|ov4�thNp9�h��i!v3lo�gv4k����
sDu)hNi!v4����v4i e 	mp�v?hN�2|ov4�o�9k��,lo��n�hN�rj��[�r�:�?�,lo�9n6hN�rj��[�[�rhNp�hNp9v��,j�}r}�j��[�r�9��kmv4�o�9�rhN�rj��SÝ

typedef GstCaps *(*GstTypeFindFunc) (GstBuffer *buf, gpointer priv);

	mp9�r�thN��|ov4�o��k��Mlo�9n6hM��j��[�[�r}r}2�r���g|ov4n�h��>s>�gh ¯ lo�N�,v4i��[�rhNp[km��hN�>��9k¸�[��}r}�j�lohM|oloh9�>s>�gh { �|o�
�ghMi!lon6hMloi!v3kmv4�gn�i��r�2�r�9��hMp�v3hM�2|ov egf ��hMp�v?hN�2|ov4�o�9k��,lo��n�hN�rj���kmj�v4�S�9j�hOlo��kmv4i$�ghN����k�hNp9v
�2lo�M�Mv4i�n6j��9hNv4�9hN�gÔ���h9�[�r}�}�i�v4hNloi$� ��§±°8°0e

GStreamer
p9��t�>hN�2|ov4�o�9k�v4}rv4�~v4��h9�r���rhM�tn6j�i�v3v4}�v4�~v4�9hN�thMp���h�n�����2v�lo�gv4k¸hMj�kmv4hNv4i$�~���9v

hMp�v3hM�2|ov�j��O�?�2�rz�v4��|o��k e
	mp9v3�9v � h9v � ����|o}rv3�[�r}r}��gp�j���p9j����>hN�2|ov4�o�9k�v4}rv4�~v4��h9n6�����2v?���9�gv4i$hNv4k¸�r�9hNj��>|o�r|ov4}��r�9v
hMj�kmv4hNv4n�h�hMp�v��~v4km�r�?hM�2|ov3j��O�?�o}rv egf h9���r}r}�j�lohN|olohOhMp�v�n��|o���2�r}��rhM��v4�Sj��9hNp9v�|o��k¸�r��hMj���
ÇSy½° i�v4|oi!v4�gv4�9hN�hM�rj�� e

#include " gst/gst.h �
void type_found (GstElement *typefind, GstCaps* caps);

int
main(int argc, char *argv[])
{
GstElement *bin, *disksrc, *typefind;

gst_init(&argc,&argv);

if (argc != 2) {
g_print("usage: %s " filename � \n", argv[0]);
exit(-1);

}

/* create a new bin to hold the elements */
bin = gst_bin_new("bin");
g_assert(bin != NULL);

/* create a disk reader */
disksrc = gst_elementfactory_make("disksrc", "disk_source");
g_assert(disksrc != NULL);
gtk_object_set(GTK_OBJECT(disksrc),"location", argv[1],NULL);
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/* create the typefind element */
typefind = gst_elementfactory_make("typefind", "typefind");
g_assert(typefind != NULL);

/* add objects to the main pipeline */
gst_bin_add(GST_BIN(bin), disksrc);
gst_bin_add(GST_BIN(bin), typefind);

gtk_signal_connect (GTK_OBJECT (typefind), "have_type",
type_found, NULL);

gst_pad_connect(gst_element_get_pad(disksrc,"src"),
gst_element_get_pad(typefind,"sink"));

/* start playing */
gst_element_set_state(GST_ELEMENT(bin), GST_STATE_PLAYING);

gst_bin_iterate(GST_BIN(bin));

gst_element_set_state(GST_ELEMENT(bin), GST_STATE_NULL);

exit(0);
}

�Ûv3n�i!v4�hMv©�>z�v4i����g�r�~|o}rv�|o�r|ov4}��r�9v��[�rhNp�j��9}����>k8���g���gi!n:����k�hNp9v�hN�2|ov4�o�9k�v4}rv4�~v4��h9�r�[��h e
	mp9v©�g�r���2|o��k�j���hMp�v©hN��|ov4�o��k¸v4}rv4�~v4��h�p����Ñ��v4v4��n6j��9�9v4n6hNv4k�hMj±hNp9v©�gi!nt|o��k�j���hNp9v3km�r�g�2�gi!n e
�Ûv3��hNhN��n6p9v4k¸�?�g�r�2�9�} � p9�z�v4õhN��|ov � hNj�hNp9v�hN�2|ov4�o�9k�v4}rv4�~v4��h9�[p��rn�p����r}r}��2v�n��}r}rv4k¸�[p�v4�
hMp�v3hM�2|ov�j��OhNp9v��~v4km�r�?�ghNi�v4��È��S�2v4v4�[kmv4hMv4n6hMv4k e
hMp�v3hM�2|ov4�o��k��Mlo�9n6hM�rj������r}r}�}rj�j�|�j�z�v4i���}�}�hMp�v?i!v4�2�r�ghNv4i�v4k�hN�2|ov4�:��9k¸�[��}r}�v � v4n6lohMv3v4�n6p[j��
hMp�v3hM�2|ov4�o��k��Mlo�9n6hM�rj���� e � �S�gj�j�����t�>�Mlo�9n6hM�rj���i!v4hNloi$�9�S�?sD�gh { �|o�t|oj��r�9hNv4iMÔhNp9v
hM�2|ov4õ�,j�lo��k��Mlo�9n6hM��j��[�[�r}r}2�2v3n6��}r}�v4kÝ

void
type_found (GstElement *typefind, GstCaps* caps)
{
xmlDocPtr doc;
xmlNodePtr parent;

doc = xmlNewDoc ("1.0");
doc- � root = xmlNewDocNode (doc, NULL, "Capabilities", NULL);

parent = xmlNewChild (doc- � root, NULL, "Caps1", NULL);
gst_caps_save_thyself (caps, parent);

xmlDocDump (stdout, doc);
}

f �[hNp9v3hN�2|ov4õ��Mj�lo�9k��,lo��n�hN�rj��[�[v�n6����|oi$�r��h9j�i(���9�g|ov4n6h9hNp9v�hM�2|ov�hNp9�h9p9��S�2v4v4�[kmv4hMv4n6hNv4k
lo�g�r�9��hNp9v�sD�gh { �|o� � �of � e»f �[hNp9�r�:v � ��~|o}�v4Ô��vÑ�"lo�ghO|oi$���9h9j�loh�hMp�v ÇSy½° i�v4|oi!v4�gv4�9hN��hN�rj��
j��9hNp9v�n6��|o�S�ghNi�lon6hNloi�v�hNj��ghNkmj�loh e
� �~j�i!v3lo�gv4�,lo}r}�j�|ohN�rj����[j�lo}�k��2v�hMj�lo�gv�hNp9v�i�v4�2�r�ghNi$��hNj�}rj�j���lo|���[v4}rv4��v4�9h9hNp9�h9n6��
p9��9km}rv3hNp9�r�:|o�i$hN�rn�lo}���i8n��|o�S�ghNi�lon6hMloi!v4Ô+j�i(�[v�n6������}r�gj�lo�gv�hNp9v���lohNj�|o}rlo�2�2v4i(hNj�n6j��9��v4n�h
hMp��r�tn��|o�S�ghNi�lon6hMloi!v�hMj�Ô+�Mj�i(v � ��~|o}rv4Ô+�?z���k8v4j��g���9� e
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Chapter 20. Utility functions
�[p9��}rv���j�l¸n6����lo�gv3hMp�v?i!v4�2lo}r�iÑ�2hM�2õj��U�"v4n�hNõ��v4hNz��,�9�Mlo�9n6hM��j���hMj�«2lov4i$��hMp�v�z��}rlov3j��O��
j��U�"v4n�h�|oi�j�|ov4i�hM�6Ô

GStreamer
|oi!j�z���k8v4�S�gj���v>v4��g���[i$�|o|ov4i$�S�Mj�i(hNp9�r�tn6j��~�~j��

j�|ov4i$�hM��j�� e
f ���ghMv4�k¸j��O�[i$��hM�r����hNp9v��Mj�}r}rj��[�r����s>hM�2ñ�n�j�kmv3hNj�«2lov4i$��hNp9v�sD	mð3õu)	 ªSf,� sÜz��}rlov3j��9��
j��U�"v4n�h$Ý

GtkArg arg;
guchar *value;

arg.name = argname;
gtk_object_getv (GTK_OBJECT (object), 1, &arg);
value = GTK_VALUE_STRING (arg);

² j�l¸n6������}r�gj�lo�gv�Ý

value = gst_util_get_string_arg (object, argname);

	mp9v4�gv3n6j��9z�v4�9�rv4��n�v��,lo��n�hN�rj����0v � �r�gh9�Mj�iÑhNp9v��,j�}r}�j��[�r�9��hM�2|ov4�Ý

ï �2�r��h»ÝK�[�rhNp[�2�ghMõlohM��}rõ��2v4hNõ����9hNõ��i��±�M�,Ø
ï �2�2j�j�}rv4��SÝg�[�rhNp����ghNõlohM�r}�õ��2v4hNõ��2j�j�}rõ��i!�±�,�MØ
ï �2}rj����ÑÝK�[�rhNp[�2�ghMõlohN�r}rõ��v4hNõ}rj��9�2õ��i!���,�,Ø
ï � Õ j��h»Ýg�[�rhNp��2�ghMõlohM��}rõ��2v4hNõ Õ j��hNõ��i��±�M�,Ø
ï �2kmj�lo�2}rv�ÝK���rhMp����ghNõlohM�r}�õ��2v4hNõ�kmj�lo�2}rv4õ��i!�±�,�MØ
ï �2lon6p9�i>�=ÝK�[��hMp[�2�ghNõ�lohN�r}rõ�2v4hMõ�ghNi$�r����õ�i����,�MØ
ï �2|oj��r��hMv4iUÝK�[��hMp��2�ghNõ�lohN�r}rõ�2v4hMõ|oj��r�9hNv4i$õ�i��±�M�,Ø
ï s>hM�2����k8�2v4h?�UÝK�[�rhNp��2�ghMõlohM��}rõ��2v4hNõ����rkm��v4hNõ��i!�³�,�MØ

	mp9v4i!v©�r�t��}��gj���9j�hNp9v4iÑlohM�r}��rhM���,lo��n�hN�rj��[hNp9�h9n6�����2v?lo�gv4k¸hNj�kmlo��|��D�2}rj�n6��j��O��v4�~j�i��
j��[hNp9v�n�j����gj�}rv e 	8p��r�:�,lo�9n6hN�rj��[�r�tz�v4i$��lo�gv4�,lo}r})�Mj�i(|o}rlo�2�r�[kmv4z�v4}rj�|ov4i$� e 	mp9v��Mlo�9n6hM�rj������r}r}
kmlo�~|��g�röv����2hNv4�tj��9hNp9v��~v4��j�i$��|oj����9hNv4k�hNj������~v4� e

void gst_util_dump_mem(guchar *mem, guint size);
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Chapter 21. XML in GStreamer

GStreamer
lo�gv4� ÇSy½° hMj��ghNj�i�v���9k¸}rj��k¸�rhM�:|o�r|ov4}r���9v�kmv4�o�9�rhN�rj��9� egÇSy½° �r�t��}��gj�lo�gv4k

�r�9hNv4i$����}�}r��hNj��~��9��2v3hMp�v?|o}�lo������i�v4�2�r�ghNi$� e 	mp9v�|o}rlo�2�r��i!v4�����ghMi������:�?�o}rv�hNp9�h9n6j��9hN���r���
hMp�v3kmv4�o�9�rhN�rj���j��O�}r}�hNp9v3|o}rlo�2�r���

GStreamer
�2��j��[�0��2j�loh9hNj�p9�z�v3«2lo�rn6���n�n6v4�g�ShNj�hNp9v

�g|ov4n����on��Sj��OhNp9v�|o}rlo�2�r��� e
�Ûv3�[�r}r}2�gp�j��î��j�l¸p�j��Ö�2j�l¸n6�����g��z�v3�D|o�r|ov4}��r�9v3hNj ÇSy½° ����k�p�j��î��j�l¸n6����i�v4}rj��k�hNp9�h
ÇSy½° �o}rv����2��r���Mj�i(}r�hMv4i�lo�gv e

Turning GstElements into XML
�Ûv3n�i!v4�hMv©�>�g�r�~|o}�v?|o��|ov4}r�r�9v���9k¸�g�z�v3�rh�hMj�km�r�g���[�rhNp��2�ghMõ � ��}rõ���i$�rhNv3�,� e 	mp�v?�Mj�}r}rj��[���9�
n�j�kmv3n6j��9�ghNi�lon6hN�0�����| � |o}r��2v4iÑ|o�r|ov4}��r�9v��[�rhNp[hN�[j�hMp�i�v4�km�(����k¸�o�9�}r����i$�rhNv4�t�rh9hNj�k8���g� e
lo�gv3hMp��r�:|oi�j��2i$��È���rhMp�j��9v?��i!�2lo�~v4�9h$Ý»hMp�v3�~| � �o}rv�j��[km�r�g� e

#include " stdlib.h �
#include " gst/gst.h �
gboolean playing;

int
main (int argc, char *argv[])
{
GstElement *disksrc, *audiosink, *queue, *queue2, *parse, *decode;
GstElement *bin;
GstElement *thread, *thread2;

gst_init (&argc,&argv);

if (argc != 2) {
g_print ("usage: %s " filename � \n", argv[0]);
exit (-1);

}

/* create a new thread to hold the elements */
thread = gst_elementfactory_make ("thread", "thread");
g_assert (thread != NULL);
thread2 = gst_elementfactory_make ("thread", "thread2");
g_assert (thread2 != NULL);

/* create a new bin to hold the elements */
bin = gst_bin_new ("bin");
g_assert (bin != NULL);

/* create a disk reader */
disksrc = gst_elementfactory_make ("disksrc", "disk_source");
g_assert (disksrc != NULL);
gtk_object_set (GTK_OBJECT (disksrc), "location", argv[1], NULL);

queue = gst_elementfactory_make ("queue", "queue");
queue2 = gst_elementfactory_make ("queue", "queue2");

/* and an audio sink */
audiosink = gst_elementfactory_make ("audiosink", "play_audio");
g_assert (audiosink != NULL);

parse = gst_elementfactory_make ("mp3parse", "parse");
decode = gst_elementfactory_make ("mpg123", "decode");

ü ¼
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/* add objects to the main bin */
gst_bin_add (GST_BIN (bin), disksrc);
gst_bin_add (GST_BIN (bin), queue);

gst_bin_add (GST_BIN (thread), parse);
gst_bin_add (GST_BIN (thread), decode);
gst_bin_add (GST_BIN (thread), queue2);

gst_bin_add (GST_BIN (thread2), audiosink);

gst_pad_connect (gst_element_get_pad (disksrc,"src"),
gst_element_get_pad (queue,"sink"));

gst_pad_connect (gst_element_get_pad (queue,"src"),
gst_element_get_pad (parse,"sink"));

gst_pad_connect (gst_element_get_pad (parse,"src"),
gst_element_get_pad (decode,"sink"));

gst_pad_connect (gst_element_get_pad (decode,"src"),
gst_element_get_pad (queue2,"sink"));

gst_pad_connect (gst_element_get_pad (queue2,"src"),
gst_element_get_pad (audiosink,"sink"));

gst_bin_add (GST_BIN (bin), thread);
gst_bin_add (GST_BIN (bin), thread2);

// write the bin to disk
xmlSaveFile ("xmlTest.gst", gst_xml_write (GST_ELEMENT (bin)));

exit (0);
}

	mp9v3�~j��gh9�r�~|oj�i�hM��9h�}r�r�9v��r�Ý

xmlSaveFile ("xmlTest.gst", gst_xml_write (GST_ELEMENT (bin)));

�2�ghMõ � ��}rõ���i$�rhNv3�,���[�r}r}2hNloi$�[hNp9v3�2�rz�v4��v4}rv4�~v4��h����9hNj���9k � ��} ¨ j�n � hMiShNp9�h9n6����2v3�g��z�v4k
�[�rhNp[hNp9v � ��}ru)�z�v û �r}rv3�M�9�Mlo�9n6hM�rj����Mj�lo�9k¸�r��hNp9v��2�9j���v4Â � ��}�|o��n6�2���2v e 	mp9v3i!v4�glo}rh9���:��
ÇSy½° �o}rv��9��~v4k � ��}r	�v4�gh e �2�gh e
	mp9v3n6j��~|o}rv4hNv�v4}rv4�~v4��h9p9��v4i$�i�n6p9���[�r}�}���v��g�z�v4k¸�}rj��9���[�rhNp�hNp9v3�r��hMv4i(v4}�v4�~v4�9h�|o��k
n�j����9v4n6hM��j��9�:����k�hNp9v�v4}rv4��v4�9h�|o��i�����v4hMv4i�� e$û lohNloi!v

GStreamer
z�v4i��g�rj��9�:�[�r}�}���}r�gj��}r}rj��

�2j�l�hNj��ghMj�i!v3hNp9v��g�r�2�9�}r�:�r�[hNp9v ÇSy½° �o}rv e

Loading a GstElement from an XML file
¯ v4�,j�i!v©��� ÇSy½° �o}rv�n�����2v�}rj��k8v4kmÔ4�2j�l��~lo�gh9n6i!v4��hNv©�?sD�gh ÇSy½° j��U�"v4n6h e � �g�z�v4k ÇSy½°
�o}rv3n6���[hNp9v4����v�}rj��kmv4k¸�[�rhNp[hMp�v����ghNõ � �~}�õ�|o�i$�gv4õ�o}rv©� � �~}�Ô��o}rv4������v4Ô+i�j�j�hNv4}rv4�~v4��hM�
�~v4hNp9j�k e 	8p�v3i�j�j�h�v4}rv4�~v4��h9n6����j�|ohM��j��9�}r}r��}�v4�,h ��§±°8°0e 	mp9v��Mj�}r}rj��[�r����n6j�kmv?v � ����|o}rv
}rj��k8�ShNp9v�|oi!v4z���j�lo�g}r��n6i!v4��hNv4k ÇSy½° �o}rv�����k¸i�lo���0�rh e

#include " stdlib.h �
#include " gst/gst.h �
int
main(int argc, char *argv[])

ü Ï
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{
GstXML *xml;
GstElement *bin;
gboolean ret;

gst_init (&argc, &argv);

xml = gst_xml_new ();

ret = gst_xml_parse_file(xml, "xmlTest.gst", NULL);
g_assert (ret == TRUE);

bin = gst_xml_get_element (xml, "bin");
g_assert (bin != NULL);

gst_element_set_state (bin, GST_STATE_PLAYING);

while (gst_bin_iterate(GST_BIN(bin)));

gst_element_set_state (bin, GST_STATE_NULL);

exit (0);
}

�2�ghMõ � ��}rõ��2v4hNõ�v4}�v4�~v4�9h�� � �~}rÔ��Þ�9��~v��Þ��n�����2v�lo�gv4k¸hMj��2v4h��>�g|ov4n��r�on:v4}rv4��v4�9h9�Mi�j��ÈhMp�v
ÇSy½° �o}rv e
�2�ghMõ � ��}rõ��2v4hNõ�hNj�|ov4}rv4��v4�9hN�S� � ��}r�On6�����2v3lo�gv4k�hNj���v4h��>}��r�gh9j��O�}r}�hNj�|o}rv4z�v4}�v4}rv4�~v4��hM�t�r�
hMp�v ÇSy½° �o}rv e
f �[�kmkm�rhM��j���hNj�}�j���km�r�����?�o}rv4Ô��2j�l¸n6������}r�gj�}rj��k��>�Mi�j��¦� � ��} ¨ j�n � hMiÑ����k���[�r�
�~v4��j�i$����lo�N�,v4i8lo�g�r�����2�ghMõ � ��}rõ|o��i��gv4õ�kmj�nt����k¸���ghNõ � �~}�õ�|o�i$�gv4õ�~v4��j�i$��i�v4�g|ov4n6hN�rz���}r� e
�2j�hMp[j��9hMp�v4�gv3�~v4hNp9j�km�0i!v4hNloi$���?�2�2j�j�}rv4�������9km�rn6��hN�r�9���glon6n�v4�g�tj�i(�M���r}�loi�v©j��9hMp�v
i�v4«2lov4�ghNv4k���n6hN�rj�� e

Adding custom XML tags into the core XML data
f h��r�t|oj��g�g�r�2}rv?hMj��k8k¸n6lo�ghMj�� ÇSy½° hN����ShNj�hMp�v�n�j�i!v ÇSy½° n�i!v4��hNv4k��[�rhNp[�2�ghNõ � �~}rõ�[i$��hMv e
	mp9�r�t�,v4�hNloi�v©n6����2v�lo�gv4k��2��������|o|o}r��n��hM��j���hNj��kmk¸�~j�i!v3�r�9�Mj�i$�~�hN�rj���hMj�hNp9v��g�z�v
|o}rlo�2�r�9� e hNp9v�v4km�rhMj�i��[�r}r}2�Mj�iÑv � ��~|o}�v3�r�9�gv4i�hOhMp�v3|oj��g�rhN�rj��¸j��9hNp9v�v4}rv4�~v4��hM�tj���hNp9v��gn6i�v4v4�
lo�g�r�9��hNp9v�n�lo�ghNj�� ÇSy½° hN���2� e
f h��r�t�ghMi!j��9�2}r���glo�2��v4�ghNv4k�hMj��g�z�v3��9k¸}rj��k�hNp9v�n6lo�ghMj�� ÇSy½° hN����Slo�g���9���?�9��~v4�g|o�n6v e
	mp9�r�t�[�r}�}��gj�}rz�v�hNp9v�|oi!j���}�v4�Éj��9p���z��r�9���2j�loi ÇSy½° hM��2�t�r�9hNv4i$�Mv4i�v©���rhMp�hNp9v�n6j�i�v ÇSy�°
hM��2� e
	�j��r���gv4i$h9�?p9j�j����r�9hNj�hMp�v?v4}�v4�~v4�9h��g��z��r����|oi!j�n�v4kmloi!v�2j�l�n����n6j��9��v4n�h��D�g�r�2�9�}�hNj�hNp9v
sD�gh � }rv4�~v4��h9lo�g�r����hNp9v��,j�}r}�j��[�r�9��|o�rv4n6v3j��On�j�kmv�Ý

xmlNsPtr ns;

...
ns = xmlNewNs (NULL, "http://gstreamer.net/gst-test/1.0/", "test");

...
thread = gst_elementfactory_make("thread", "thread");
gtk_signal_connect (GTK_OBJECT (thread), "object_saved", object_saved, g_strdup ("de-

coder thread"));
...

ü�ü
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�Æp�v4�[hMp�v�hMp�i�v4�k��r�t�g��z�v4kmÔ+hMp�v?j��U�"v4n6hNõ��g�z�v3��v4hMp�j�k����r}r}��2v�n��}rv4k e � loi(v � ��~|o}�v3�[�r}r}
�r�9�gv4i�h9�?n�j����~v4��hOhM���Ý

static void
object_saved (GstObject *object, xmlNodePtr parent, gpointer data)
{
xmlNodePtr child;

child = xmlNewChild(parent, ns, "comment", NULL);
xmlNewChild(child, ns, "text", (gchar *)data);

}

� kmk8���9��hMp�v�n�lo�ghNj��ÉhN����n�j�kmv3hNj�hNp9v3��2j�z�v�v � ����|o}rv3�2j�l����r}r}��2v4h9�� ÇSy½° �o}rv��[�rhNp�hNp9v
n�lo�ghNj��ÉhN���2�t�r�[��h eg� v4i!v � �S���v � n6v4i$|oh$Ý

...
" gst:element �

" gst:name � thread " /gst:name �
" gst:type � thread " /gst:type �
" gst:version � 0.1.0 " /gst:version �

...
" /gst:children �
" test:comment �

" test:text � decoder thread " /test:text �
" /test:comment �

" /gst:element �
...

	�j�i!v4hMi��rv4z�vhMp�v?n6lo�ghNj�� ÇSy½° ���2��r�9Ô+�2j�l¸�9v4v4k�hMj��hMhN��n6p��?�g�r�2�9�}2hMj�hNp9v�sD�gh ÇSy½° j��U�"v4n�h
lo�gv4k�hMj�}rj��k¸hMp�v ÇSy½° km��hN� e$² j�l¸n����hNp9v4��|o��i��gv©�2j�loiÑn6lo�ghMj�� ÇSy�° �Mi�j��¦hMp�v ÇSy½° hMi!v4v
�[p9v4��v4z�v4i�����j��4�Ev4n�h��r�t}rj���kmv4k e
�Ûv3n���[v � hMv4��k�j�loiÑ|oi�v4z��rj�lo�Sv � ��~|o}�v3�[�rhNp�hMp�v?�Mj�}r}rj��[���9��|o��v4n�v3j��On6j�kmv e

xml = gst_xml_new ();

gtk_signal_connect (GTK_OBJECT (xml), "object_loaded", xml_loaded, xml);

ret = gst_xml_parse_file(xml, "xmlTest.gst", NULL);
g_assert (ret == TRUE);

�Æp�v4�9v4z�v4iÑ�?�9v4�îj��U�"v4n6h9p9��S�2v4v4�[}rj��kmv4k8Ô4hNp9v � �~}rõ}rj��k8v4k¸�Mlo�9n6hM�rj����[�r}r}��2v�n��}r}rv4k e hNp9�r�
�,lo��n�hN�rj��[}rj�j��2�:}r�r�2v�Ý

static void
xml_loaded (GstXML *xml, GstObject *object, xmlNodePtr self, gpointer data)
{
xmlNodePtr children = self- � xmlChildrenNode;
while (children) {

if (!strcmp (children- � name, "comment")) {
xmlNodePtr nodes = children- � xmlChildrenNode;
while (nodes) {
if (!strcmp (nodes- � name, "text")) {

gchar *name = g_strdup (xmlNodeGetContent (nodes));
g_print ("object %s loaded with comment ’%s’\n",

gst_object_get_name (object), name);
}

ü �
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nodes = nodes- � next;
}

}
children = children- � next;

}
}

� �S�2j�l�n6��[�gv4v4Ô+��j�l � }r}2�2v4h9�?p9��9km}rv3hNj�hNp9v�s>�gh ÇSy½° j��U�"v4n6hMÔhMp�v��9v4�[}r��}rj��k8v4k
sD�gh � �U�"v4n�h�����k¸hMp�v � �~} � j�k8v � hNi(hNp9�h9�[��tlo�gv4k¸hMj�n6i�v4�hMvhMp��r�0j��U�"v4n6h eKf �[hMp�v����2j�z�v
v � ��~|o}rv3��v3}rj�j����Mj�i(j�loiÑ�g|ov4n6�r�}�hM����r�9�g�rkmv�hNp9v ÇSy½° hMi!v4v©hNp9�h9�[��tlo�gv4k�hNj�}rj��k�hNp9v
j��U�"v4n�h�����k¸�[v�|oi$�r��h9j�loi(n6j��~��v4�9h9hNj�hMp�v�n�j����gj�}rv e

ü��



Chapter 22. Debugging
sDu)hNi!v4����v4i�p����S��[v � hNv4�9�g��z�v��gv4h�j��Okmv4��lo�2�2�r����hNj�j�}r�:�,j�i(|o}rlo�2�r��k8v4z�v4}rj�|ov4i�� e

Command line options
� |o|o}r�rn6��hN�rj����Slo�g�r�9��hMp�v�sDu)hNi�v4��~v4im}r����i���i��rv4�S�n�n6v4|oh2hMp�v?�Mj�}r}rj��[���9���gv4h9j��9n6j��~������k�}��r�9v
��i!�2i�lo��v4�9hN�ShMj�v4�����2}rv3hNp9v�kmv4�2lo���2�r�����g�2�ghNv4� e

ï --gst-debug-mask=mask
u)v4hN�ShNp9v��~��g���Mj�i(hNp9v�kmv4��lo�2�2�r����j�lohN|oloh e

ï --gst-info-mask=mask
u)v4hN�thMp�v3�~��g���Mj�i(hNp9v��r�9�Mj�j�lohM|oloh e

ï --gst-plugin-spew
� �����2}rv3|oi��r�9hNj�lohOj��Ov4i�i�j�i��(�[p��r}rv?}rj���km�r����s>u)	�|o}rlo�2�r�9� e

ï --gst-plugin-path=PATH
� kmk¸�?k8��i�v4n6hMj�i���hMj�hNp9v�|o}rlo�2�r�[�gv4�i�n6p�|o�hNp e

ï --help
� i��r�9h�hMp�v?�?�gp9j�i�hOkmv4�gn���|ohM�rj���j��OhMp�v�j�|ohM�rj����0��9k¸��[j�z�v4i$z��rv4�Ój��OhNp9v�n6loi$i!v4�9h

kmv4�2lo�2�����9�C���r�9�Mj��~��g���:�gv4h e

	mp9v3�,j�}�}r�[�r����hN���2}rv3�2�rz�v4�t���[j�z�v4i$z��rv4�Ój��9hMp�v?�����g��z���}rlov4�S��9k�hNp9v4�ri(��v4�����r�9� e
�,v4�����2}rv4km���~v4��9�thMp���h�hNp9v�n�j�i�i�v4�g|oj���km�r�9� Õ ����p9��t�2v4v4���gv4h e

Mask (to be OR’ed) info/debug FLAGS
--------------------------------------------------------
0x00000001 (enabled)/ GST_INIT
0x00000002 / COTHREADS
0x00000004 / COTHREAD_SWITCH
0x00000008 / AUTOPLUG
0x00000010 / AUTOPLUG_ATTEMPT
0x00000020 / PARENTAGE
0x00000040 / STATES
0x00000080 / PLANING
0x00000100 / SCHEDULING
0x00000200 / OPERATION
0x00000400 / BUFFER
0x00000800 / CAPS
0x00001000 / CLOCK
0x00002000 / ELEMENT_PADS
0x00004000 / ELEMENTFACTORY
0x00008000 / PADS
0x00010000 / PIPELINE
0x00020000 / PLUGIN_LOADING
0x00040000 / PLUGIN_ERRORS
0x00080000 / PROPERTIES
0x00100000 / THREAD
0x00200000 / TYPES
0x00400000 / XML

Adding a custom debug handler

ü �



Chapter 23. Programs

gstreamer -config
·2���M]�\��Ê~\�]ÞË,�6�2�mÌ8· �r�t�>�gn6i$�r|oh�hMj��2v4h9���9�,j�i��~�hM��j��[���2j�loh�hMp�v?���9�ghN��}r}�v4k�z�v4i$�g�rj���j��
GStreamer

e 	mp9�r�t|oi!j���i����+�Þ����j��[�,�8�[p9�h9n6j��~|o�r}�v4i(�g�[�rhNn�p�v4�0�i!v©�9v4v4kmv4k¸hMj�n6j��~|o�r}�v
|oi�j��2i������ShMp���h�lo�gv

GStreamer
e

·2���M]�\��Ê~\�]ÞË,�6�2�mÌ8· ��n6n�v4|ohN�ShNp9v3�,j�}�}rj��[�r���[j�|ohM��j��9�Ý

ï --version
� i��r�9h�hMp�v?n6loi$i!v4�9hN}r���r���ghM�}r}rv4k�z�v4i��g�rj��[j��

GStreamer
j��[hMp�v��ghM��9km�i�k

j�lohN|oloh e
ï --libs

� i��r�9h�hMp�v?}��r�9�2v4i Õ ��2�:hNp9�h9�i!v©�9v4n6v4�g�g��i���hNj�}r�r�����
GStreamer

|oi�j��2i���� e
ï --cflags

� i��r�9h�hMp�v?n6j��~|o��}rv4i Õ ����thNp9�h9�i�v�9v4n6v4�g�g��i���hNj�n�j���|o�r}rv��
GStreamer|oi!j��2i$�� e

ï --prefix=PREFIX
f �O�g|ov4n6�r�ov4kmÔlo�gv

PREFIX
�r���ghMv4�k�j��OhMp�v3�r�9�ghN�}r}r�hM�rj���|oi!v4� � hNp9�h

GStreamer
�����S�2lo�r}rh9�[�rhNp[�[p9v4��n6j��~|olohN�r����hNp9v�j�lohN|olohO�,j�i�hMp�v

--cflags
����k

--libs
j�|ohN�rj���� e 	mp9�r�tj�|ohN�rj����r�t�}r�gj�lo�gv4k��Mj�iÑhNp9v�v � v4n:|oi�v4� � �r�

--exec-prefix
�[���

��j�h9�g|ov4n6�r�ov4k e 	mp��r�tj�|ohM�rj�����lo�ghO�2v3�g|ov4n����ov4k��2v4�Mj�i�v3��9�
--libs

j�i
--cflagsj�|ohN�rj��9� e

ï --exec-prefix=PREFIX
f �O�g|ov4n6�r�ov4kmÔ+lo�gv

PREFIX
���9�ghNv4��k�j��OhNp9v��r�9�ghN�}r}r�hM�rj���v � v4n

|oi!v4� � hNp9�h
GStreamer

�[���t�2lo�r}rh��[�rhNp��[p9v4��n�j���|olohM�r����hNp9v�j�lohN|oloh9�,j�iÑhMp�v
--cflags

��9k
--libs

j�|ohN�rj��9� e 	mp9�r�tj�|ohN�rj����~lo�gh���v��g|ov4n6�r�ov4k¸�2v4�,j�i!v3�����
--libsj�i

--cflags
j�|ohM�rj���� e

� �g�r�~|o}�v
Makefile

���r}r}�n6j��9hN���r���gj��~v4hNp9�r���[}r�r�2v�Ý

CC = gcc

helloworld2: helloworld2.c
$(CC) -Wall ‘gstreamer-config --cflags --libs‘ helloworld2.c -o helloworld2

clean:
rm -f *.o helloworld2

gstreamer -register
·2���M]�\��Ê~\�]ÞË,]!\·�^M���M\�] �r�tlo�gv4k�hNj�i�v4�2lo�r}rk¸hNp9v3km�hM��2���gv©j��9|o}rlo�2�r�9� eKf h��r�0lo�gv4k¸��,hNv4iÑ�?�9v4�
|o}rlo�2�r�[p����t�2v4v4���kmk8v4k¸hNj�hMp�v?�g�2�ghNv4� e 	mp9v�|o}rlo�2�r�[km�hM��2���gv©n6����2v��,j�lo�9k��r�
/etc/gstreamer/reg.xml

e

gstreamer -launc h
	mp9�r�t�r�t�?hMj�j�}2hNp9�h9�[�r}�}�n�j����ghMi!lon�h9|o�r|ov4}r�r��v4�:�2��gv4k¸j��[�>n6j��~������kmÂ,}r�r��v��g����hM� �oe

ü 
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� �g�r�~|o}�v?n6j��~������km}r�r�9v?}rj�j��2�:}r�r�2v�Ý

gstreamer-launch disksrc location=hello.mp3 ! mp3parse ! mpg123 ! au-
diosink

� �~j�i!v3n�j���|o}rv � |o�r|ov4}��r�9v�}rj�j��2�:}r�r�2v�Ý

gstreamer-launch disksrc redpill.vob audio_00! (ac3parse ! ac3dec ! au-
diosink) \
video_00! (mpeg2dec ! videosink)

� j�hNv3hMp���h�hMp�v?|o�i$�gv4i��r�g� � h9n6��|o��2}rv3j��9��j�i�v�n6j��~|o}rv � |o�r|ov4}r�r��v4�:�2v4hNÔ+�r�9n6}rlokm�r�9��hMp�v Ð � ¯
|o}r���v4i����2j�z�v e 	mp9v��~�r��j�iShM��v4���2�t�[�r}r}��2v3����kmv�|oj��gh ¬9e dOe ¬9e
² j�l¸n6������}r�gj�lo�gv�hNp9v3hNp9v�|o��i��gv4iÑ�r����j�l�j��[�[n6j�kmv e

GStreamer
|oi�j�z��rkmv4�S�>�Mlo�9n6hM��j��

�2�ghMõ|o��i��gv4õ�}���lo��n�p��,��hMp���h���j�l¸n6����lo�gv3hMj�n�j����ghMi!loh9�>|o�r|ov4}r�r��v e 	8p�v�n�j�kmv3j��
�2�ghMi!v4����v4i�ÂM}r�lo�9n6p��n�hNlo�}r}r��}rj�j��2�0}��r�2v�Ý

#include " gst/gst.h �
#include " string.h �
#include " stdlib.h �
int
main(int argc, char *argv[])
{
GstElement *pipeline;
char **argvn;
gchar *cmdline;
int i;

gst_init(&argc,&argv);

pipeline = gst_pipeline_new("launch");

// make a null-terminated version of argv
argvn = g_new0(char *,argc);
memcpy(argvn,argv+1,sizeof(char*)*(argc-1));
// join the argvs together
cmdline = g_strjoinv(" ",argvn);
// free the null-terminated argv
g_free(argvn);

gst_parse_launch(cmdline,pipeline);

fprintf(stderr,"RUNNING pipeline\n");
gst_element_set_state(pipeline,GST_STATE_PLAYING);

while (1)
gst_bin_iterate (GST_BIN (pipeline));

return 0;
}
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gstreamer -inspect
	mp9�r�t�r�t�?hMj�j�}2hNj�«2lov4i����?|o}rlo�2�r��j�i(���v4}rv4��v4�9h����2j�loh9��hM�t|oi!j�|ov4i$hN�rv4� e
	�j�«2lov4i$��hMp�v��r�9�Mj�i$�~�hN�rj��[���j�loh�hMp�v�v4}rv4�~v4��h9�~|o� dx�� Ô4�2j�l���j�lo}rk��g|ov4n6�r�M�ÑÝ

gstreamer-inspect mpg123

¯ v4}rj��Ó�r�:hMp�v�j�lohM|oloh�j��9�D«2lov4i����Mj�iÑhNp9v���lokm�rj��g���9��v4}�v4�~v4�9h$Ý

Factory Details:
Long name: Audio Sink (OSS)
Class: Sink/Audio
Description: Output to a sound card via OSS
Version: 0.1.0
Author(s): Erik Walthinsen " omega@cse.ogi.edu �
Copyright: (C) 1999

Pad Templates:
SINK template: ’sink’

Exists: Always
Capabilities:

’audiosink_sink’:
MIME type: ’audio/raw’:
format: Integer: 16
depth: List:

Integer: 8
Integer: 16

rate: Integer range: 8000 - 48000
channels: Integer range: 1 - 2

Element Flags:
GST_ELEMENT_THREADSUGGESTED
no flags set

Element Implementation:
No loopfunc(), must be chain-based or not configured yet
Has change_state() function

Pads:
SINK: ’sink’

Implementation:
Has chainfunc(): 0x4001cde8
Has default eosfunc() gst_pad_eos_func()

Pad Template: ’sink’
Capabilities:

’audiosink_sink’:
MIME type: ’audio/raw’:
format: Integer: 16
depth: List:

Integer: 8
Integer: 16

rate: Integer range: 8000 - 48000
channels: Integer range: 1 - 2

Element Arguments:
GstAudioSink::mute: Boolean
GstAudioSink::format: Enum (default 16)

(8): 8 Bits
(16): 16 Bits

GstAudioSink::channels: Enum (default 2)
(1): Mono
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(2): Stereo
GstAudioSink::frequency: Integer

	�j�«2lov4i$��hMp�v��r�9�Mj�i$�~�hN�rj��[���j�loh��>|o}�lo�����9Ô��2j�l¸�[j�lo}rk�kmj8Ý

gstreamer-inspect gstelements

gstmediapla y
� �g����|o}rv3�~v4km�r�>|o}r���v4i e
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Chapter 24. Components
GStreamer

�r��n�}rlokmv4�tn6j��~|oj��9v4��hM�:hNp9�h9|ov4j�|o}rv3n6�����r�9n6}rlokmv3�r��hNp9v4�ri(|oi!j��2i$��~� e

GstPla y
sD�gh � }r����r�t�?sDhN�2���rkm�2v4hO�[�rhNp[�>�g�r�~|o}rv � �of hMj�|o}r���Ô+|o�lo�gv3����k��ghNj�|¸�D��v4k8���>�o}rv e

GstMediaPla y
sD�gh y v4km�r�|o}r���r�t�>n6j��~|o}rv4hNv�|o}r���v4i��[�rkm�2v4h e

GstEditor
sD�gh � k8��hMj�i(���:�?�gv4h9j��9�[�rkm�2v4hM�thNj�km�r�g|o}������D�2i���|op��rn��})i!v4|oi�v4�gv4��hM�hN�rj���j��9�>|o�r|ov4}��r�9v e
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Chapter 25. Quotes from the Developer s
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