System and M ethod for Playing M edia Files

Technical Fied

The invention relates to media playing technologaesl more particularly, to a

system and method for playing media files.

Background of the I nvention

At present, a DirectShow technical framework isegaity adopted when playing
various media files in a Window platform. A modudalled Filter Graph may be
employed by the DirectShow technical framework mage processing procedure of
the whole multimedia data stream. Each functionaldute participating in data
processing may be referred to as Filter. Each rAtay be connected in the Filter
Graph according to a certain sequence to form asembly line” to work in
collaboration. The “assembly line” is generallyeneéd to as rendering line. Filter
may be divided into three categories approximaaelgording to different functions.
The three categories may be Source Filter, Tramsfalter and Rendering Filter. The
Source Filter is mainly responsible for obtainirgfad and transmitting the obtained
data to the next Filter. The Transform Filter isimharesponsible for transforming
data format, such as data stream separation/sysitteeecoding/decoding, etc, and
continuously transmitting the data to the nextefilfThe Rendering Filter is mainly
responsible for the final destination of the d&ta.,, sending the data to sound card

and video card for multimedia presentation.

Filter includes a structure known as Pin. One kindutput Pin, the other kind is
input Pin. A Filter is generally formed by one ooma Pins. Filters may be connected
with each other via a Pin. When a Filter is to benected to a next Filter, the output
Pin of the Filter needs to negotiate with the input of the next Filter. When media
streaming format of the output Pin may be suppoltgdhe input Pin of the next
Filter, a connection may be successfully establisietween the two Filters.

Before playing a media file, a player may obtaird amnnect all the known
Filters in a certain order, to obtain a renderiing,| so as to achieve the objective of

playing media. The above process is referred testablishing a rendering line. Each



Filter has an attribute referred to as priority. &dhestablishing a rendering line, the
DirectShow may connect a Filter with higher prigtib the rendering line by default.
However, the Filter with higher priority may notrogect successfully. Since the input
Pin of the Filter with higher priority may not supp media streaming format
outputted by an output Pin of a Filter, which h&saly been connected to the
rendering line. Therefore, to achieve the object¥glaying media, an appropriate

rendering line needs to be established.

At present, the following two modes are generatlp@ed in various players to

establish rendering line and play media.

(1) Directly call an interface method provided Ine tDirectShow, RenderFile
(strFilePath). The interface method depends on fautfelogic for establishing a
rendering line, which is built within the technideamework of the DirectShow, so as
to establish a rendering line for a media with alehpath of strFilePath. This mode is
the simplest rendering strategy. In the mode, geplenay not take into account what
Is each Filter in a rendering line and sequenceash Filter. The above method is
effective to media, which may be processed by tiaudt logic for establishing a
rendering line built within the DirectShow. Howeyéhe DirectShow may not be
enabled to intelligently establish an approprisgadering line for media with the
RenderFile (strFilePath), so as to play the medisllted from local error generated
during transmission, or generated by different casgion methods, different
compression tools of many media. Thus, playingctffieay be poor.

For example, when playing a media file with vidé®am format of H264, there
are two decoders CL264 Decoder 8 and MPCHC in gsysboth of which support
H264 video stream decoding (that is, both of wheky be connected to the rendering
line). According to the default logic for establistp a rendering line built within the
technical framework of the DirectShow, priority thle CL264 Decoder 8 is higher
than that of the MPCHC. And then, CL264 Decoder8y rba connected to the
rendering line firstly. While, the MPCHC decoderyrteave no chance to connect to
the rendering line. In fact, when executing Highfibigon (HD) acceleration for
playing media file with video card, because certdiaracteristics of the file itself (for
example, media file resolution, container formatd aso on), decoding effect of
CL264 Decoder8 may be poor, such as blurred schere serious, the video stream



decoded by the CL264 Decoder 8 may not be displayeda screen, thus,
phenomenon such as black screen may occur. Orottieary, decoding effect of the
MPCHC may be better. However, the default logic detablishing a rendering line
built within the DirectShow doesn’t give a chanae the MPCHC. Thus, when
adopting the default logic for establishing a remugline built within the DirectShow,
characteristics of a media file itself are not taketo consideration. Appropriate
rendering line cannot be established for variomsl&iof media. Thus, playing effect

of media file may be poor.

(2) Preset priority of each Filter in player code&cording to experience of
player author, so as to enable a player to implérhetier playing of media, which
cannot be processed by the default logic for eistaibly a rendering line built within
the DirectShow or processing effect of which is pothis method may overcome
deficiencies of the first method. This method ida®ws. Regarding different media
formats, set priority for each Filter with differeas. For example, regarding H264
video, set priority of MPCHC decoder higher thaattlof the CL264 Decoder 8.
Regarding the mpeg2 video, set priority of CL264duker 8 higher than that of the
MPCHC decoder.

However, the above method only partially takes abtt@ristics of a media file
into account, which still possesses the followingfidencies. A, poor universal
property, regarding media files with a same formagiropriate Filter thereof may be
different. Poor playing effect of media may occresulted from a rendering line
established according to preset Filter priorityr Emample, regarding H264 video, a
better decoding effect may be achieved, when soredianfiles adopting CL264
Decoder 8 to decode instead of adopting MPCHC tmdie While, regarding some
other media files with H264 video format, a betiecoding effect may be achieved
when adopting the MPCHC decoder to decode instdaddopting the CL264
Decoder 8 to decode. In view of this situationlayer author must test and analyze
these media files, modify or add programs to cojtlk laow to set Filter priority when
playing these media, and then send out the modifead version, so as to solve the
problem of poor playing effect when playing thesedm on a user machine. B,
frequent modifications, because of different enwinent of different user machines
(such as different acceleration capabilities ofewidcard), a player author is



impossible to learn in advance. Therefore, a plagesion after testing and modifying
may still not be able to solve problems of all tisers. Thus, to solve the problem of
poor playing effect, player version needs to beydemtly modified, because of
requirements for player put forward by differenéusachines.

Summary of the Invention
Embodiments of the invention provide a system aethod for playing a media

file, to establish a rendering line applicable trigus media files, so as to achieve a

better media playing effect.
The technical solution provided by an embodimerthefinvention is as follows.

A system for playing a media file, wherein the systincludes a rendering rule
library and a player unit, the rendering rule lifgratores rendering rules, wherein a
rendering rule defines to execute which action urdeh condition, the player unit
includes a rule managing module, a rendering giyagervice environment module

and a playing module,

the rule managing module is to obtain a renderulg from the rendering rule
library, and analyze the rendering rule obtained;

the rendering strategy service environment modute generate a rendering line,

according to the rendering rule analyzed by the mihnaging module; and
the playing module is to play the media file utitig the rendering line.
A method for playing a media file, including:

A, obtaining a rendering rule from a rendering fitbeary previously established,
analyzing the rendering rule obtained, wherein teedering rule library stores
rendering rules, and a rendering rule defines tecete which action under each

condition;
B, generating a rendering line, according to tmeleeing rule analyzed; and
C, playing the media file by applying the renderiing.

From above technical solution, it can be seen thahe above system and
method for playing a media file, rendering rulesyrba established and centralized
stored in a rendering rule library. When playinghadia file, a player may traverse

rendering rules in the rendering rule library, axecactions defined in a rule



according to a logical causality defined in a remdgrule, to achieve the objective of
adjusting rendering line and establishing a remgdgline applicable to the media file.

Thus, better media playing effect may be obtained.

Brief Descriptions of the Drawings

FIG.1 is a schematic diagram illustrating structofea system for playing a

media file in accordance with an embodiment ofitlvention.

FIG.2 is a schematic diagram illustrating structoir@ rendering strategy service

environment module in accordance with an embodiroétite invention.

FIG.3 is a schematic diagram illustrating structof@ rule managing module in

accordance with an embodiment of the invention.

FIG.4 is a flowchart illustrating a method for play a media file in accordance

with an embodiment of the invention.

FIG.5 is a flowchart illustrating a method for gesteng a rendering rule in

accordance with an embodiment of the invention.

FIG.6 is a flowchart illustrating a method for aymhg a rendering rule in

accordance with an embodiment of the invention.

FIG.7 is a flowchart illustrating a method for aymhg a condition node in

accordance with an embodiment of the invention.

FIG.8 is a flowchart illustrating a method for aymmhg an action node in

accordance with an embodiment of the invention.

FIG.9 is a schematic diagram illustrating a comwditbinary tree in accordance

with an embodiment of the invention.

FIG.10 is a flowchatrt illustrating a method for qouming true and false value for
a root node in a condition binary tree in accorégamdith an embodiment of the

invention.



FIG.11 is a schematic diagram illustrating how tostablish a
ServiceAtomCondition class instance and a Service¥fiction class instance in

accordance with an embodiment of the invention.

Embodiments of the | nvention

In the embodiments of the invention, various estabtent logics of rendering
line used when playing media may be unified andrab®ed as a rendering rule
module, based on which a rendering rule library mmagstablished. Thus, a rendering
line applicable to various media files may be dghbd based on the rendering rule

library, so as to achieve better media playingatffe

To make objectives, technical solutions and adymseof the invention more
clear, detailed descriptions of the invention akeig in the following accompanying

with attached figures and specific embodiments.

With reference to FIG.1, FIG.1 shows a system flayipg media files in
accordance with an embodiment of the invention. $y&em includes a rendering

rule library 10 and a player unit 20.

The rendering rule library 10 stores renderinggufeadvance. A rendering rule
may define to execute which actions under eachitond The condition refers to
certain factors affecting playing effect, which luabes the follows. (1) Factors of a
media file itself, such as media resolution, meciamtainer format, video stream
format, audio stream format, and so on. (2) Litrotaof Filter itself, for example, a
Filter announces to support a certain video or@gtheam format during connection
negotiation with Pin, however, actual support dffsgoor. (3) Software environment
of operating system, such as operating system, ssaman. For example, when
executing HD acceleration in Windows XP systeneralering Filter generally adopts
Video Mixing Renderer 9 (VMR9) to provide suppdtfowever, in a Vista or Win7
system, an Enhanced Video Render (EVR) renderitgy fieeds to be adopted4)
Machine hardware capabilities, such as video catdch mainly demonstrate that
whether video card may support HD acceleration, nwiseipporting the HD
acceleration, the maximum number of reference feawi@ch may be buffered by the
video card, and so on. (5) Playing mode, that issexr would like a player to adopt
which mode to play media files. For example, a usamsiders whether playing



occupies Central Processing Unit (CPU) resourtéiseiuser wants to do other things
during the process of playing media files, the ptaynay adopt an intelligent

acceleration mode to minimize occupation of CPUoweses, and so on. The
condition may be any of or arbitrary combinationeaich factor above, which is not
limited by embodiments of the invention. Correspagty, actions include at least
one of or arbitrary combination of setting HD aetation or adjusting Filter priority,

which corresponds to the condition. It can be sdwat, a rendering rule actually

describes a corresponding relationship betweenittonénd operation.

In an implementation mode, data describing rendemites in the rendering rule
library 10 is static data, which may be stored igreaup of hard-coded data structure
of player program code. Alternatively, the statatadmay be stored in a script file in
the installation directory of the player, or may loeated in a certain centralized
database of network, which is not limited in thebediment of the invention.
Preferably, it needs to ensure logic separatioméen the static data and specific
program, which makes it easy to modify and manage.

The player unit 20 includes a rule managing mod@@e, a rendering strategy

service environment module 202 and a playing mod0#e

The rule managing module 200 is configured to obtd analyze rendering
rules. The rule managing module 200 may obtain rénvedering rules from the
rendering rule library. The process of the rule agang module 200 analyzing a
rendering rule may be as follows. Obtain a logmalisality from the rendering rule,
and convert format of the obtained logical caugatito a suitable format, such as a

format which may be identified by a computer.

The rendering strategy service environment modul2 Znay generate a
rendering line, according to the rendering rulelyed by the rule managing module
200.

The playing module 204 is configured to utilize temdering line to play a
media file.

Here, the rule managing module 200 may only ohttanlogical causality from

the rendering rule by analyzing the rendering rlitee logical causality actually is a



corresponding relationship between condition artcbacThe condition in the logical

causality may include various conditions, such asviSeAtomCondition and Sub-
Condition Group. The ServiceAtomCondition is a keysy which may only be

identified by service environment. The ServiceAtandition demonstrates a
condition, which cannot be further sub-divided. WWhBub-Condition Group may be
further sub-divided, e.g., be further sub-dividetbiServiceAtomCondition. Based on
this, the condition in the logical causality may fe¢erred to as condition node for
short. Correspondingly, the action in the logicausality may be referred to as
operation node for short. The action node hereistsnsf some ServiceAtomActions.
A ServiceAtomAction is a keyword, which may only hdentified by service

environment. The ServiceAtomAction demonstratesoparation, which cannot be
further sub-divided. However, the rule managing oled®00 cannot identify specific
meanings of ServiceAtomCondition in a Condition @o@dnd meanings of
ServiceAtomAction in an action node. In an impletaéon mode, the rule managing
module 200 may call an application program intexfgcovided by the rendering
strategy service environment module 202 in advaseed the ServiceAtomCondition
and ServiceAtomAction, which are respectively aedi from the condition node and

action node to the rendering strategy service enument module 202 for identifying.

Based on this, FIG.2 illustrates structure of tkeadering strategy service
environment module 202 in accordance with an embedt of the invention. As
shown in FIG.2, the rendering strategy service r@mvhent module 202 includes a
condition generating module 2020, a condition aeteing module 2022, an action

generating module 2026 and an action executing redi?8.

The condition generating module 2020 obtains aralyaas descriptions about
ServiceAtomCondition in a condition node, createSeaviceAtomCondition class
instance, and returns the ServiceAtomConditionsclastance to the rule managing
module 200.

The condition determining module 2022 obtains metlia information,
determines true and false value for the Service&ondition according to the media
file information, returns the true and false vabighe ServiceAtomCondition to the
rule managing module 200. For example, when thei@ktomCondition is “video
stream format of current media file is H264”, itnche seen that the video stream



format of current media file is H264 accordinglte tnedia file information. Based on
this, it can be seen that the true and false valug¢he ServiceAtomCondition

determined by the condition determining module 2822rue”.

The action generating module 2024 obtains and aeslylescriptions about
ServiceAtomAction in an action node, creates a iBeAtomAction class instance,

and returns the ServiceAtomAction class instandbeaule managing module 200.

After receiving a notification indicating establisknt of a condition node in the
rendering rule, which is sent by the rule managmagule 200, the action executing
module 2026 executes actions corresponding to #tabkshed condition in the

rendering rule.

Since a rendering line demonstrates a correspondghationship between
condition and executed action, when the action @tkeg module 2026 executes
actions, it is obvious that the corresponding retesthip between condition and
executed action may be obtained. That is, a carrelpg rendering line may be
generated. Correspondingly, when the action exagutiodule 2026 doesn’t execute
actions, that is, the condition and action don'trrespond to each other, a

corresponding rendering line may also be generated.

Based on the structure of the rendering strategyicgeenvironment module 202
shown in FIG.2, an embodiment of the invention gisovides structure of rule
managing module 200, which is shown in FIG.3. I1G Bl the rule managing module
200 includes a condition binary tree generating @000 and a condition binary
tree computing module 2002.

The condition binary tree generating module 2000/ manerate a condition

binary tree, according to condition nodes in thedeging rules.

Since one condition node in the rendering rule maglude multiple
ServiceAtomConditions, which may be formed by periimg logic combination on
ServiceAtomCondition included therein. The conditibinary tree demonstrates
ServiceAtomCondition included in each condition @pdnd a logic relationship

among each ServiceAtomCondition.



The condition binary tree computing module 2002irsiwely computes true and
false value for root node of the condition binaiget according to the true and false
value of the ServiceAtomCondition returned by tlodition determining module
2022. Here, the true and false value of root nadehie condition binary tree
determines whether the condition node in the rengeule is established. When the
true and false value of root node in the conditmnary tree computed by the
condition binary tree computing module 2002 is tau@otification indicating that the
condition node in the rendering rule is establishaitl be sent to the above action
executing module 2026, to facilitate the actionceximg module 2026 to execute

corresponding actions.

In the foregoing, descriptions are given for asysprovided by an embodiment
of the invention. In the following, a method prosd by the invention will be

described accompanying with attached figures anabeiments.

FIG.4 is a flowchart illustrating a method for play a media file in accordance

with an embodiment of the invention. The specifiegedure is as follows.
In block S10, obtain a rendering rule.

Here, in block S10, the rendering rule may be oletifrom a rendering rule
library. As described in the foregoing, the obtdimendering rule may define to
execute which actions under which condition. Thaditon here is a factor which

affects playing effect.
In block S20, analyze the rendering rule.

Specifically, block S20 may be as follows. Obtailogical causality from the
rendering rule by analyzing the rendering rule, andvert format of the obtained

logical causality into a suitable format, such dgrenat identified by a computer.
In block S30, generate a rendering line accordintpé analyzed rendering rule.
In block S40, play a media file by applying thedenng line.

Specific operations of above block S30 may reféh&flow shown in FIG.5.
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FIG.5 is a flowchart illustrating a method for gesteng a rendering line in

accordance with an embodiment of the invention. Jpeific procedure is as follows.

In block S200, obtain descriptions about ServiceA@mndition in all the
condition nodes of the rendering rule, call thedesing strategy service environment
module 202 to analyze the descriptions about thevi@AtomCondition, and

establish a ServiceAtomCondition class instance.

In a rendering rule, one condition node may includaultiple
ServiceAtomConditions. Regarding each ServiceAtonditmn, it is necessary to
call the rendering strategy service environment ued202 to analyze the
descriptions about the ServiceAtomCondition, esthbla ServiceAtomCondition
class instance, and return the ServiceAtomCondittass instance to the rule

managing module 200.

In block S202, obtain media file information andamiae parameters. Determine
the true and false value for a ServiceAtomCondjtiaccording to the media file

information and the machine parameters.

In an implementation mode, call an application paog interface provided by
the rendering strategy service environment modQRtd compute the true and false
value of the ServiceAtomCondition. Here, when thalgzed media file information
or machine parameters of the ServiceAtomCondititsn determine the true and false
value of the ServiceAtomCondition is “true”; othese, determine the true and false
value of the ServiceAtomCondition is “false”. Retuhe determined true and false
value of the ServiceAtomCondition to the rule manggnodule 200.

It should be noted that, above media file inform@atincludes characteristics of a
media file itself (such as media file format, redmn, etc). The machine parameters
include operating system software environment aadiware parameters of a user

machine, and so on.

In block S204, generate a condition binary treeoeting to condition nodes in
the rendering rule.

11



As mentioned above, the condition binary tree demotall the
ServiceAtomConditions in a condition node and lagicelationship among each

ServiceAtomCondition.

In block S206, recursively compute the true andefalalue of root node in the
condition binary tree, according to the true andearalue of ServiceAtomCondition

obtained after computing.

In an implementation mode, the rule managing mo&0l@ calls the application
program interface provided by the rendering strassgvice environment module 202,
to compute the true and false value of the Sentime®Condition, performs
recursively computation on nodes in the conditiamaty tree, according to the true
and false value of the ServiceAtomCondition, sdoasbtain the true and false value

of the root node.

In block S208, obtain descriptions about Servicedation in an action node of
the rendering rule, call the rendering strategyiserenvironment module 202 to
analyze the descriptions about the ServiceAtomActioand establish a
ServiceAtomAction class instance.

In a rendering rule, an action node may includetipiel ServiceAtomActions.
The ServiceAtomAction depends on service envirortmBnus, it is necessary to call
the rendering strategy service environment modQ2td analyze descriptions about
the ServiceAtomAction, create a ServiceAtomActidass instance, and return the
ServiceAtomAction class instance to the rule mamgagnodule 200.

In block S210, execute actions corresponding toabéished conditions,
according to computation result of the true anddalalue of the root node in the

condition binary tree.

In an implementation mode, the true and false vafueot node in the condition
binary tree obtained after computing is “true’means that the condition node in the
rendering rule is established. And then, the randestrategy service environment
module 202 executes actions in the condition ndus, is, actions corresponding to
block S208, e.g., set HD acceleration, adjust iHiteority, etc.

12



It can be seen that, in the embodiment, the trdef@se value of root node in the
condition binary tree determines whether the camitin the rendering rule is
established or not. Since a rendering rule defim&®ns executed under various
conditions, when a rendering rule is satisfied, #wotion executing module 2026
executes actions defined in the rendering ruleasdo establish a rendering line
applicable to media. Thus, better media playingafinay be obtained, when the
playing unit 20 plays.

Thus, a rendering line may be generated by exegbtocks shown in FIG.5. To
make technical solutions illustrated in FIG.4 an&.b of the application clearer,
detailed descriptions are provided in the followwnigh a specific embodiment.

In the embodiment, an Extensible Markup Languag®l(X is adopted to
describe a rendering rule and generate a scrgptTihe structure format of the script

file is as follows.
<Root>
<Rule ID="ID1" >
<ConditionGroup Operator="OP1">
<ServiceAtomCondition1/>

<ServiceAtomCondition2/>

<ServiceAtomCondition3/>

<ConditionGroup Operator="0OP2">

</ConditionGroup>

</ConditionGroup>

13



<Action>
<ServiceAtomActionl/>
<ServiceAtomAction2/>
</Action>

</Rule>

<Rule ID="IDn">

</Rule>
</Root>

In the above structure format of the script filgaRincludes various rendering
rules, which is the root node of the script filail®@node denotes a rendering rule, that
is, descriptions about to execute which action und@ch condition. ID is a unique
identification number in the rendering rule. CormatiGroup node denotes conditions
in the rendering rule. Each rendering rule musiuishe a ConditionGroup node. While,
each ConditionGroup node may include sub-Conditrong, and various
ServiceAtomConditions (such as ServiceAtomConditlorerviceAtomCondition 2
in above structure, and so on). These ServiceAtardifions possess keywords,
which may be identified by the rendering strateggige environment module 202.
For example, ServiceAtomCondition 1 may be a camdit which is used for
determining whether video stream format of curraotie is H264, the format thereof

is as follows.
<HDVideoFormat Operato="Eq" Value="H264"/>

The ServiceAtomCondition must rely on the renderisgategy service
environment module 202 to be identified. When vidgceam of current media
obtained by the rendering strategy service enviemtnmodule 202 is H264, the
condition determining module 2022 determines th&iSeAtomCondition is true.
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It should be noted that, Operator attribute vatuthe ConditionGroup node may
be defined by the rule managing module 200. Théate value may be some logical
relationships, such as and, or. When Operatobat&ivalue is “and”, it means that
the relationship among each condition demonstrétgdeach child node in the
ConditionGroup node is “and”. In other words, wlesath condition denoted by each
child node in the ConditionGroup node is true, ®enditionGroup node is true;
otherwise, the ConditionGroup node is false. Wheer@tor attribute value is “or”, it
means that relationship among each condition ddnbteeach child node in the
ConditionGroup node is “or”. That is, when theraisondition denoted by one of all
the child nodes in the ConditionGroup node is tthe,ConditionGroup node is true;

otherwise, the ConditionGroup node is false.

Furthermore, it should be noted that, the Operattimibute value of a child node
in the ConditionGroup node should not be same e®©jberator attribute value of the
ConditionGroup node (referred to as parent nod#)e@ise, the child node may be
simply put into the parent node, which may be deddty the following codes.

<ConditionGroup Operator="And">
<HDVideoFormat Operator="Eq" Value="H264"/>
<ConditionGroup Operator="And">
<HDAudioFormat Operator="Eq" Value="EAC3"/>
<System Operator="Eq" Value="WinVista"/>
</ConditionGroup>

</ConditionGroup>

denote that

if ( (HDVideoFormat == H264 )

&& ( (HDAudioFormat == EAC3) && (System == WinVis) )

15



From above codes, it can be seen that, the Opeatitifrute value of child node
is same as the Operator attribute value of thenparede, both of which are “And”.

Based on this, the above codes may be simplifiddliasvs.

If( ( HDVideoFormat == H264 ) && ( HDAudioFormat= EAC3 ) &&
( System == WinVista )

which may be denoted as follows with script
<ConditionGroup Operator="And">
<HDVideoFormat Operator="EQq" Value="H264"/>videoestm format is H264

<HDAudioFormat Operator="Eq" Value="EAC3"/>audioredam format is
EAC3

<System Operator="Eq" Value="WinVista"/>system ignWista system
</ConditionGroup=

Action node (operation node) denotes actions nacgds be executed, when
return value of a condition in ConditionGroup nadea top level of rendering rule is
“true”. The Action node may also be constitutedggyforming logical combination
on some ServiceAtomActions (such as ServiceAtonokcii, ServiceAtomAction 2
in above structure). The ServiceAtomAction alsosgsses a keyword, which may be
identified by the rendering strategy service envwmnent module 202. For example,
demonstrate mode of ServiceAtomAction 1 is as fadlo

<SetTransformFilterPriority Name="WMVideo DecodeMD"
Priority="PRIORITY_PREFERRED"/>

The descriptions may be identified by the rendesingtegy service environment
module 202. The action is to adjust priority ofecdder named “WMVideo Decoder
DMOQO?” to the highest priority.
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FIG.6 is a flowchart illustrating a method for aymahg a rendering rule in

accordance with an embodiment of the invention. iexific process is as follows.
In block S60, obtain current rule node from a reimdgerule script.

Here, the rendering rule script includes npldtirule nodes (that is, structure
of above script file includes multiple rule nodeBhus, it is necessary to traverse all

the rule nodes in the script file.

In block S62, determine whether there is next ndde of current rule node in

the rendering rule script, if yes, proceed to bl864; otherwise, end the procedure.
In block S64, locate to root ConditionGroup nodewfrent rule node.

In  block S66, analyze current ConditionGroup nodgenerate a
ServiceAtomCondition class instance, and insert SfseviceAtomCondition class

instance into existed condition binary tree.

In block S68, analyze action nodes of rule nodekeTtne next rule node of

current rule node as current rule node, and retubtock S60.

Specifically, block S66 may be shown in Fig.7. M@ a flowchart illustrating a
method for analyzing a condition node in accordand#h an embodiment. The

specific process is as follows.

In block S660, determine current sub-condition néden the condition node,

that is, the ConditionGroup node.

Here, the first sub-condition node in the conditiomde, namely,

ConditionGroup node, is generally taken as cursabtcondition node.

In block S662, determine whether current sub-camdihode is ConditionGroup

node, if yes, proceed to block S668; otherwisec@ed to block S664.

Here, the ConditionGroup node is a composite nadhéch may be subdivided

into ServiceAtomCondition nodes.
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In block S664, send current sub-condition nodeneorendering strategy service
environment module 202 for analyzing, and genesag&erviceAtomCondition class

instance.

In the embodiment, when the sub-condition nodeotsime ConditionGroup node,
it means that there is no ServiceAtomCondition nofdthe sub-condition node. And
then, descriptions about the sub-condition node beagent to the rendering strategy

service environment module 202 for analyzing.

In block S666, insert the ServiceAtomCondition slasstance into the condition

binary tree, and then, proceed to block S669.

In block S668, recursively analyze current sub-aiowd node, generate a
ServiceAtomCondition class instance, and insert StseviceAtomCondition class

instance into the existed condition binary tree tiren, proceed to block S669.

In an embodiment, when current sub-condition ned€anditionGroup node, it
also means that there may be ServiceAtomConditmotes in the ConditionGroup
node. Thus, it is necessary to recursively anatygeent ConditionGroup node, until
obtaining the ServiceAtomCondition node finally.

In block S669, determine whether current sub-caolihode is condition node,
that is, the last sub-condition node of the Condi@roup node. If yes, end the
procedure. Otherwise, take the next sub-conditmoterof current sub-condition node

as current sub-condition node, and return to excolack S660.

In the embodiment, the analyzing actions illustiatg block S68 may be shown
in FIG.8. FIG.8 is a flowchart illustrating a methéor analyzing an action node in

accordance with an embodiment of the invention. iexific process is as follows.
In block S680, locate to an action node of curralg node.
In block S682, obtain next ServiceAtomAction nodenf current action node.

In block S684, determine whether there is a SeAtm®Action node, if yes,
proceed to block S686; otherwise, end the procedure
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In block S686, send the ServiceAtomAction node hie tendering strategy
service environment module 202 for analyzing, ardegate a ServiceAtomAction

class instance.

In the embodiment, regarding the ServiceAtomCoaditi node in
ConditionGroup of a script file and ServiceAtomAswti node in the Action node,
since they have semantics associated with servicgromment, while the rule
managing module 200 may only process logical m@hatips among
ServiceAtomConditions, and the problem to execut&lwactions when a condition
is established. Thus, the rule managing module 2@®ds to send the
ServiceAtomCondition and XML nodes of ServiceAtonidns to the rendering
strategy service environment module 202 for anatyzicreating corresponding
ServiceAtomCondition class instance and Servicefciion class instance,
returning the ServiceAtomCondition class instanoel &erviceAtomAction class

instance to the rule managing module 200.

In the embodiment, the rule managing module 20(tsdthe condition binary
tree to denote condition nodes in script rules.dx@mple, in a script file, code of the

ConditionGroup node is as follows.
<ConditionGroup Operator="And">
<HDVideoFormat Operator="Eq" Value="H264"/>
<HDAudioFormat Operator="Eq" Value="EAC3"/>
<System Operator="Eq" Value="WinVista"/>
<ConditionGroup Operator="0r">
<HDContainerFormat Operator="Eq" Value="MKV"/>
<HDContainerFormat Operator="Eq" Value="MP4"/>
</ConditionGroup>

</ConditionGroup>
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Denote the ConditionGroup node with a conditiorabyriree, which is shown in
FIG.9. In the condition binary tree, “&&” denotedagical relationship “and”,“||”
denotes a logical relationship “or”. The conditioinary tree starts traversal from the
first ServiceAtomCondition node of root Conditior@Bp node in the rendering rule.
The root node of the condition binary tree is Opmrattribute value of the root
ConditionGroup node (as the root “&&” in FIG.9), wh is used for denoting a
logical relationship between left and right SernfitmmCondition nodes of the
condition binary tree. In the condition binary tréee left child node of each node is a
ServiceAtomCondition node associated with serviggavirenment. When the
ServiceAtomCondition node denoted by the left chidde only has one
ServiceAtomCondition subsequently in the scripte thght child node is the
subsequent ServiceAtomCondition node. When the i@xtomCondition denoted
by the left child node in the script is a sub-CaiediGroup node subsequently, the
right child node is Operator attribute value of gwb-ConditionGroup node. When
the ServiceAtomCondition denoted by the left cmtgie in the script has at least two
sub-ConditionGroup nodes subsequently, the riglitl ahode is Operator attribute

value of current ConditionGroup node.

FIG.10 is a flowchart illustrating a method for gouting true and false value of
a root node in a condition binary tree, accordimgi embodiment of the invention.

The specific process is as follows.

In block S100, call the rendering strategy sengogironment module 202 to
compute the true and false value of a ServiceAtomdiimn corresponding to the left

child node.

In block S102, determine whether the right child d&o is a
ServiceAtomCondition, if yes, proceed to block Sl6therwise, proceed to block
S106.

In block S104, call the rendering strategy sengogironment module 202 to
compute the true and false value of ServiceAtom@mmdcorresponding to the right

child node.
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In block S106, recursively call subsequent traveadgorithm to compute the
true and false value of a condition, which is deddiy a tree, the root node of which

is the right child node.

In the embodiment, when the right child node is thet ServiceAtomCondition,
the right child node is a root node of a logicdhtienship. And then, it is necessary to
recursively compute the true and false value adradition, denoted by a tree, the root

node of which is the right child node.

In block S108, perform a logical computation on thes and false values of the
left and right child nodes, according to the logiedationship denoted by each node,
to obtain the true and false value of root nodthefcondition binary tree.

In the embodiment, when the true and false valughef root node in the
condition binary tree is “true”, it means that cadiwh in the rendering rule is
established. When the true and false value ofdbenode in the condition binary tree

is “false”, it means that the condition in the rendg rule is not established.

FIG.11 is a schematic diagram illustrating how toreate a
ServiceAtomCondition class instance and a Servioeiction class instance, in

accordance with an embodiment of the invention.

As shown in FIG.11, when analyzing a rendering,rtfle rule managing module
200 may send an XML node denoting a ServiceAtom@immdto the rendering
strategy service environment module 202, to regthieerendering strategy service
environment module 202 to create a correspondinyic@@tomCondition class
instance. The rendering strategy service environmerdule 202 may then return a
ServiceAtomCondition class instance, inherited fr@@PAtomCondition abstract
class. CQPAtomCondition class is an abstract ¢redsding a virtual method BOOL
Fit(), which is defined by the rule managing modR@® in advance. The rendering
strategy service environment module 202 createseric@ AtomCondition class
instance corresponding to a script, according t@ tbcript denoting the
ServiceAtomCondition in the script file. The basdass of the created
ServiceAtomCondition class instance is CQPAtomCimali For example, the rule

9y

managing module 202 sends cod€¢ <Mode Operator=“ Eq ” Value=
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“RENDERMODE_CUSTOM />” to the rendering strategy service environment
module 202, to require the rendering strategy ser@nvironment module 202 to
create corresponding ServiceAtomCondition clastaimt®. And then, the rendering
strategy service environment module 202 may re@@PHDVideoFormat class,
which is a ServiceAtomCondition class instance iitbd from CQPAtomCondition

abstract class.

When analyzing an action node, the rule managinguleo200 may send an
XML node denoting a ServiceAtomAction to the remdistrategy environment
module 202, to require the rendering strategy ser@nvironment module 202 to
create corresponding ServiceAtomAction. And thdm tendering strategy service
environment module 202 may return a ServiceAtonwkcitlass instance, which is
inherited from CQPAtomAction abstract class. The R&fbmAction class is an
abstract class including a virtual method BOOL Dtéw), which is defined by the
rule managing module 200 in advance. The rendesirggegy service environment
module 202 creates various ServiceAtomAction clesstances corresponding to
script, the base class of which is CQPAtomActiactoading to the script denoting
ServiceAtomAction in a script file. For examplegttule managing module 200 sends
code “<DXVA Value= “True” />” to the rendering strategy service environment
module 202, to require the rendering strategy ser@nvironment module 202 to
create corresponding ServiceAtomAction class ircgarAnd then, the rendering
strategy service environment module 202 may re@@PAtomActionDXVA class,
which is a ServiceAtomAction class instance integritrom CQPAtomAction abstract

class.

Based on above method principle, each kind of $eAtomCondition class
instance and ServiceAtomAction class instance psesk by the rule managing
module 200, may be denoted by class pointer ofatistlasses CQPAtomCondition
and CQPAtomAction. When determining whether a coowliis satisfied, the rule

managing module 200 may only call class pointalstract class.

It should be noted that, based on above descrigtibrcan be seen that since a
rule script includes ServiceAtomCondition and SemdtomAction, both of which
dependent on service environment, it is necessarprovide the rule managing

module 200, which is configured to analyze creatiale, with rendering strategy
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service environment used for player. Here, fundiofh rendering strategy service

environment of a player are as follows.

(1) Analyze an XML node denoting a ServiceAtomCdodi or
ServiceAtomAction sent by the rule managing moduB90, create a
ServiceAtomCondition class instance or a Serviceotion class instance
corresponding to the node, and return the Servam@®ondition class instance or the

ServiceAtomAction class instance to the rule mamggnodule 200.

(2) Provide service capabilities for the rule manggnodule 200, when the rule
managing module 200 makes condition determinatibaout rules, the rendering
strategy service environment of a player providesrtle managing module 200 with
a service Application Programming Interface (APiyhich is necessary for
determining true and false of a ServiceAtomConditisvhen a rule condition is
satisfied, the rendering strategy service enviramnoé the player provides the rule

managing module 200 with service APl necessargsfecuting actions.

In the following, descriptions are provided with specific example

accompanying with codes.
<Rule ID="Rule_Set_ DXVA_When_RENDERMODE_CUSTOM">
<ConditionGroup Operator="Null">
<Mode Operator="Eq" Value="RENDERMODE_CUSTOM"/
</ConditionGroup>
<Action>
<DXVA Value="True"/>
</Action>
</Rule>

In the foregoing, descriptions are given for thethod provided by an

embodiment of the invention.
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In the foregoing system and method for playing addes, the rendering rule
library 10 may be deployed on some operational imashof a network. New
rendering rules may be updated in a network, andlspnized to player client. Thus,
it is not necessary to frequently modify player sien. In addition, regarding a
specified user, a set of rendering rules may beena@dording to order, according to
the user’'s machine environment, playing habits asg@ecial media file to be played.
And then, a rendering line best applicable to thedian file may be established
according to the rendering rule. Thus, better methging effect may be obtained,

and user’s experience requirements may be greatilfied.

The foregoing embodiments only express severalamphtation modes of the
invention, the descriptions thereof are relativghecific and detailed. However, they
should not be understood as limitation to patenpsoof the invention. It should be
pointed out that, regarding a person having orginskill in the art, several
deformation and improvements may be made withopadig from conception of
the invention, which are covered by the protec8oape of the invention. Therefore,
the patent protection scope of the invention shdadddetermined by the attached

claims.
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Claims

1, A system for playing a media file, wherein tlygstem comprises a rendering
rule library and a player unit, the rendering tilbeary stores rendering rules, wherein
a rendering rule defines to execute which actioteareach condition, the player unit
comprises a rule managing module, a renderingestyatervice environment module

and a playing module,

the rule managing module is to obtain a renderuig from the rendering rule

library, and analyze the rendering rule obtained;

the rendering strategy service environment modute generate a rendering line,

according to the rendering rule analyzed by the mihnaging module; and
the playing module is to play the media file utilig the rendering line.

2, The system according to claim 1, wherein the rsdnaging module is further
to obtain a condition node and an action node frbv@ rendering rule, send
descriptions about the condition node and desonptiabout the action node to the

rendering strategy service environment module tartsyzed.

3, The system according to claim 2, wherein thedeeng strategy service

environment module comprises:

a condition generating module, which is to obtaiasatiptions about a
ServiceAtomCondition in the condition node, analythe descriptions about the

ServiceAtomCondition and create a ServiceAtomCanlitlass instance;

an action generating module, which is to obtain cdpgons about a
ServiceAtomAction in the action node, analyze thesadiptions about the
ServiceAtomAction, and create a ServiceAtomActitass instance; and

an action executing module, which is to executémnstcreated by the action
generating module corresponding to an establisheaditon, according to a
notification about the established condition semt tbe rule managing module,

wherein the condition is created by the conditiengrating module.

4, The system according to claim 3, wherein thedeeng strategy service

environment module further comprises:
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a condition determining module, which is to obtaiedia file information and
machine parameters, determine true and false Jfaluéhe ServiceAtomCondition
according to the media file information and the mae parameters, and send the true

and false value to the rule managing module;
the rule managing module comprises:

a condition binary tree generating module, whichtasgenerate a condition

binary tree according to the condition node inréradering rule; and

a condition binary tree computing module, whichasrecursively compute the
true and false value of root node in the condiborary tree, according to the true and
false value of the ServiceAtomCondition returned thg condition determining
module, when the computed true and false valugefrbot node is true, send the

notification about the established condition todlogon executing module.

5, The system according to claim 1, wherein theleeng rule library is stored
in player program code, or in an installation aagabf player with a script file, or
located in a centralized database of network.

6, A method for playing a media file, comprising:

A, obtaining a rendering rule from a rendering rilbeary previously established,
analyzing the rendering rule obtained, wherein teedering rule library stores
rendering rules, and a rendering rule defines tecete which action under each

condition;
B, generating a rendering line, according to tmeleeing rule analyzed; and

C, playing the media file by applying the renderiing.
7, The method according to claim 6, wherein steqpBprises:

B1, obtaining descriptions about ServiceAtomConoditiof all the condition
nodes in the rendering rule, calling renderingtegig environment to analyze the
descriptions about the ServiceAtomCondition andaterea ServiceAtomCondition

class instance;

B2, obtaining descriptions about ServiceAtomActmnall the action nodes in

the rendering rule, calling the rendering strategyyvironment to analyze the
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descriptions about the ServiceAtomAction and creat&erviceAtomAction class

instance;

B3, after receiving a notification about establdleendition in the rendering rule,
executing actions corresponding to the conditioblatks B1 and B2, and creating an
applicable rendering line.

8, The method according to claim 7, wherein callthg rendering strategy
environment to analyze the descriptions about #r@iG&AtomAction and create the

ServiceAtomAction class instance in block B2 coregst

determining whether there is a ServiceAtomActionthe action node, if yes,
calling the rendering strategy environment to aralyhe descriptions about the

ServiceAtomAction and create the ServiceAtomActitass instance.
9, The method according to claim 7, before block fB®8her comprising:

obtaining media file information and machine partanedetermining true and
false value of the ServiceAtomCondition accordiaghte media file information and

the machine parameter;

wherein the notification about the established @ood in the rendering rule in

block B3 is determined by implementing the follogisteps:

generating a condition binary tree according todition nodes in the rendering

rule;

recursively computing the true and false value adtrnode in the condition
binary tree, according to the true and false valuthe ServiceAtomCondition; when
the true and false value of the root node is teemding the notification about the

established condition in the rendering rule.

10, The method according to claim 9, wherein ragahg computing the true
and false value of the root node in the conditioraty tree, according to the true and

false value of the ServiceAtomCondition comprises:
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calling the rendering strategy environment to cotaphe true and false value of
the ServiceAtomCondition corresponding to a leftcchode in the condition binary

tree;

determining whether a right child node in the cdiodi binary tree is the
ServiceAtomCondition, if yes, calling the renderstgategy environment to compute
the true and false value of the ServiceAtomConditiorresponding to the right child
node; otherwise, recursively computing the true fahgk value of a condition denoted

by a tree, the root node of which is the rightamode;

performing a logical computation on the true ardeaalues of the left and right
child nodes, according to a logical relationshipa@en the left and right child nodes
in the condition binary tree, to obtain the truel dalse value of the root node in the

condition binary tree.
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