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HIGH LEVEL GRAPHICS STREAM
[0001] The present application claims priority under 35 U.S.C. §119(e) to U.S.
Provisional Application No. 60/714,880, filed September 7, 2005, the disclosure of
which is incorporated herein.

BACKGROUND

[0002] When application programs or processes provide images or graphics to
be displayed, the application programs or processes may send graphics commands to
operating system components or other processes that use the graphics commands to
render the images or graphics. The graphics commands, which are also referred to as'
higher-level graphics commands or primitives, might specify or define colors, lines,
shapes, and other graphics constructs. The operating system components or processes
receiving the graphics commands may interpret or convert the graphics commands
into lower-level graphics information such as individual pixel values or bitmaps
which are used to render graphics on a display device.
[0003] An example of graphics commands is GDI which represents
“Graphical Device Interface”, “Graphics Device Interface”, or “Graphics Display
Interface”. In a GDI implementation, an interface (i.e., GDI interface) may be part of
or supports a component or process that receives the graphics commands. In
particular, the GDI interface receives parameters from an application, where the
parameters are for an image or graphic to be represented. The GDI interface produces
the image by sending commands to a process or component which in turn renders the
image to a display or output device such as a monitor, printer, etc.
[0004] In certain implementations, the application programs or processes
sending such graphics commands reside on devices or computers that are separate
from devices or computers hosting the operating system components or processes that
receive the graphics commands. These implementations may be referred to as trans-
machine systems, examples of which include terminal service systems where
applications reside on a central server computer and remote client computers receive
the graphics commands that are rendered locally (i.e., at the client computers). In
other implementations, the application programs and operating system components
(processes) receiving the graﬁhics commands reside on the same device or computer

and may be referred to as trans-process systems. Other implementations may send
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graphics commands using the same process; however, such implementations may use
different threads in which the graphics commands are passed. These implementations
may be referred to as trans-thread systems.

[0005] Regardless of the particular implementation or system, whether it be
trans-machine, trans-process, or trans-thread, the graphics commands sent by the
application programs are typically transitory. In other words, once the graphics
commands are sent by the application for processing and received, they are
immediately consumed or processed. This is particularly true where GDI is used,
where the interface receives parameters, creates graphics commands, and the graphics
commands are immediately consumed. Therefore, if a particular graphics or image is
lost, the application program or process must resend the graphics commands (or
parameters) to the receiving component or process. Furthermore, since graphics
commands may be consumed as they are received, if a user desires to replicate the
graphics or image particular to the graphics commands, the specific graphics
commands must be resent.

[0006] In certain situations, graphics commands are optimized or compressed.
This optimizaﬁon ‘or compression typically is performed in trans-machine
implementations, such as terminal-service systems, where communication between a
central server computer and remote client computers is through a communications
medium such as a network. Bandwidth over the communication medium or network
is often limited.  Therefore, optimization or compression may be needed.
Optimization or compression may result in compromised image quality. For example,
in certain situations, it is desirable to magnify the graphic or image at the receiving
computer or device; however, since the graphics commands have been compressed,
magnification may result in image degradation.

[0007] Furthermore, in certain cases, different applications may support or
provide different types or dissimilar graphics commands. For example, one
application may support a legacy graphics command format such as GDI, while
another application may support a new or different graphics command format.
However, it may be desirable to support different graphics command formats and
allow graphics to be processed from applications using different graphics command

formats.
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SUMMARY

[0008] Graphics commands are provided in data packets in a graphics stream.
The data packets represent objects and resources of an editable model such a visual
tree. The graphics stream or data packets are sent through a dedicated channel, where
an application may be introduced in the channel that modifies the graphics stream or
data packets. The data packets are received by a composition engine that creates a
composition tree that is analogous to the visual tree.
[0009] This Summary is provided to introduce a selection of concepts in a
simplified form that are further described below in the Detailed Description. This
Summary is not intended to identify key features or essential features of the claimed
subject matter, nor is it intended to be used as an aid in determining the scope of the
claimed subject matter.

BRIEF DESCRIPTION OF THE CONTENTS
[00010] The detailed description is described with reference to the
accompanying figures. In the figures, the left-most digit(s) of a reference number
identifies the figure in which the reference number first appears. The use of the same
reference numbers in different figures indicates similar or identical items.
[00011] Fig. 1 is a block diagram of a system that implements a channel to
provide graphics in the form of a visual tree.
[00012] Fig. 2 is a diagram of a visual tree representing graphics or an image,
and an analogous composition tree.
[00013] Fig. 3 is a block diagram of a computing device that implements a
visual tree and composition trees to provide graphics or images.
[00014] Fig. 4 is a block diagram of a system that implements an application

and application program interfaces that modify a composition tree of graphics or an

image.
[00015] Fig. 5 is a diagram of a revised composition tree.
[00016] Fig. 6 is a flowchart illustrating a process.
[00017] Fig. 7 is a flowchart illustrating a process.
DETAILED DESCRIPTION
[00018] Fig. 1 shows a system 100 that provides and renders graphics or

images. In particular, the system 100 implements the use of visual trees and

composition trees in providing and rendering graphics or images. System 100 may be
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implemented as a trans-machine system where elements or processes of system 100
reside in more than one machine or device, and communication between the machines
or devices is through a communication medium such as a network that includes
intranets and the Internet. Examples of trans-machine systems include terminal-
service systems, where a central server computer supports one or more client
computers. In particular, application programs are resident at the central server
computer and accessed or used by the client computers. The system 100 may also be
implemented as a trans-process system, where elements or processes reside on the
same machine or device. Another exemplary implementation of system 100 is a traﬂs-
thread system, where graphics are sent through different threads within the same
process.

[00019] . For simplicity, system 100 shows a single application program 102;
however, system 100 may include multiple application programs. The system 100
further includes a framework 104. An example of framework 104 includes
Windows® Presentation Foundation provided by the Microsoft Corporation.
Framework 104 accesses one or more application programs, such as applipatiop
program 102. In particular, graphics commands are provided by application program
102 to framework 104. Framework 104 may implement or include a particular
application program interface (API) in communicating with application program 102.
[00020] System 100 includes a core 106 which receives graphics commands
from framework 104 and creates a visual tree 108. Visual tree 108 is a representation
of graphics or an image provided by the framework 104, where the graphics or image
is representative of the graphics commands from application program 102.

[00021] The visual tree 106 is made up of visual objects and resources as
described in further detail below. The visual objects and resources may be translated
into particular data packets that make up a data or graphics stream. The graphics
stream is communicated over a dedicated channel 110 to a composition engine 112.
Channel 110 is a dedicated channel in the sense that when other application programs
are included in system 100, each application program has its own dedicated channel.
In a trans-thread system, where the graphics stream is communicated over different
threads, each dedicated channel is representative of a particular thread. As further
discussed below, the channel 110 may also be partitioned into different functional

parts, including a top half channel and a bottom half channel.
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[00022] The data packets of the graphics stream may be provided in a particular
format. An exemplary data packet format is a 32-bit data packet size value and a 32-
bit unsigned packet identification value followed by packet data of one or more
commands. Furthermore, when multiple channels are implemented, each cannel may
be associated with a specific connection. A data packet may provide a message that
specifies the channel connection. Such a message may be implemented in the
following format that includes exemplary fields “Connection ID”, followed by
“Channel ID”, followed by “Command ID”, followed by “Command Data”.

[00023] A back channel 114 may be provided that allows the composition
engine 112 to send back messages to the core 106, framework 104, and application
program 102. Back channels such as back channel 114 may be provided with each
dedicated channel (e.g., channel 110). The messages that are sent back through back
channel 1121 may include hardware status and/or changes to hardware or hardware
configuration that are supported by the composition engine 112. Other examples of
messages returned by the composition engine 112 include out of memory information,
frame rate consumption information, hardware changes, etc.

[00024] Data packets may be arranged in batches, where batches of data
packets are sent over the channel 108 to composition engine 112. For example, visual
objects and resources of a visual tree 108 are sent over as a batch to composition
engine 112. Composition engine 112 waits to receive the entire batch of visual
objects and resources, before creating an analogous composition tree 116. In addition
to the objects and resources that are sent in the graphics stream, commands or
instructions are included the graphics stream. The commands or instructions are
particularly used to create the composition tree 116. When system 100 includes
multiple application programs, because each application program has its own
dedicated channel in which graphics streams, and particularly batches of data packets,
are communicated, composition engine 112 does not have to wait for other batches or
graphics streams to be communicated over the channel. In other words, the dedicated
channels prevent interference of communication of graphics streams (data packet
batches) from different application programs. Furthermore, dedicated channels allow
inherent synchronization of graphics streams such that data packets are received in

their relative chronological order.
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[00025] The composition tree 116 includes the same information (i.e.,
analogous objects and resources) as the visual tree 108; however, the composition tree
116 is formatted to be used by a process/function 118. The process/function 118 may
be an operating system component or application program component that renders
graphics or images using the composition tree 116. Process/function 118 may
interpret or convert the composition tree 116 into lower-level graphics information
such as individual pixel values or bitmaps which are used to render graphics on a
display device (not shown). As further discussed below, objects and resources of
composition tree 116, along with other commands or instructions as to reconstruct the
composition tree 116 may be.stored as a file in a local memory for future use or use in
cases such as “refresh” when the graphics or image represented by the composition is
lost.

[00026] Optimization and compression may be performed on the graphics
streams as they are sent over the channel 110 or other channels. The optimization or
compression may implement one of various optimization and/or compression
methods. Furthermore, the graphic stream messages or graphics stream may be
transported using one of various transport protocols (e.g., RPC, RDP, TCP/IP, etc.)
and/or methods.

[00027] Fig. 2 shows an exemplary visual tree 108 and an exemplary
composition tree 116. Visual tree 108 is made up of hierarchical graphic or visual
objects V1 200(1) to VN 200(N). The visual tree 108 represents graphics or an image.
Each of the visual objects 200 is further described by commands, instructions, or
resources (collectively referred to as “resources”). In particular, resources are used to
describe how to draw the visual objects. Resources may have higher order or lower
order resources. For example, the graphics object V3 200(3) is defined by a “draw
line” resource 202. The “draw line” resource 202 is further described by a “pen”
resource 204. The “pen” resource 204 is further described by a “brush” resource 206.
[00028] As described above, the visual objects V 200 along with the resources
(e.g., resources 202, 204, 206) are translated into data packets and sent in a graphics
stream, along with commands or instructions. The commands or instructions are used
to construct the composition tree 116 using analogous composition objects C1 208(1)
to CN 208(N), and resources defining each of the composition objects C 208 (e.g.,

“draw line” resource 210, “pen” resource 212, and “brush” resource 214). As
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discussed above, a composition engine which receives the graphics stream of visual
objects, resources, commands, and instructions may wait for all of the data packets to
be received before constructing the composition. Therefore, the visual objects,
resources, commands, and instructions may be sent as a batch. .
[00029] Fig. 3 shows an exemplary computing device 300 which implements
visual trees and composition trees to provide and render graphics or images.
Computing device 300 is an implementation of a trans-process system; however, it
will become evident, that elements in computing device 300 may also be implemented
as part of, or have analogous elements in trans-machine and trans-thread systems.
Computing device 300 may be a conventional desktop personal computer (PC), which
includes a local operating system, processing unit or processor(s) 302, and a storage
system or memory 304. As one example, the computing device 300 is a general-
purpose PC implemented with a Windows® brand operating system from the
Microsoft Corporation.

[60030] In this example, application program 306 and legacy application
program 308 may be part of multiple application programs resident in memory 304 or
which reside separate from memory 304. Programs 306 and 308 are particularly
accessed and controlled by processor(s) 302. The legacy application program 308
may include application programs that implement graphics command formats such as
GDL

[00031] Computing device 300 includes a framework and core 310 that
supports application program 306. Framework and core 310 includes framework 104
and core 106 described above. In this example, legacy application program 308 is
supported by a legacy framework and core 312. In other implementations, a single
framework and core may be used to support multiple application programs.
Framework and core 310 and legacy framework and core 312 are particularly
configured to create and provide visual trees, such as visual tree 108, based on
commands received from respective application program 306 and legacy application
program 308.

[00032] Framework and core 310 is connected to a redirector 314 which may be
an interface to a dedicated channel “A” that supports application program 306.
Redirector 314 may be considered as a “top half” of the channel “A”. Legacy

framework and core 312 is likewise connected to a legacy redirector 316 which is an



10

15

20

25

30

35

WO 2007/030283 PCT/US2006/031718

-8-

interface to a separate channel “B” that supports the legacy application program 308.
Likewise, redirector 316 may be considered as a “top half” of the channel “B”.
Redirectors 314 and 316 may be connected to or use a transport layer or transport 318.
A redirection layer 320 is a bottom half of channel “A”, and a redirection layer 322 is
a bottom half of channel “B”.

[00033] A composition engine “A” 324 receives a graphics stream through
channel “A” and creates a composition tree for use by process/function “A” 326.
Likewise, composition engine “B” 328 receives a graphics stream through channel
“B” and creates a composition tree for use by process/function “B” 330. Each of
process/function “A” 326 and process/function “B” 330 uses the created composition
trees to render or generate graphics or images to a local display or output device.
[00034] Fig. 4 shows a system 400 that implements an application and
application program interfaces used to modify a composition tree of graphics or an
image. In this example, system 400 is a modification of system 100 described above.
In certain cases, it is desirable to modify graphics or images that are provided by
application programs, such as application pfogram 306 and legacy application
program 308. Considering that optimization or compression may take place when
graphic stream messages or graphics streams are sent, and particularly in trans-
machine systems, it is desirable to minimize degradation of the graphics or image
when modification takes place.

[00035] In this example, an application 402 is located between a top half of
channel 404 and a bottom half of channel 406. The application 402 may perform a
graphics or image modification, or in certain cases application 402 may be configured
as an accessibility application that is able to access or look at a graphics stream that is
being passed through the channel (i.e., between the channel halves 404 and 406). In
general, application 402 is considered as an intermediary that may be placed within a
channel.

[00036] An example of graphics or image modification is enlarging or
magnifying the graphics or image. The application 402 particularly modifies the
graphics stream or particular data packets passing through the channel, such that a
revised composition tree 408 is created. As further discussed below, the modification

may be made on a particular node or nodes of the composition tree, regardless of the
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hierarchy of the node or nodes in the composition. If a relatively higher-level node is
modified, all the nodes below it on the composition tree are affected (i.e., modified).
[00037] A graphics stream application program interface (API) 410 and
playback API 412 may also be provided and exposes the application 402 to the core
104 and composition engine ;110. In particular, graphics stream API 410 is used to
access a graphics stream from the core 104 and playback API 412 is used by
composition engine 110 to open the graphics stream from application 402.

[00038] Graphics stream API 410 may include a “graphics stream open” API
which opens the graphics stream for reading. Furthermore, a pointer may be
implemented and provided to application 402 by the “graphics stream open” API to
the particular function or process which composition engine 110 supports. Graphics
stream API 410 may further include a “graphics stream close” API which closes the
graphics stream for reading. The “graphics stream close” API causes a close message
to be sent to composition engine 110 or to the particular function or process which
composition engine 110 supports.

[00039] Graphics stream API 410 may also include a “graphics stream set
transform hint” API that provides a hint or message to the core 104, or in the case of
trans-machine system (e.g., terminal-service system) a graphics server (i.e., core 104
resident in the graphics server), that the application 402 intends to perform an action
or modification (e.g., magnification) to the graphics stream. For example, in the case
of magnification, the “graphics stream transform hint” API provides a message back
to application program ‘102 to account for enlargement or magnification.
Furthermore, a pointer may be provided as to the particular revised composition tree
404. The message may be sent through a back channel, such as back chammel 114.
[00040] Playback API 412 provides the ability for composition engine 112 to
draw or create fhe revised composition tree 408. In general the playback API 412
exposes the bottom half of channel 406 and the composition engine 112 to the
application 402.

[00041] Fig. 5 is a diagram of a modified or revised composition tree. In
particular, the revised composition tree 408 as modified by application 402 18
illustrated. In this example, the modification is to enlarge or magnify a prior

composition tree (e.g., composition tree 116).
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[00042] When a modification takes place as to graphics or images, the
modification is performed on the composition tree, and particularly to a node or nodes
of the composition tree. Depending on which node or nodes or modified, other nodes
may be affected. In other words, if a particular node is modified, all lower-level nodes
of branches from that particular node are affected or modified. In this example, the
node Cl 208(1) is modified by a “magnify” node 500. Therefore, the prior
composition tree 116 is modified (i.e., magnified) and is provided as revised
composition tree 408.

[00043] Fig. 6 shows a process 600 that provides for graphics streams
representative of visual trees to a process or function. Process 600 may further be
implemented as an API that supports modification of the graphics stream. The process
600 is illustrated as a collection of blocks in a logical flow graph, which represent a
sequence of operations that can be implemented in hardware, software, firmware, or a
combination thereof. In the context of software, the blocks represent computer
instructions that, when executed by one or more processors, perform the recited
operations. Although described as a flowchart, it is contemplated that certain blocks
may take place concurrently or in a different order. The process 600 may be
implemented, for example, by the system 100 of Fig. 1 and/or computing device 300
as discussed in Fig. 3, although the process 600 may be implemented by other
architectures. '
[00044] At block 602, graphics commands are sent to and received by an
application that is located in a channel. The application may be an accessibility
application or an application that performs a modification. An example of such an
application is application 402. The graphics stream may include data packets which
are representative of visual objects and resources that make up a visual tree.

[00045] At block 604, the application opens or accesses the graphics stream.
The opening may be related to merely reading the graphics stre;ams and data packets
of the graphics stream, or a modification may be performed on the graphics stream.
Furthermore, a pointer may be provided to a function or processes supported by a
composition engine receiving the graphics stream.

[00046] At block 606, the actual modification of the graphics stream and/or

data packets is performed. Examples of modification include magnification. In
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certain cases, a message may be provided to a core that provides the graphics streams,
where the message indicates that modification such as magnification is to take place.
[00047] At block 608, the modified stream is passed on to the composition
engine which may create an composition tree based on the original visual tree, and
changes or modifications from the modification.

[00048] At block 610, the graphics stream may be closed. In other words, the
application is precluded from reading the graphics stream. A message may be sent to
the composition engine indicating that the closing is occurring or has occurred.
[00049] Fig. 7 shows a process 700 that allows for communication between a
framework and composition engine. Process 700 may fprther be implemented as a
protocol to provide such communication. The process 700 is illustrated as a collection
of blocks in a logical flow graph, which represent a sequence of operations that can be
implemented in hardware, software, firmware, or a combination thereof. In the
context of software, the blocks represent computer instructions that, when executed by
one or more processors, perform the recited operations. Although described as a
flowchart, it is contemplated that certain blocks may take place concurrently or in a
different order. The process 700 may be implemented, for example, by the system 100
of Fig. 1 and/or computing device 300 as discussed in Fig. 3, although the process 600
may be implemented by other architectures.

[00050] At block 702, a dedicated channel is created which allows
communication between the framework or a core, and the composition engine. A
dedicated back channel may also be created to allow the composition engine to send
back messages to the framework or core.

[00051] At block 704, data packets are sent over or provided over the dedicated
channel. The data packets may be part of a graphics stream and sent as a batch. The
batch of data packets includes all objects and resources that are necessary to create an
editable model. The model is representative of graphics or an image, and for example,
may be a hierarchical tree such as visual tree 108 described above.

[00052] At block 706, an application may be introduced in the channel to
modify the graphics stream or data packets. Examples of the application include a
graphics stream reader or a magnifier. A message may be returned to the framework

or core, indicating that a modification is to be performed.
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[00053] At block 708, the editable model is built using the unmodified or
modified data packets. As discussed, the editable model may be analogous
hierarchical tree to the visual tree created at the core. In particular, the editable model

is considered or referred to as a composition tree, such as composition trees 116 and

408.

CONCLUSION
[00054] The above described system supports communicating a editable model
such as visual tree to a composition engine that creates a composition tree used to
render graphics or an image. Although the invention has been described in language
specific to structural features and/or methodological acts, it is to be understood that
the invention defined in the appended claims is not necessarily limited to the specific
features or acts described. Rather, the specific features and acts are disclosed as

exemplary forms of implementing the claimed invention.
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CLAIMS
What is claimed is:
1. A method of modifying graphics commands representative of a visual

tree comprising;:

receiving from the graphics commands in a graphics stream;

opening the graphics stream;

modifying the graphics stream into a modified graphics stream; and

passing the modified graphics stream to a composition engine that creates a
modified composition tree analogous to the visual tree.

2. The method of claim 1 wherein the receiving the graphics command in
the graphics stream includes data packets representative of visual objects and
resources that make up the visual tree.

3. The method of claim 1 wherein the opening is performed by an
accessibility application.

4. The method of claim 1 wherein the opening includes providing a
pointer to an épplication supported by the composition engine.

5. The method of claim 1 wherein the modifying comprises a

magnification operation on the graphics the stream.

6. The method of claim 1 further comprising closing the graphics stream
from reading.
7. The method of claim 6 wherein the closing further comprises sending a

message to the composition engine that the closing is occurring.

8. The method of claim 1 further comprising providing a message to the
core as to the modifying the graphics stream.

9. A method of communication between a framework and composition
engine comprising:

creating a dedicated channel between the framework and composition engine;

providing data packets over the channel, wherein the data packets are
representative of elements of an editable model of graphics; and

building the editable model of the graphics at the composition engine.
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10.  The method of claim 9 wherein the creating further comprises creating
a back channel for the composition engine to send status information to the
framework.

11.  The method of claim 9 wherein the providing further comprises
batching the data packets, wherein the composition engine builds the editable model
only when the complete batch of data packets is received. '

12.  The method of claim 9 wherein the providing comprises sending a
graphics stream that includes the data packets over the channel.

13.  The method of claim 9 further comprising accessing and modifying the
data packets prior to the building.

14.  The method of claim 9 wherein the editable model is a tree that
includes visual elements and resources that are represented in the data packets, and
commands are provided in the data packets in the building of the editable model.

15. A system comprising:

a framework that accesses graphics commands representing graphics and
images from one or more application programs;

a core which receives the graphics commands from the framework, and creates
a visual tree;

a channel that communicates data packets from the core that represent objects
and resources of the visual tree; and

a composition engine connected t the channel, that creates a composition tree

that is analogous to the visual tree.
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16.  The system of claim 15 wherein the core creates the visual tree by
creating hierarchical visual objects and resouices, wherein the resources describe the
visual objects.

17.  The system of claim 15 wherein the channel is a dedicated channel to
the core and composition engine.

18.  The system of claim 15 wherein the channel is comprised of a top half
and a bottom half, wherein an application may be implemented between the top half
and the bottom half.

19. The system of claim 15 further comprising a back channel, wherein the
composition engine sends messages to the core through the back channel.

20.  The system of claim 15 wherein the system is one of the following: a

trans-machine system, a trans-process system, or a trans-thread system.
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