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ESTIMATION OF INITIAL DYNAMIC RENDERING CONTROL DATA 

5 

BACKGROUND 

[001] Computing technology has contributed enormously to the advancement of 

humankind. Computing systems come in a wide variety of physical forms including 

desktop computers, laptop computers, personal digital assistants, telephones, and even 

10 devices that have not been conventionally thought of as computing systems such as, for 

example, refrigerators and automobiles. Thus, a computing system may be any device or 

system that has a processor and a memory of any type.  

[002] Often computing systems are networked together such that the computing 

systems may communicate. A network may be as simple as a single wired or wireless link 

15 coupling two computers or as complex as the Internet. Many of the most commonly used 

applications rely on network technologies. Such applications include, for example, e-mail, 

instant messaging, web browsing, remote network access, electronic whiteboarding, voice

over-IP telephone communication, video conferencing, remote synchronization, and many 

others. In Web browsing technology, one computing system (often referred to loosely as a 

20 "client") sends a request for a page to another computing system (referred to loosely as a 

"server"). The server then responds with a representation of the page to the client, where 

it is displayed on the screen.  

[003] There are several broad techniques for downloading a page such that it can be 

displayed at the client. One technique involves the server generating complete rendering 

25 instructions for the page, and then downloading the rendering instructions to the client.  

The client then parses and executes the rendering instructions. An example of rendering 

instructions would be a HyperText Markup Language (HTML) page. An advantage of 
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this technique is that the entire page may be downloaded in a single request-response 

round trip. A disadvantage of this technique is that if the page is to be changed in any way 

(e.g., when the user selects a portion of the page), upon the client sending a new request to 

the server, the server sends another complete set of rendering instructions to the client.  

5 This requires significant processing resources on the server to formulate rendering 

instructions each time the page is to be altered in any way.  

[004] Another technique is quite different and does not require that the entire page be 

downloaded each time the page is to change. When a server receives a request for a page, 

the server only generates part of the rendering instructions that will be needed to render 

10 the page. For example, the server might generate HTML representing scaffolding for the 

page. The server downloads the HTML along with controls that are executed at the client.  

The controls include logic that permits the client to perform one or more functions. In 

order to perform their function(s), the control may potentially interact with other client

side controls, or even with a server. One type of control (also referred to herein as a 

15 "dynamic rendering control") renders out rendering instructions such as, for example, 

HTML. The dynamic rendering controls permit the logic to consider state information 

that is known to the client, but not necessarily the server, when rendering a control. If the 

state information changes, the displayed form of the control may also change without re

requesting a page from a server. Thus, in many cases, the use of dynamic rendering 

20 controls embedded within HTML scaffolding permits greater flexibility.  

[005] Unfortunately, sometimes the client does not always have all the information 

needed by the dynamic rendering control in order to properly render on the display. In 

that case, the dynamic rendering control causes the client to request the information over a 

network, either from the server that originally downloaded the page to the client, or from a 

25 different server or server cluster altogether. Thus, although the use of dynamic rendering 
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control technology can be more flexible, it also may require a second request-response 

round-trip thereby introducing further latency and network bandwidth requirement when 

rendering a page.  

3



WO 2007/108866 PCT/US2007/002951 

BRIEF SUMMARY 

[006] Although not required, embodiments of the present invention relate to the 

downloading of a page to a client. When a server receives a request for the page from the 

client, the server identifies a representation of the page that corresponds to the network 

5 request, the representation including a dynamic rendering control that may be used to 

render a portion of the page. Rather than leaving it to the client to gain access over a 

network to initial data that is to be used by the dynamic rendering control to properly 

render its portion of the initial page, the server estimates at least some of this initial data.  

The server then transmits a network response that includes all or some of the initial data.  

10 When executing the dynamic rendering control, the client may simply use the initial data 

provided in the network response to render the portion of the page, rather than having to 

gain access to the initial data from a network source in a second round-trip.  

[007] 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 

15 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.  
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BRIEF DESCRIPTION OF THE DRAWINGS 

[008] The appended drawings are used in order to more particularly describe 

embodiments of the present invention. Understanding that these drawings depict only 

typical embodiments of the invention and are not therefore to be considered to be limiting 

5 of its scope, the embodiments will be described and explained with additional specificity 

and detail through the use of the accompanying drawings in which: 

[009] Figure 1 illustrates a computing system in which embodiments of the principles 

of the present invention may operate; 

[010] Figure 2 illustrates a request-response flow between a client and server in 

10 which the response includes initial data for a dynamic rendering component in accordance 

with embodiments of the present invention; 

[011] Figure 3A illustrates a flowchart of a method for initially rendering a page 

using initial data provided by the server in accordance with embodiments of the present 

invention; 

15 [012] Figure 3B illustrates a flowchart of a method for a dynamic rendering control 

to re-rendering its associated portion of the page; 

[013] Figure 4 schematically illustrates a representation of a page with an associated 

initial data source data structure; and 

[014] Figure 5 illustrates a flowchart of method for the server to access the initial 

20 data from another network source using the initial data source data structure.  
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DETAILED DESCRIPTION 

[015] Embodiment of the present invention extend to the facilitation of web page 

rendering by a server by providing initial data for a dynamic rendering control when 

downloading the initial web page containing the dynamic rendering control to the client.  

5 Thus, rather than the client further requesting initial data for the dynamic rendering control 

to render its portion of the initial page, the dynamic rendering control may simply use the 

initial data provided in the response to the original page request to render its portion of the 

web page. Thus, the page may be initially rendered using a single request-response round 

trip while still permitting the use of dynamic rendering controls to update the web page as 

10 updates are warranted.  

[016] The embodiments of the present invention may comprise a special purpose or 

general-purpose computer including various computer hardware, as discussed in greater 

detail below. Figure 1 shows a schematic diagram of an example computing system 100 

that may be used to implement features of the present invention. The described computing 

15 system is only one example of such a suitable computing system and is not intended to 

suggest any limitation as to the scope of use or functionality of the invention. Neither 

should the invention be interpreted as having any dependency or requirement relating to 

any one or combination of components illustrated in Figure 1.  

[017] Computing systems are now increasingly taking a wide variety of forms.  

20 Computing systems may, for example, be handheld devices, appliances, laptop computers, 

desktop computers, mainframes, distributed computing systems, or even devices that have 

not conventionally considered a computing system. In this description and in the claims, 

the term "computing system" is defined broadly as including any device or system (or 

combination thereof) that includes at least one processor, and a memory capable of having 

25 thereon computer-executable instructions that may be executed by the processor. The 
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memory may take any form and may depend on the nature and form of the computing 

system. A computing system may be distributed over a network environment and may 

include multiple constituent computing systems.  

[018] Referring to Figure 1, in its most basic configuration, a computing system 100 

5 typically includes at least one processing unit 102 and memory 104. The memory 104 may 

be system memory, which may be volatile, non-volatile, or some combination of the two.  

An example of volatile memory includes Random Access Memory (RAM). Examples of 

non-volatile memory include Read Only Memory (ROM), flash memory, or the like. The 

term "memory" may also be used herein to refer to non-volatile mass storage such as 

10 physical storage media. Such storage may be removable or non-removable, and may 

include (but is not limited to) PCMCIA cards, magnetic and optical disks, magnetic tape, 

and the like.  

[019] As used herein, the term "module" or "component" can refer to software 

objects or routines that execute on the computing system. The different components, 

15 modules, engines, and services described herein may be implemented as objects or 

processes that execute on the computing system (e.g., as separate threads). While the 

system and methods described herein may be implemented in software, implementations 

in hardware, and in combinations of software and hardware are also possible and 

contemplated.  

20 [020] In the description that follows, embodiments of the invention are described 

with reference to acts that are performed by one or more computing systems. If such acts 

are implemented in software, one or more processors of the associated computing system 

that performs the act direct the operation of the computing system in response to having 

executed computer-executable instructions. An example of such an operation involves the 

7



WO 2007/108866 PCT/US2007/002951 

manipulation of data. The computer-executable instructions (and the manipulated data) 

may be stored in the memory 104 of the computing system 100.  

[021] Computing system 100 may also contain communication channels 108 that 

allow the computing system 100 to communicate with other computing systems over, for 

5 example, network 110. Communication channels 108 are examples of communications 

media. Communications media typically embody computer-readable instructions, data 

structures, program modules, or other data in a modulated data signal such as a carrier 

wave or other transport mechanism and include any information-delivery media. By way 

of example, and not limitation, communications media include wired media, such as wired 

10 networks and direct-wired connections, and wireless media such as acoustic, radio, 

infrared, and other wireless media. The term computer-readable media as used herein 

includes both storage media and communications media.  

[022] Embodiments within the scope of the present invention also include computer

readable media for carrying or having computer-executable instructions or data structures 

15 stored thereon. Such computer-readable media can be any available media that can be 

accessed by a general purpose or special purpose computer. By way of example, and not 

limitation, such computer-readable media can comprise physical storage and/or memory 

media such as RAM, ROM, EEPROM, CD-ROM or other optical disk storage, magnetic 

disk storage or other magnetic storage devices, or any other medium which can be used to 

20 carry or store desired program code means in the form of computer-executable instructions 

or data structures and which can be accessed by a general purpose or special purpose 

computer. When information is transferred or provided over a network or another 

communications connection (either hardwired, wireless, or a combination of hardwired or 

wireless) to a computer, the computer properly views the connection as a computer

25 readable medium. Thus, any such connection is properly termed a computer-readable 
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medium. Combinations of the above should also be included within the scope of 

computer-readable media.  

[023] Computer-executable instructions comprise, for example, instructions and data 

which cause a general purpose computer, special purpose computer, or special purpose 

5 processing device to perform a certain function or group of functions. Although the 

subject matter has been described in language specific to structural features and/or 

methodological acts, it is to be understood that the subject matter defined in the appended 

claims is not necessarily limited to the specific features or acts described herein. Rather, 

the specific features and acts described herein are disclosed as example forms of 

10 implementing the claims.  

[024] Figure 2 illustrates a logic flow of communications between a client 210 and a 

server 220 in order to facilitate the downloading of a page in accordance with the 

principles of the present invention. The page may be, for example, a web page, which 

may include text-based markup language that represent static rendering instructions that 

15 the client may parse and execute in order to display a static portion of the page. For 

instance, web pages are often formulated using HyperText Markup Language (HTML) as 

its basic scaffolding, with script components or other markup language components (such 

as eXtensible Markup Language (XML) components).  

[025] The page may also include one or more dynamic rendering controls. When 

20 instantiated, the dynamic rendering control dynamically renders a portion of the page 

using relevant data. Such relevant data may be present within the dynamic rendering 

control provided from the server, may be present on the client, or may be obtained by the 

client over a network. If the relevant data should change, the dynamic rendering control 

may re-render the portion of the page without the client having to re-request an updated 
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web page. Thus, the dynamic rendering controls are dynamic and flexibly respond to 

changing data.  

[026] In this description and in the claims, there may be occasional reference to a 

"client" computing system" and a "server" computing system. In this description and in 

5 the claims, the terms "client" and "server" are intended to be interpreted broadly. The 

term "server" or "server computing system" is thus any computing system that offers a 

service of any kind to another computing system. The term "client" or "client computing 

system" is any computing system that consumes any kind of service offered by another 

computing system. Those of ordinary skill in the art will recognize that networking 

10 technologies have become much more complex than simple client-server topologies of the 

past. Thus, a single computing system may both consume and provide services, and thus 

may be both a client and server computing system.  

[027] Figure 3A illustrates a flowchart of a method 300A for downloading a web 

page in a manner that dynamic rendering controls are facilitated without requiring that the 

15 dynamic rendering controls make their own request for additional data required to render.  

Thus, the initial web page may be displayed using a single round trip request-response 

combination, thereby improving efficiency and performance in the display of the initial 

page. Acts performed by the client 210 of Figure 2 are listed in the left half of Figure 3A 

under the heading "Client". Acts performed by the server 220 of Figure 2 are listed in the 

20 right half of Figure 3A under the heading "Server". The method 300 may be performed 

using the logical flow 200 of Figure 2. Accordingly, Figure 2 and Figure 3A will now be 

described with frequent reference to each other.  

[028] The client determines that a page is to be displayed (act 311). For instance, a 

user may interface with a web browser, and select a hyperlink within a current web page, 
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or perhaps select a Uniform Resource Locator (URL). For instance, a URL may be 

selected by typing in a URL in the address field of the web browser.  

[029] In response, the client then submits a request for the associated page (act 312).  

This request (also called herein a "network request") is represented in Figure 2 as request 

5 211, whereas its transmission is represented using arrow A. The request may conform to 

any version of the HyperText Transport Protocol (HTTP) and may be, for example, an 

HTTP GET request.- However, the request may be any request in accordance with any 

protocol that permits the request to be communicated between the client and server.  

[030] Upon receiving the network request for the page from the client (act 331), the 

10 server identifies a representation of the page that corresponds to the network request (act 

332). For instance, the server may access and/or formulate rendering instructions for the 

client to execute when rendering the page.  

[031] Figure 4 abstractly illustrates a page representation data structure 400 that may 

be present on, accessed by, or formulated by the server. The page representation includes 

15 static rendering instructions 401, which may be, for example, HTML code that defines the 

basic scaffolding of the page. The page representation 400 may also optionally include 

script 402, which may be executed by the client to render dynamic portions of the page.  

The page representation 400 may also include at least one dynamic rendering control 403, 

instances of which will allow the client to dynamically render a corresponding portion of 

20 the page using relevant data present in the dynamic rendering control, on the client and/or 

over a network. The page representation 400 may include other items as well as 

represented by the vertical ellipses 404.  

[032] Rather than leave it to the client to access over a network any initial data 

needed for the dynamic rendering control to properly render, the server estimates initial 

25 data that the dynamic rendering control needs to initially render the portion of the page 

11
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(act 333). This estimation may be accomplished in whatever manner provides the initial 

data needed to render the associated portion of the initial page. In one embodiment, the 

author of the page simply includes a data structure (e.g., hereinafter referred to as an 

"initial data source data structure" for clarity) that is associated with the page at the server.  

5 For instance, the initial data source data structure 410 is illustrated with an association 411 

with the page representation 400 of the desired page. The initial data source data structure 

410 may even be initially included within the page representation 400.  

[033] The initial data may be included within the initial data source data structure. In 

that case, estimating the initial data would simply involve accessing of the initial data 

10 source data structure 410, and ensuring that the initial data included within the initial data 

source data structure is included within the response. Alternatively, if the initial data for 

the dynamic rendering component is not within the initial data source data structure 410, 

the initial data source data structure 410 might include instructions to the server on how to 

access the initial data. For this latter scenario, Figure 5 illustrates a method 500 for 

15 estimating the initial data when the server is required to access the initial data over a 

network.  

[034] Specifically, the server accesses the initial data source data structure associated 

with the page representation (act 501). In this case, the initial data source data structure 

provides a network source from which the initial data may be obtained. The server then 

20 requests the initial data from the network source specified in the initial data source data 

structure (act 502), whereupon the initial data is received from the network source (act 

503).  

[035] For instance, the initial data source data structure may appear as follows as 

represented in XML pseudo code at the server: 

25 
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<asp:InitialData RunAt="Server" 

SourceURL="MYSVC.ASMX" 

AssociatedDataSource="DS 1"/> 

5 [036] In this data structure, the data structure is titled "InitialData", and the attribute 

"RunAt" has a value "Server" indicating that the data structure is to be resolved at this 

server, rather than being sent to the client for execution. The SourceURL element 

specifies that the initial data may be found at the location corresponding to the URL 

"MYSVC.ASMX". The AssociatedDataSource element specifies that the initial data 

10 corresponds to a data source element that is included within the page. Thus, when the 

initial data is accessed, the initial data may be placed within or associated with that data 

source element. The client may then know where to find the initial data.  

[037] Returning back to Figure 3, the initial data may thus be estimated (act 323). In 

this description and in the claims, "estimation" of initial data may also include the 

15 deterministic identification of the initial data. Accordingly, the use of the term "estimate" 

should not be construed as requiring that there is any uncertainty as to whether or not the 

initial data is correct. However, the principles of the present invention, do extend to 

situations in which the correctness of the initial data may be in doubt.  

[038] Regardless of how the initial data is estimated, the server then transmits a 

20 network request corresponding to the request to the client (act 334). In Figure 2, the 

network response is represented by response 212, whereas its transmission is represented 

by arrow B. The network response 212 includes at least a transformed version of the 

representation of the page and the estimated initial data for its dynamic rendering 

component. This initial data is schematically represented by the initial data 213 being 

25 included within or associated with a dynamic rendering control 214 within the network 
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response 212 of Figure 2. The page representation may be, for example, a text-based 

representation (such as an HTML web page) that is transformed into a format suitable for 

transmission. For instance, the web page may be compressed and/or encrypted, and 

serialized. Initial data may be estimated and included in the network response for more 

5 than one of the dynamic rendering controls included in the network response.  

[039] Once the client receives the network response (act 313), the client then displays 

the web page. In order to do this, the client executes any of the static rendering 

instructions (see 401 of Figure 4) and script (see 402 of Figure 4) included within the page 

representation provided by the server. In addition, the client begins executing each 

10 dynamic rendering control (act 314).  

[0401 In order to execute the dynamic rendering control, the client first instantiates 

the dynamic rendering control using relevant information present at the client. The 

dynamic rendering control may be a node in a rendering control tree. For instance, the 

rendering control might be a "ListView" control, although the principles of the present 

15 invention are not limited to the type of the control.  

[041] The dynamic rendering control then determines whether additional initial data 

is needed in order to fully render its portion of the web page (decision block 315). If not 

(No in decision block 315), the corresponding portion of the web page may be rendered 

using the dynamic rendering control (act 316). If so (Yes in decision block 315), the 

20 dynamic rendering control then determines whether the network response includes an 

estimate of the initial data (decision block 317). If the initial data is present in the network 

response (Yes in decision block 317), then the dynamic rendering control then determines 

whether it now has all of the initial data needed to render its portion of the initial page 

(back to decision block 315) in light of the additional initial data found in the network 

25 response.  

14
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[042] In one embodiment, the initial data may have been acquired from a data source 

data structure within the page representation. In that case, the initial data may be accessed 

by the dynamic rendering control querying the data source component for the initial data, 

whereupon the data source component provides the initial data to the rendering 

5 component.  

[043] For instance, suppose the dynamic rendering control was a "ListView" control.  

The dynamic rendering control may appear as follows: 

<ListView AssociatedDataSource="D 1" 

10 OTHER LIST VIEW ATTRIBUTES AND STATE 

I> 

[044] This ListView control specifies that the data source to which it is to go to 

access the initial data is identified by "Dl". The following represents an example of a 

15 corresponding data source control identified as "Dl ": 

<DataSource ID = "Dl"> 

<Data> 

INITIAL DATA 

20 </Data> 

</DataSource> 

[045] Here the initial data is included within the Data element of the Data Source 

control. The data source control includes an attribute "ID" that identifies the data source 

25 component as "Dl". Thus, the ListView component would access the initial data within 
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the data source control. This initial data may be structured data (such as might be 

represented using XML) or may be imunstructured data, so long as the data may be 

interpreted by the dynamic rendering control or altered by the client to be interpretable by 

the dynamic rendering control.  

5 [0461 In this case (Yes in decision block 317 followed by No in decision block 315), 

the initial data was included in the network response, and thus the dynamic rendering 

control was able to render without having to perform a second request-response round trip.  

If there is initial data for one or more of the dynamic rendering controls that would 

normally require one or more additional request-response round trips, the rendering 

10 process has been saved from those additional round trips, thereby improving performance 

in rendering the initial web page. The savings is especially apparent when one considers 

that there may be a number of dynamic rendering controls in a web page, and that each of 

those dynamic rendering controls may require more than one additional round trip in order 

to gain all of the data required to render its respective portion of the display.  

15 [047] For instance, if the network response had not included the initial data (No in 

decision block 317), the client would then request the data from another network source 

(act 318). For instance, in Figure 2, the client sends a request 221 for data as represented 

by transmission C. That other network source may be the server 220 or may be some 

other server. This request may involve the dynamic rendering control querying the data 

20 source control for the data. In response, the data source control may request the additional 

data from a network source that is identified in the data source control. For instance, the 

data source control may have instead be structured as follows: 

<DataSource ServiceURL="MYSVC.ASMX" ID= "Dl"> 

25 
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[048] Once the data is returned to the data source control over the network (see 

transmission D including the second response 222 that contains the data 223 in Figure 2), 

the data source control would then return the data to the dynamic rendering control. The 

dynamic rendering control may then use the data acquired from the other network source 

5 to render the portion of the web page using the rendering component (act 316).  

[049] . This permits the initial web page to be rendered with a single request and 

response in the case where the initial data is returned in the response to the initial web 

page request. Figure 3B illustrates a process 300B that would occur at the client if the 

web page were to be updated once a dynamic rendering control determines that its 

10 associated portion of the web page is to be updated. Specifically, upon detecting that its 

portion of the web page is to be updated (act 320), the dynamic rendering control accesses 

updated data needed to render the updated page (act 321). This may involve the dynamic 

rendering control accessing the updated data over a network. The dynamic rendering 

control then uses the updated data to update its portion of the web page (act 322).  

15 [050] Although methods have been described with respect to Figures 3A and 3B, the 

principles of the present invention extend to computer program product comprising one or 

more computer-readable media having thereon one or more computer-executable 

instructions that, when executed by one or more processors of the server computing 

system, cause the computing system to perform all or portions or either or both of these 

20 methods. For instance, referring to Figure 1, memory 104 and communication channels 

108 may represent examples of such computer-readable media. The memory 104 

represents an example of physical computer-readable media in the form of physical 

storage and/or memory media. The principles of the present invention also extend to 

computing systems themselves that are configured through hardware, software, or a 

17
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combination of hardware and software, to perform all of portions of the methods of Figure 

3A and/or Figure 3B.  

[051] Accordingly, the principles of the present invention allow a mechanism to use 

dynamic rendering controls in pages while avoiding any need for the dynamic rendering 

5 controls to use additional network bandwidth to acquire information needed for the 

dynamic rendering control to initially render. This thereby improves efficiency in 

rendering web pages.  

[052] The present invention may be embodied in other specific forms without 

departing from its spirit or essential characteristics. The described embodiments are to be 

10 considered in all respects only as illustrative and not restrictive. The scope of the 

invention is, therefore, indicated by the appended claims rather than by the foregoing 

description. All changes which come within the meaning and range of equivalency of the 

claims are to be embraced within their scope.  
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CLAIMS 

What is claimed is: 

1. A method for a server computing system to facilitate rendering of a page at 

5 a client, the method comprising: 

an act of receiving a network request for a page from a client; 

an act of identifying a representation of the page that corresponds to the network 

request, wherein the representation includes at least one dynamic rendering control that 

may be used to render a portion of the page; 

10 an act of estimating some or all of an initial set of data that the dynamic rendering 

control needs to properly render the portion of the page; and 

an act of transmitting a network response to the client, the network response 

corresponding to the network request and including at least a transformed version of the 

representation of the page and some or all of the initial set of data.  

15 

2. A method in accordance with Claim 1, wherein the representation of the 

page is a text-based representation and is transmitted using a transformed version of the 

representation of the page.  

20 3. A method in accordance with Claim 2, wherein the transformed version of 

the representation of the page is a version of the text-based representation that is 

transformed into a format suitable for transmission.  

4. A method in accordance with Claim 1, wherein the act of estimating some 

25 or all of the initial set of data comprises: 
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an act of accessing an initial data source data structure from the representation of 

the page, the initial data source data structure specifying the initial set of data.  

5. A method in accordance with Claim 1, wherein the act of estimating some 

5 or all of the initial set of data comprises: 

an act of accessing an initial data source data structure from the representation of 

the page, the initial data source data structure providing a network source from which the 

initial data may be obtained; 

an act of requesting the initial data from the network source; and 

10 an act of receiving the initial data from the network source in response to 

requesting the initial data from the network source.  

6 A computer program product comprising one or more computer-readable 

media having thereon one or more computer-executable instructions that, when executed 

15 by one or more processors of the server computing system, cause the computing system to 

perform the method of Claim 1.  

7. A computing system configured to perform the method recited in Claim 1.  

20 8. A method for a client computing system to download a page, the method 

comprising: 

in response to a request for a web page being sent to a server, an act of receiving a 

response to the request in the form of a representation of the web page that includes at 

least one dynamic rendering control that may be used to render a portion of the web page; 

25 an act of executing the dynamic rendering control; 

20
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while executing the dynamic rendering control, performing the following: 

an act of determining that additional data is needed in order to fully render 

the portion of the web page; 

an act of determining whether or not the network response also includes an 

5 estimate of the additional data; and 

if it is determined that. the network response includes the estimate of the 

additional data, an act of using the estimate of the additional data to render the 

portion of the web page using the dynamic rendering control; and 

if it is determined that the network response does not include the estimate 

10 of the additional data, an act of requesting the additional data from another 

network source; and an act of using the additional data acquired from the other 

network source to render the portion of the web page using the dynamic rendering 

control.  

15 9. A method in accordance with Claim 8, wherein the network response 

includes a representation of a data source control, wherein the act of using the estimate of 

the additional data comprises: 

an act of the dynamic rendering control querying the data source control for the 

additional data; and 

20 an act of the data source control providing the additional data included in the data 

source control to the dynamic rendering component.  

10. A method in accordance with Claim 8, wherein the network response 

includes a representation of a data source control, wherein the act of requesting the 

25 additional data from another network source comprises: 
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an act of the dynamic rendering control querying.the data source control for the 

additional data; and 

an act of the data source control requesting the additional data from a network 

source that is identified in the data source component.  

S 

11. A method in accordance with Claim 8, further comprising: 

an act of detecting that the web page is to be updated; 

an act of the dynamic rendering control accessing updated data; and 

an act of the dynamic rendering control re-rendering the portion of the web page 

10 using the updated data.  

12. A method in accordance with Claim 11, wherein the act of the dynamic 

rendering control accessing updated data comprises: 

an act of the client computing system requesting the updated data over a network.  

15 

13. A method in accordance with Claim 8, wherein the request is a HyperText 

Transport Protocol (HTTP) request.  

14. A computer program product comprising one or more computer-readable 

20 media having thereon one or more computer-executable instructions that, when executed 

by one or more processors of the server computing system, cause the computing system to 

perform the method of Claim 8.  

15. A computing system configured to perform the method recited in Claim 8.  

25 

22



WO 2007/108866 PCT/US2007/002951 

16. A computer program product comprising one or more computer-readable 

media having thereon computer-executable instructions that, when executed by one or 

more processors of a computing system, cause the computing system to perform the 

following in response to receiving a response to a network request for a web page, the 

5 response including a representation of the web page including at least one dynamic 

rendering control that may be used to render a portion of the web page: 

an act of executing the dynamic rendering control; 

while executing the dynamic rendering control, performing the following: 

an act of determining that additional data is needed in order to fully render 

10. the portion of the web page; 

an act of determining that the response includes an estimate of the 

additional data; and 

an act of using the estimate of the additional data to render the portion of 

the web page using the dynamic rendering control.  

15 

17. A computer program product in accordance with Claim 16, wherein the 

dynamic rendering control is part of a control tree.  

18. A computer program product in accordance with Claim 16, wherein the 

20 computer-executable instructions for performing the act of using the estimate of the 

additional data comprise computer-executable instructions for performing: 

causing the dynamic rendering control to request the additional data. -from a data 

source control also provided in the representation of the web page; and 

causing the data source control to provide the additional data to the dynamic 

25 rendering control.  
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19. A computer program product in accordance with Claim 16, wherein the one 

or more computer-readable media are physical storage media.  

5 20. A computer program product in accordance with Claim 16, wherein the one 

or more computer-readable media are physical memory media.  
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