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DATA TRANSMISSION AND RENDERING
TECHNIQUES IMPLEMENTED OVER A
CLIENT-SERVER SYSTEM

RELATED APPLICATION DATA

The present application claims priority under 35 USC
119(e) from U.S. Provisional Patent Application No. 60/247,
392 filed Nov. 10, 2000, the entirety of which is incorporated
herein by reference for all purposes. The present application
also relates to copending U.S. patent application Ser. No.
09/568,603, filed on May 10, 2000, which is incorporated
herein by reference in its entirety for all purposes.

BACKGROUND OF THE INVENTION

The present invention relates generally to data networks,
and more specifically to data transmission and rendering
techniques to be implemented in a client-server system.

FIG. 1 shows a block diagram of a typical client-server
system 100, wherein the client device 102 and the server
device 106 communicate with each other via the Internet
104.

In most Internet-based client-server systems, when a
client process 102 desires specific information from a
remote server (such as, for example, a web page), the client
process transmits an HTTP request to the server 106 (via
Internet 104), and the server responds by transmitting an
HTTP response to the client which includes HTML data. A
browser on the client machine renders the HTML data and
displays it to the user in the form of an HTML (i.e. web)
page. This entire process may be initiated by the user at the
click of a button, such as, for example, by clicking a mouse
button on a URL link. However, the desired information will
typically not be displayed instantaneously. Rather, the user
typically is required to wait a time interval (referred to as the
end-user experienced response time) until the desired infor-
mation is retrieved from the server system and displayed on
the client machine. This delay is undesirable. Accordingly, it
will be appreciated that it is generally desirable to reduce the
end-user experienced response time.

SUMMARY OF THE INVENTION

According to different embodiments of the present inven-
tion, a method and computer program product are disclosed
for generating formatted information for display on a com-
puter system. The computer system may be configured to
include at least one interface for communicating with a
server computer system. A request is sent from the computer
system to the server system. According to one embodiment,
the request may correspond to an HTTP request for infor-
mation relating to a specific HTML page or web page. A
response is then received from the server system. According
to one embodiment, the response includes response infor-
mation comprising embedded instructions and data. The
embedded instructions may include instructions for using
the data to generate formatted markup information for
display on the computer system. The embedded instructions
are then executed on the data to thereby generate formatted
markup information for display on the computer system.
According to a specific embodiment, the formatted markup
information corresponds to HTML data to be rendered for
display on the computer system.

Other embodiments are directed to a method and com-
puter program product for generating formatted information
for display on a computer system. The computer system may
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be configured to include at least one interface for commu-
nicating with a server computer system. A request for
desired information is received from the computer system.
According to one embodiment, the request may correspond
to an HTTP request for information relating to a specific
HTML page or web page. A response is then sent to the
computer system. According to one embodiment, the
response includes response information comprising embed-
ded instructions and data. The embedded instructions may
include instructions for using the data to generate formatted
markup information for display on the computer system.
According to a specific embodiment, the formatted markup
information corresponds to HTML data to be rendered for
display on the computer system.

An alternate embodiment of the present invention is
directed to a system for generating formatted information for
display on a computer system. The system comprises at least
one CPU, memory, and at least one interface for communi-
cating with a server computer system. The system may be
configured to send a request to the server system via the at
least one interface. According to one embodiment, the
request may correspond to an HTTP request for information
relating to a specific HTML page or web page. The system
may further be configured to receive a response from the
server system, wherein the response includes response infor-
mation comprising embedded instructions and data. The
embedded instructions may include instructions for using
the data to generate formatted markup information for
display on the computer system. The system may be further
configured to execute the embedded instructions on the data
to thereby generate formatted markup information for dis-
play on the computer system. According to a specific
embodiment, the formatted markup information corresponds
to HTML data to be rendered for display on the computer
system.

Another embodiment of the present invention is directed
to a system for generating formatted information for display
on a computer system. The system comprises at least one
CPU, memory, and at least one interface for communicating
with a client computer system. The system may be config-
ured to receive a request for desired information from the
client computer. According to one embodiment, the request
may correspond to an HTTP request for information relating
to a specific HTML page or web page. The system may
further be configured or designed to send a response to the
client computer, wherein the response includes response
information comprising embedded instructions and data.
The embedded instructions may include instructions for
using the data to generate formatted markup information for
display on the client system. According to a specific embodi-
ment, the formatted markup information corresponds to
HTML data to be rendered for display on the client system.

Additional objects, features and advantages of the various
aspects of the present invention will become apparent from
the following description of its preferred embodiments,
which description should be taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a block diagram of a conventional client-
server system 100.

FIG. 2A shows an example of an HTML page which may
be used to illustrate the data transmission and rendering
techniques of the present invention.
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FIG. 2B shows an example of conventional HTML source
code which may be provided by a conventional server to a
conventional client device in response to an HTTP request.

FIG. 2C illustrates a specific embodiment of the source
code which may be provided by a server to a client device
in accordance with a specific embodiment of the present
invention.

FIG. 3 shows a flow diagram illustrating how information
is transmitted between a client system and a server system
in accordance with a specific embodiment of the present
invention.

FIG. 4 shows a network device 60 suitable for imple-
menting the data transmission and rendering techniques of
the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

This application describes various features associated
with data transmission and rendering techniques to be imple-
mented in a client-server system. It will be appreciated,
therefore, that the data transmission and rendering tech-
niques described in this application merely define specific
embodiments of the data transmission and rendering tech-
niques of the present invention. Alternate embodiments of
the data transmission and rendering techniques of the
present invention may be derived by modifying various
features of the specific embodiment described herein. Such
modifications will be apparent to one having ordinary skill
in the art.

As described previously in the Background Section of this
application, it is generally desirable to reduce the end-user
experienced response time as much as possible. In this
regard, it will be appreciated that a combination of different
factors may contribute to the overall end-user experienced
response time, such as, for example, the server response
time, communication latency, download time, client pro-
cessing speed, etc. The server response time indicates how
quickly a server is able to respond to a particular request,
such as, for example, an HTTP request. The communication
latency represents the start up costs associated with the
connection between the client and the server. Typically, each
time the user clicks on a particular link in a web browser
application, a connection to a server is established, which
incurs another latency period. The client processing speed
corresponds to how quickly the client (or browser machine)
is able to render the page as it receives it. The download time
represents an amount of time that it takes to download a
requested page once the request has been received and
processed by the server. This value may be significantly
affected by the connection speed that has been established
between the client and the server.

With the limited connection speeds that are typically
established between the client and the server, one of the
more significant factors in the end-user experienced
response time is the size of the page being downloaded.
Thus, it will be appreciated that, by reducing the amount of
bytes to be downloaded from the server process, the end-
user experienced response time may also be reduced.

FIG. 2A shows an example of an HTML page which may
be used to illustrate the data transmission and rendering
techniques of the present invention. The HTML page 200 of
FIG. 2A represents the web page which is displayed to a user
of the client device 102. In the example of FIG. 2A, it is
assumed that the web page 200 represents a phone book
page which includes personalized contact information spe-
cific to that user. For example, a first entry 202 on page 200
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provides personalized information for a contact named
Bryan. A second entry 204 on page 200 provides personal-
ized information for a contact named Dean. A third entry 206
on page 200 provides personalized information for a contact
named Ajit. A fourth entry 208 on page 200 provides
personalized information for a contact named Narasimha.

FIG. 2B shows an example of conventional HTML source
code which may be provided by the server 106 to the client
device 102, and subsequently used by a conventional web
browser (such as, for example, Netscape Navigator or Inter-
net Explorer) on the client device for rendering the web page
200. As illustrated in FIG. 2B, each entry 212, 214, 216 and
218 in the HTML source code corresponds to a respective
entry 202, 204, 206, 208 displayed on web page 200.
Moreover, it will be appreciated that each character of text
which is displayed on the web page 200 is included in the
HTML source code of FIG. 2B.

FIG. 2C illustrates a specific embodiment of modified
source code which may be provided by the server 106 to the
client device 102, and subsequently used for rendering the
HTML page 200 in accordance with a specific embodiment
of the present invention. As shown in FIG. 2C, the source
code includes an embedded instruction portion 222 and an
embedded data portion 224. In the example of FIG. 2C, it is
assumed that the embedded instruction portion 222 is imple-
mented using a scripting language such as, for example,
JavaScript, and that the client web browser is capable of
executing the embedded instructions. When compared to the
source code of FIG. 2B, it can be seen at the source code of
FIG. 2C includes fewer bytes of information. For example,
it can be seen that the characters “If you want to send a fax,
please use” are repeated four (4) times in FIG. 2B, but are
included only once in FIG. 2C. The data portion 224
includes all the customized data which will eventually be
rendered into customized HTML data.

It will be appreciated that the actual number of bytes to be
transferred from the server 106 to the client device 102 in
FIG. 2B is significantly greater than that of FIG. 2C. More
specifically, the byte size of the data represented by FIG. 2B
is 1,730 bytes, whereas the byte size of the data represented
by FIG. 2C is 960 bytes.

Thus, according to at least one embodiment of the present
invention, rather than the server 106 sending the entire
HTML source code (as shown in FIG. 2B) to the client
machine 102, the server may transmit embedded instructions
and data (as shown in FIG. 2C) to the client machine,
wherein the embedded instructions and data are processed at
the client machine to thereby generate HTML data to be
rendered for displaying to a user.

FIG. 3 shows a flow diagram illustrating how information
is transmitted between a client system 102 and a server
system 106 in accordance with a specific embodiment of the
present invention. It will be appreciated that the flow dia-
gram of FIG. 3 merely represents an example of a specific
embodiment of how the technique of the present invention
may be used to reduce the amount of actual bytes transferred
from a server device to a client device.

Referring to FIG. 3, it is initially assumed that the client
transmits (1) an HTTP request to the server 106. For
purposes of illustration, it is assumed that the HTTP request
corresponds to a request to retrieve web page 200 of FIG.
2A. The server responds (2) by transmitting an HTTP
response to the client machine. According to a specific
embodiment, the HTTP response includes embedded
instructions and data such as that shown, for example in FIG.
2C. According to a specific implementation, the embedded
data may be in ASCII text format. The embedded data may






