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IN THE UNITED STATES DISTRICT COURT < =121 il i L]
FOR THE EASTERN DISTRICT OF TEXASnAz 4 A
MARSHALL DIVISION 05 AFR IS Pi 2 L5
TEEASTIRIONARSHALL
epicRealm, Licensing, LLC
v

| S U -

Plaintiff,

CIVILACTIONNO. 2-35C V=150 D)”’/

V.

Speedera Networks, Inc.

Defendant.

L Oy GO TN WO U WO LOR LOn oOn Won

PLAINTIFE’S ORIGINAL COMPLAINT

PARTIES

L. Plaintiff, epicRealm Licensing, LLC, is a Texas limited liability company with its

principal place of business at 100 Crescent Court, Suite 700, Dallas, Texas 75219,

2 Defendant, Speedera Netwotks, Inc, on information and belief, is a Delaware
corporation with its principal place of business at 4800 Great America Patkway, Suite 220, Santa
Clara, California 95054, Defendant may be served with process by serving its registered agent

Ajit K. Gupta at 4800 Great America Parkway, Suite 220, Santa Clara, California 95054

JURISDICTION

3 The Court has jurisdiction over the lawsuit because the action arises under the
patent laws of the United States This Court has jurisdiction of this action under 28 US C.§
1331 and 1338(a), and has personal jurisdiction over the Defendant. Venue is proper in this

district under 28 U S.C. §§ 1391 and 1400(b).
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FACTS
4 Plaintiff, epicRealm Licensing, LLC (“epicRealm” or “Plaintiff”) is the owner by
assignment of US Patents Nos. 5,894,554 issued April 13, 1999 (the “554 Patent”), and
6,415,335 issued July 2, 2002 (the “*335 Patent” and together with the 554 Patent, collectively

referred to herein as the “epicRealm Patents™), which are valid and enforceable.

3. A true and correct copy of the 554 Patent is attached hereto as Exhibit A and a

true and correct copy of the ‘335 Patent is attached hereto as Exhibit B.

6.  The epicRealm Patents concern, among other things, systems and methods for

managing dynamic web page generation requests

7 Defendant, Speedera Networks, Inc , (“Speedera” or “Defendant”) is a provider of
distributed content and application delivery setvices Speedera owns and operates a global
network of servers which allow its customers to outsource the administration of their web-sites,

including the generation of dynamic web pages, to Speedera’s network.

8 As part of the functionality of its network of servers, Speedera uses two template-
based approaches, Edge Side Includes™ (“ESI) and FlexComputing™ (“FlexComputing”), to

improve the generation of dynamic web-pages

9. Speedera has been and is still infringing upon the epicRealm Patents by providing
distributed content and application delivery services according to one or more claims of the
epicRealm Patents and by using ESI and FlexComputing to generate dynamic web pages in

violation of one or more claims in each of the epicRealm Patents

10.  Plaintiff has suffered damage by reason of Speedera’s infiingement of the

epicRealm Patents and will continue to suffer additional damage unless this Court enjoins

HOUSTON: 022305 00001: $99232v1
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Speedera from continuing such infiinging acts and from initiating additional infringing acts in

the future
11.  Speedera has carried out various acts of infringement in deliberate and willful
disregard of Plaintiffs’ rights in the epicRealm Patents

12.  Pursuant to FRCP 38(b), epicRealm requests a trial by jury

COUNT ONE — PATENT INFRINGEMENT

13, Speedera has committed acts of patent infringement by making and using network
infrastructures that manage dynamic Web page generation requests that infringe one or more of

the claims set forth in the epicRealm Patents

COUNT TWO — REQUEST FOR PERMANENT INJUNCTION

14. epicRealm asks the Cout to issue a permanent injunction against Speedera to
prohibit Defendant from making or using any infringing method or apparatus that infringes one

o1 more of the claims set forth in the epicRealm Patents.

PRAYER
For these 1easons, epicRealm asks this Court to:
(a) Permanently enjoin Speedera from infringement of the epicRealm Patents;

(b)  Award damages for infiingement of the epicRealm Patents, including an
assessment of interest and costs;

{c) Award enhanced damages for the willful nature of Speedera’s infringing conduct;
(d) Award reasonable attorney fees; and

{(e) Award all other relief the Court deems just and proper

HOUSTON: 622305 00001: 999232v1
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Of Counsel:

HOUSTON: 022305 00001: 999232v1

Respectfully submitted,

i ' AL a "%401 (1/{/
Michael O. $1 - Attorney-1
Texas State Bar No 19535300
Matithew G Reeves

Texas State Bar No. 00791498

LOCKE LIDDELL & SAPP LLP
600 Travis St, Suite 3400

Houston, Texas 77002
713-226-1200, Telephone
713-223-3717, Facsimile
msutton@]lockeliddell com
mreeves(@lockeliddell.com

Harry L. Gillam, Jr.

State Bar No. 07921800
GILLAM ++ SMITH, L.L.P.
110 South Bolivar

Suite 204

Marshall, TX 75670

Phone: 903 934 8450

Fax: 903.934 9257
gil@gillamsmithlaw.com

ATTORNEYS FOR PLAINTIFF, EPICREALM
LICENSING, LLC
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57 ABSTRACT

The present invention teaches a method and apparatus for
creating and managing custom Web sites. Specifically, one
embodiment of the present invention claims a computer-
implemented method for managing a dynamic Web page
generation request to a Web server. the computer-
implemented method comprising the steps of routing the

707/104. 10 request from the Web server to a page server. the page server
receiving the request and releasing the Web server to process
563 References Cited other requests. processing the request. the processing being
US PATENT DOCUMENTS performed by the page server concurrently with the Web
server, as the Web server processes the other requests. and
;’;46?’133 :ﬁggz mMm etal oo 33790;;563 dypamically generating a Web page in response to the
5 ’392: 400 21995 Berkowit ot al T 395200 ?:quest. the Web p'::ig;a including data dynamically retrieved
5404522 4/1995 Carmonetdl. ... . 395/650 OIf ONE Or MOTe data sources
5404523 4/1985 DellaFera etal‘ . .. 395650
5404527 41995 Irwinetal . ... . 3957700 11 Claims, 5 Drawing Sheets
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U.S. Patent Apr. 13, 1999 Sheet 2 of § 5,894,554
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U.S. Patent Apr. 13, 1999 Sheet 5 of 5 5,894,554
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SYSTEM FOR MANAGING DYNAMIC WEB
PAGE GENERATION REQUESTS BY
INTERCEPTING REQUEST AT WEB

SERVER AND ROUTING TO PAGE SERVER

THEREBY RELEASING WEB SERVER TO
PROCESS OTHER REQUESTS

FIELD OF THE INVENTION

The present invention relates to the ficld of Internet
technology. Specifically, the present invention relates to the
creation and management of custom World Wide Web sites.

DESCRIPTION OF RELATED ART

The World Wide Web (the Web) represents all of the
computers on the Internet that offer users access to infor-
mation on the Internet via interactive documents or Web
pages. These Web pages contain hypertext links that are used
to connect any combination of graphics audio, video and
text. in a non-lincar. non-sequential manner Hypertsxt links
are created using a special software language knmown as
HyperText Mark-Up Language (HTML).

Once created Web pages 1eside on the Web. on Web
servers of Web sites. A Web site can contain numerous Web
pages. Web client machines ruaning Web browsers can
acoess these Web pages at Web sites via a commmunications
protoco! known as HyperText Transpoit Protocol (HTTP),
Web browsers are software interfaces that mn on World
Wide Web clients to allow access to Web sites via a simple
user interface. A Web browser allows a Web client to request
a particular Web page from a Web site by specifying a
Uniform Resource Locator (URL) A URL is a Web address
that identifics the Web page and its location on the Web.
When the appropriate Web site receives the URL. the Web
page corresponding to the requested URL is located, and if
required WIML cutput is generated. The HTML output is
then sent via HT'TPto the client for formatting on the client’s
screen.

Although Web pages and Web sites are extremely simple
to create. the proliferation of Web sites on the Internet
highlighted a number of problems The scope and ability of
a Web page designer to change the content of the Web page
was limited by the static nature of Web pages Once created.
a Web page remained static until it was manually modified.
This in turn limited the ability of Web site managess to
effectively manage their Web sites

The Common Gateway Interface (CGI) standard was
developed to resolve the problem of allowing dynamic
content to be included in Web pages, CGI “calls™ or proce-
dures enable applications to generate dynamically created
HTML output. thus creating Web pages with dynamic con-
tent. Once created. these CGI applications do not have to be
modified in order to retrieve *new” or dynamic data. Instcad.
when the Web page is invoked, CGI “calls” o1 procedures
are used to dynamically retrieve the pecessary data and to
generate a Web page.

CGI applications also enhanced the ability of Web site
administrators t¢ manage Web sites. Administrators no
longer have to constantly update static Web pages. A number
of vendors have developed tools for CGI based
development, to address the issue of dynamic Web page
gensration. Companies like Spider™ and Bluestone™, for
example, have each created development tools for CGE-
based Web page development Anothesr company Haht
Software™, has developed 2 Web page generation tool that
uses @ BASIC-like scripting language. instead of a CGI

scripting language.
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Tools that generate CGI applications do not. however,
resolve the problem of managing numerous Web pages and
requests at a Web site. For example, a single cornpany may
maintain hupdreds of Web pages at thelr Web site. Current
Web server architecture also does not allow the Web server
to efficiently manage the Web page and process Web client
requests. Managing these hundreds of Web pages in a
coherent manner and processing all requests for access to the
Web pages is thus a difficult task Bxisting development
tools are limited in their capabilities to facilitate dynamic
Web page generation, and do not address the issue of
managing Web requests or Web sites.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide
a method and apparatus for creating and managing custom
Web sites Specifically, the present invention claims a
method and apparatus for managing dynamic web page
generation requests,

In one embodiment the present invention claims a
computer-implemented method for managing a dynamic
Web page gencration request to a Web server, the computer-
implemented method comprising the steps of routing the
request from the Web server to a page server. the page server
receiving the request and releasing the Web server to process
other requests. processing the request, the processing being
performed by the page server concurrently with the Web
server. as the Web server processes the other requests. and
dynamically generating a Web page in response to the
request, the Web page including data dynamically retrieved
from one or more data sources Other embodiments also
include connection caches to the one or more data sources.
page caches for each page server, and custom HTML
extension templates for configuring the Web page

Other objects, features and advantages of the present
invention will be apparent from the accompanying drawings
and from the detailed description

BRIEF DESCRIFTION OF THE DRAWINGS

FIG. 1 iltustrates a typical computer system in which the
present invention operates.

FIG. 2 illustrates a typical prior art Web server environ-
ment.

FIG 3 illustrates a typical prior at Web server caviron-
ment in the form of a flow diagram.

FIG. 4 illustzates one embodiment of the presently
claimed invention.

FIG. 5 illustrates the processing of a Web browser request
in the farm of a flow diagram. according to one embodiment
of the presently claimed invention

DETAIL ED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The present invention relates to a method and apparatus
for creating and managing custom Web sites. In the follow-
ing detailed description. numerous specific details are set
forth in order to provide a thorough understanding of the
present invention. It will be apparent to one of ordinary skill
in the art however. that these specific details need not be
used to practice the present invention. In other instances,
well-known structures, interfaces and processes have not
been shown in detail in order not to unnecessarity obscure
the present {nvention.

FIG. 1 illustrates a typical computer system 100 in which
the present invention operates. The preferred embodiment of
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the present invention is implemented on an IBM™ Personal
Commputer manufactured by IBM Corporation of Ammonk,
N.Y. An alternate embodiment may be implemented on an
RS/6000™ Workstation manufactured by IBM Corporation
of Armonk, N.Y. It will be apparent to those of ordinary skill
in the art that other computer system architectures may also
be employed.

In general. such computer systems as illastrated by FIG
1 comprise & bus 101 for communicating information, a
processor 102 coupled with the bus 101 for processing
information. main memory 103 coupled with the bus 101 for
storing information and instructions for the processor 162, a
read-only memaory 104 coupled with the bus 101 for storing
static information and instructions for the processor 162, a
display device 105 coupled with the bus 101 for displaying
information for a computer user, an Input device 106
coupled with the bus 101 for communicating information
and command selections to the processor 192, and a mass
storage device 107. such as a magnetic disk and associated
disk drive. coupled with the bus 01 for storing information
and instructions. A data storage medium 108 containing
digital information is configured to operate with mass stor-
age device 107 to allow processor 102 access to the digital
information on data storage medium 168 via bus 101.

Processor 102 may be any of a wide variety of general
puipose processors of microprocessors such as the Pen-
tium™ microprocessor manufactured by InteI™ Corpora-
tion or the RS/6000™ processor manufactwred by IBM
Corporation. Tt will be apparent to those of ordinary skill in
the art. however, that other varieties of processors may also
be used in a particular computer system. Display device 105
may be a liquid crystal device. cathodc ray tbe (CRI). or
other suitable display device. Mass storage device 107 may
be.a conventional hard disk drive, floppy disk drive.
{D-ROM drive. or other magnetic or optical data storage
device for reading and writing information stored on a hard
disk, a floppy disk, 2 CD-ROM a magnetic tape. or other
magnetic ¢r optical data storage medium. Data storage
medium 108 may be a hard disk. a floppy disk, a CD-ROM.,
2 magnetic tape. or other magnetic or optical data storage
medinm.

In general, processor 102 retrieves processing instructions
and data from a data storage medium 108 using mass storage
device 107 and downloads this information into random
access memory 183 for execution. Processor 102, then
execules an instruction stream from random access memory
103 or read-only memory 104, Command selections and
information input at input device 106 arc used to direct the
flow of instructions executed by processor 102. Equivalent
input device 106 may also be a pointing device such as a
conventional mouse or trackball device The results of this
processing execution are then displayed on display device
105.

The preferred embodiment of the present invention is
implemented as a software module, which may be executed
on a computer system such as compuier system 104 in a
conventional manner Using well known techniques. the
application software of the preferred embodiment is stored
on data storage medium 108 and subsequently 16aded into
and executed within computer system 108, Once initiated.
the software of the preferred embodiment operates in the
manner described below

FIG. 2 illustrates a typical prior art Web server environ-
ment. Web client 200 can make URL requests to Web server
201 or Web server 202 Web servers 201 and 202 inciude
Web server executables. 201(E) and 202(E) respectively.
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that perform the processing of Web client requests. Each
Web server may have a number of Web pages 201(1)-{n)
and 202(1)-(n). Depending on the URL specified by the Web
clicnt 200, the request may be routed by either Web server
execulable 201(E) to Web page 201 (E). for example. or from
Web server executable 202(E) to Web page 202 (1) Web
client 200 can continue making URL requests to retrieve
other Web pages. Web client 200 can also usc hyperlinks
within cach Web page to “jump” to other Web pages or to
other locations within the same Web page

FIG. 3 illastrates this prior art Web server environment in
the form of a flow diagram. In processing block 304, the
Web clicnt makes a URL request. This URL reguest is
examined by the Web browser to determine the appropriate
Web server to route the request to in processing block 302
In processing block 304 the request is then transmitted from
the Web browser to the appropriate Web server. and in
processing block 306 the Web server executable £Xamines
the URL to determine whether it is a HTML document of a
CGE application. If the request is for an HTML document
308, then the Web server executable locates the docurnent in
processing block 310. The document is then transmitied
back through the requesting Web browser for formatting and
display in processing block 312

If the URL request is for a CGI application 314, however,
the Web server exccutable locates the CGI application in
processing block 316. The CGI application then executes
and outputs HTMI. cutput in processing block 318 and
finally, the HTML output is transmitted back to requesting
Web browser for formatting and display in processing block
3.

This pricr art Web server environment does not. however.
provide any mechanism for managing the Web requests or
the Web sites. As Web sites grow. and as the number of Web
clients and requests increase, Web site mamagement
becomes a crucial need.

Por example, a large Web site may receive thousands of
requests or “hits” in a single day. Current Web servers
process each of these requests on a single machine. namely
the Web server machine. Although these machines may be
ronhing “multi-threaded” operating systems that allow
transactions to be processed by independent “threads.” all
the threads are nevertheless on a single machine. sharing a
processor. As such, the Web executable thread may hand off
a request to a processing thread but both threads will still
have to be handied by the processor on the Web server
machine. When Rumercus requests are being simultaneously
processed by multiple threads on a single machine, the Web
server can slow down significantly and become highly
inefficient. The claimed invention addresses this need by
utilizing a partitioned architecture to facilitate the creation
and management of custom Web sites and servers.

FIG. 4 illustrates ome embodiment of the presently
claimed invention. Web client 200 issucs a URL request that
is processed to determined proper routing. In this
embodiment, the request is routed to Web server 201
Instead of Web server executable 201{E) processing the
URL. request, however, Interceptor 400 intercepts the
request and routes it to Dispatcher 402 In one embodiment
Interceptor 400 resides on the Web server machine as an
extension to Web server 201, This embodiment is appropei-
ate for Web servers such as Netsite™ from Netscape. that
support such extensions. A number of public domain Web
servers. such as NCSA™ from the National Center for
Supercomputing Applications at the University of Iinois.
Urbana-Champaign, however do not provide support for
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this type of extension Thus, in an alternate embodiment,
Interceptor 400 is an independent module, connected via an
“intermediate program” to Web server 201, This intermedi-
ate program can be a simple CGI application program that
connects Interceptor 400 to Web server 201, Alternate inter-
mediate programs the perform the same functionality can
also be implemented.

In one embodiment of the invention Dispatcher 402
resides on a different machine than Web server 201 This
embodiment overcomes the limitation described above. in
prior art Web servers, wherein all processing is performed by
the processor on a single machine. By routing the request to
Dispatcher 402 residing on a different machine than the Web
server exccutable 201(E). the request can then be processed
by a different processor than the Web server executable
201(E). Web server executable 201(E) is thus free to con-
tinue servicing client requests on Web server 201 while the
request is processed “off-lire.” at the machine on which
Dispatcher 402 resides.

Dispatcher 402 can. however. also reside on the same
machine as the Web server. The Web site administrator has
the option of configuring Dispatcher 402 on the same
machine as Web server 201 taking into account a variety of
factors pertinent to a particular Web site. such as the size of
the Web site, the number of Web pages and the number of
hits at the Web site. Although this embodiment will not
enjoy the advantage described above. namely off-loading the
processing of Web requests from the Web server machine,
the embodiment does allow flexibility for a small Web site
to grow For example, a small Web site administrator can use
a single machine for both Dispatcher 462 and Web server
201 initially, then off-load Dispatcher 402 onto a scpatate
machine as the Web site grows, The Web site can thus take
advantage of other features of the present invention regard-
less of whether the site has separate machines configured as
Web servers and dispatchers.

Dispatcher 402 receives the intercepted request and then
dispatches the request to one of a number of Page servers
404 (1)~(n). For example. if Page server 404 (1) receives the
dispatched request. it processes the request and retrieves the
data from an appropriate data scurce. such as data source
406, data source 408, or data source 410, Data sources, as
used in the present application. include databases
spreadshests. files and any other type of data repository.
Page server 404 (1) can retrieve data from more than one
data source and incorporate the data from these multiple data
sources in a single Web page.

In one embodiment cach Page server 404(1)(n) resides
on a separate machine on the network to distribute the
processing of the request. Dispatcher 402 maintains a vari-
ety of information regarding each Page server on the
network, and dispatches requests based on this information.
For example. Dispatcher 402 retains dynamic information
regarding the data sources that any given Page server can
access. Dispatcher 402 thus exarnines a particular request
and determines which Page servers can service the URL
request. Dispatcher 402 then hands off the request to the
appropriate Page server.

For example, if the URL. request requires financial data
from data source 408. dispatcher 402 will first examine an
information list. Dispatcher 402 may determine that Page
server 404(3). for example, has access to the requisite data
in data source 408. Dispatcher 482 will thus route the URL
request to Page server 404(3) This “connection caching”
functionality is described in more detail below under the
heading “Performance ”
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Alternately, Dispatcher 462 also has the ability to deter-
mine whether a particular Page server already has the
necessary data cached In the Page server’s page cachie
(described in more detail below. uader the heading
“Performance”). Dispatcher 402 may thus determine that
Page server 484(1) and 404(2) are both logged intc Data
source 408, but that Page server 404(2) has the financial
information already cached in Page server d404(2)'s page
cache In this case. Dispaicher 402 will route the URL
request to Page server 404(2) to more efficiently process the
request,

Finally, Dispatcher 402 may determine that a number or
all Page servers 404(E)}-{n) are logged into Data source 408.
In this scenario, Dispatcher 402 can examine the number of
requests that each Page server is servicing and route the
request to the least busy page server. This “load balancing™
capability can significantly increase performance at a busy
Web site and is discussed in more detail below. under the
heading “Scalability™

If, for example, Page scrver 404(2). receives the request,
Page server 404(2) will process the request. While Page
server 404(2) is processing the request. Web server execut-
able 201(E) can concurrently process other Web client
requests, This partitioned architecture thus allows both Page
server 404(2) and Web server executable 201(E) to simul-
tancously process different requests. thus increasing the
efficiency of the Web site. Page scrver 404(2) dynamically
genesates a Web page in response to the Web client request,
and the dynamic Web page is them either transmitted back to
requesting Web client 200 or stored on a machine that is
accessible to Web server 201, for later retrieval

Onc embodiment of the claimed invention also provides
a Web page designer with HTML extensions. or “dyna” tags.
These dyna tags provide customized HTML functiopality 1o
a Web page designer, to allow the designer to build custom-
ized HTML templates that specify the source and placement
of retrieved data. For example. in one embodiment. a
“dymatext” HTML extension tag specifies a data source and
a column name to allow the HTML template to identify the
daia source to log into and the column name from which to
retrieve data, Alternatively, “dyna-anchor™ tags allow the
designer to build hyperlink querics while “dynablock™ tags
provide the designer with the ability to iterate through
blocks of data, Page servers use these HTML templates to
create dynamic Web pages Then. as described above . these
dynamic Web pages are either transmitted back to requesting
Web client 200 or stored on a machine that is accessible to
Web server 201. for later retrieval

The presently claimed invention provides numerous
advantages over prior art Web servers. including advantages
in the areas of performance, security, extensibility and
scalability.

Performance

One embodiment of the claimed inveation utilizes con-
pection caching and page caching to improve performance.
Each Page server can be configured to maintain a cache of
connections to numerous data sources. For example as
illustrated in FIG. 4, Page server d404(1) cam retrieve data
from data source 406 data source 408 or data source 410
Page server 404(1) can maintain connection cache 412(1).
containing connections to each of data source 406, data
source 408 and data source 410. thus eliminating connect
times from the Page servers to those data sources.

Additionally. another embodiment of the present inven-
tion supposts the caching of finished Web pages. to optimize
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the performance of the data source being utilized. This “page
caching” feature illustrated in FIG. 4 as Page cache 414,
allows the Web site administrator to optimtize the perfor-
mance of data sources by caching Web pages that are
repeatedly accessed. Once the Web page is cached, subse-
quent requests or “hits” will utilize the cacked Web page
rather than rc-accessing the data source. This can radically
improve the performance of the data source.

Security

The present invention allows the Web sitc administrator to
utilize multiple Jevels of security to manage the Web site. In
one embodiment, the Page server can utilize alt standard
encryption and site security features provided by the Web
server. In anocther embediment the Page server cam be
configured to bypass connection caches 412(1)-{n)
described above, for a particular data source and to require
entry of a user-supplied identification and password for the
particular data source the user Is rying to access.

Additionally. another embodiment of the presently
claimed invention reguires no real-time access of data
sources. The Web page caching ability. described above
enables additional security for those sites that want to
publish non-interactive content from internal information
systems. but do not want real-time Internet accessibility to
those internal information systems, In this instance . the Page
server can act as a “replication and staging gent” and create
Web pages in batches, rather than in real-time. These “rep-
licated” Web pages are then “staged” for access at a later
time. and access o the Web pages in this scenario is possible
even if the Page sexver and dispatcher arc not present later

In yet another embodiment, the Page server cap make a
single pass through a Web library, and compile a Web site
that exists in the traditional form of separately available
files. A Web Hbrary is a collection of related Web books and
Web pages. More specifically. the Web library is a hierar-
chical organization of Web document templates, together
with all the associated data source information Information
ashout an eptire Web site is thus contained in a single physical
file, thus simplifying the problem of deploying Web sites
across multiple Page servess. The process of deploying the
Web site in this embodiment is essentially a simple copy of
a single file

Extensibility

One embodiment of the present invention provides the
Web site administrator with Object Linking and Embedding
{OLE) 2.0 extensions to extend the page creation process.
These OLE 2 0 exteasions also allow information submitted
over the Web to be processed with user-supplied function-
ality Utilizing development tools such as Visual Basic,
Visual C++ or PowerBuilder that support the creation of
OLE 2.0 automation . the Web site administrator can add
features and modify the behavior of the Pape servers
described above. This extensibility allows one embodiment
of the claimed invention to be incorporated with existing
technology to develop an infinite number of custom web
SETVers.

For example OLE 2.0 extensions allow a Web site
administrator to encapsulate existing business rules in an
OLE 2 0 automation interface. to be accessed over the Web.
Ore example of a business rule is the steps involved in the
payoff on an installment or morigage loan. The payoff may
involve. for example, taking into account the current
balance. the date and the interest accrued since the last
payment. Most organizations already have this type of
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business rule implemented using various applications. such
as Visual Basic for client-server environments. or CICS
programs on mainframes. If these applications are OLE20
compliant, the Page server “dynacbject” HTML extension
tag can be used to encapsulated the application in an OLE
2 0 automation interface. The Page server is thus extensible
and can incorporate the existing application with the new
Page server functionality.

Scalability

One embodiment of the claimed invention allows “plug
and play” scalability. As described above. referring fo FIG.
4, Dispatcher 402 maintains information about all the Page
scrvers configured to be serviced by Dispatcher 402, Any
number of Page servers can thus be “plugged” into the
configuration illustrated in FIG. 4, and the Page sexvers will
be instantly activated as the information is dynamically
updated in Dispatcher 402 The Web site administrator can
thus manage the overhead of cach Page server and modify
each Page server’s load, as necessary. to improve perfor-
mance. In this manner, cach Page server will cooperate with
other Page servers within a multi-server environment. Dis-
patcher 402 can examine the load on each Page servel and
route new requests according to each Page server's available
resources. This “load-balancing™ across multiple Page serv-
ers can significantly increase a Web site’s performance.

FIG. 5 illustrates the processing of a Web browser request
in the form of a flow diagram, according to one embodiment
of the preseatly claimed invention. A Web browser sends a
URL request to 2 Web server in processing block 500, In
processing block 502, the Web server receives the URL
request. and an interceptor then intercepts the handling of
the request in processing block 564. The interceptor con-
nects to a dispatcher and sends the URL request to the
dispatcher in processing block 506. In processing block 508.
the dispatcher determines which Page servers can handle the
request. The dispatcher also determines which Page server is
processing the fewest requests in processing block 510, and
in processing block 512, the dispatcher sends the URL
request to an appropriate Page server. The Page server
receives the Tequest and produces an HTML. document in
processing block 514. The Page server then responds to the
dispatcher with notification of the pame of the cached
HYML document in processing block 516. In processing
block $18, the dispatcher responds to the interceptor with the
document pame, and the interceptor then replaces the
requested URL with the newly generated HTML document
in processing block 520. The Web sexver then sends the new
HTML document to the requesting client in processing block
522, Finally, the Web browser receives and displays the
HTML document created by the Page server at processing
block 524.

Thus, 2 method and apparats for creating and managing
custom Web sites is disclosed. These specific arrangements
and methods described herein are merely illustrative of the
principles of the present invention. Numerous modifications
in form and detail may be made by those of ordinary skill in
the ast without departing from the scope of the present
invention. Although this invention has been shown in rela-
tion to a particular preferred embodiment it should not be
considered so limited Rather, the present inveation is Lim-
ited only by the scope of the appended claims.

We claim:

1. A computer-implemented methed for managing a
dynamic Web page generation request to a Web server. said
computer-iniplemented method comprising the steps of:

routing said request from said Web server to a page ScTver.

said page server receiving said request and relcasing
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said Web server 1o process other requests, wherein said
routing step further includes the steps of Intercepting
said request at said Web server. routing said request
from said Web server to a dispatcher, and dispatching
said request to said page server;

processing said request, said processing being performed

by satd page server while said Web server concurrently
processes said other requests; and

dynamically generating a Web page in response to said

request. said Web page including data dynamically
retrieved from ore or more data sources

2. The computet-implemented method in claim 1 wherein
said step of processing said request includes the step of
identifying said one or more data sources from which to
retrieve said data.

3 The computer-implemented method in claim 2 wherein
said step of dynamically generating said Web page includes
the step of dynamically retrieving said data from said ons or
more data sources.

4. The computer-implemented method in claim 3 wherein
said step of processing said request includes the step of said
page server maintaining a connection cache to said one o
more data sources.

5 The computer-implemented method in claim 3 wherein
said step of processing said request includes the step of
logging into said one or more data sources

6. The computer-implemented method in claim 3 wherein
said step of dynamically generating said Web page includes
the step of maintaining a page cache containing said ‘Web
page. '

7 The computer-implemented method in ¢laim 3 wherein
said page server includes custom HIML. exteasion tem-
plates for configuring said Web page.

8. The computer -implemented method in elaim 7 wherein
said step of processing said request further includes the step
of inserting said dynamically retrieved data from said one or
more data sources into said custom HTML extension tem-
plates.

9 A networked system for managing & dynamic Web page
generation request, said system comprising:

one or more data sources;

a page server having a processing means;
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a first computer system including means for generating

said request; and

a second computer system Including means for receiving

said request from said first computer, said second
computer system also including a router. said router
routing said request from said second computer system
to said page server. wherein said routing further
includes imtercepting said request at said second
computer, Touting said request from said second com-
puter to a dispatcher, and dispatching said request to
said page server said page server receiving said request
and releasing said second computer system to process
other requests, said page server processing means pro-
cessing said request and dynamically generating a Web
page in response to said request, said Web page includ-
ing data dynamically retrieved from said one or more
data sources.

10. The networked system in claim 9 wherein said router
in said second compater system includes:

an interceptor intercepting said request at said second

computer system and routing said reguaest; and

a dispatcher receiving said routed request from said

interceptor and dispatching said request to said page
server.

11 A machine readable medium having stored thereon
data representing sequences of imstructions. which when
executed by a computer system. cause said compater system
to perform the steps of:

routing a dynamic Web page generation request from a

Web server to a page server. said page server receiving
said request and releasing said Web server to process
other requests wherein said routing step further
includes the steps of intercepting said request at said
Web server, routing said request from said Web server
to a dispatcher, and dispatching said request to said
page server;

processing said request. said processing being performed

by said page server while said Web server concurrently
processes said other requests; and

dynamically generating a Web page said Web page

including data retrieved from one or more data sources.

¥ ok ¥ ® K
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SYSIEM AND METHOD FOR MANAGING
DYNAMIC WEB PAGE GENERATION
REQUESTS

This application is a division of Ser No 08/636,477,
filed Apr 23, 1996, now U S Pat No 5,804,554

FIELD OF THE INVENIION

The present invention relates to the field of Internet
technology. Specifically, the present invention relates to the
creation and management of custor: Workl Wide Web sites.

DESCRIPTION OF RELATED ART

The World Wide Web (the Web) represents all of the
computers on the Internet that offer users access to infor-
mation on the Internet via inferactive documents or Web
pages. These Web pages contain hypertext links that are used
to connect any combination of graphics, audio, video and
text, in a non-linear, non-sequential manner Hypertext links
are created using a special software language known as
HyperText Mark-Up Language (HTML)

Once created, Web pages reside on the Web, on Web
servers or Web sites. A Web siie can contain numerous Web
pages. Web client machines running Web browsers can
access these Web pages at Web sites via a communications
protocol known as HyperTexi Transport Protocol (HTTE).
Web browsers are software interfaces that run on World
Wide Web clients to allow access to Web sites via a simple
user interface. A Web browser allows a Web client to request
a particular Web page from a Web site by specifying a
Uniform Resource Locator (URL). A URL.is a Web address
that identifies the Web page and its location on the Web
When the appropriate Web site receives the URL, the Web
page corresponding to the requested URL is located, and if
required, HTML output is generated The HIML output is
then sent via HTTP to the client for formatting on the client’s
screen

Although Web pages and Web sites are extremely simple
to create, the proliferation of Web sites on the Internet
highlighted a number of problems The scope and ability of
a Web page designer to change the content of the Web page
was Hmited by the static nature of Web pages Once created,
a Web page remaired static until it was manually modifled
This in turn limited the ability of Web site managers to
effectively manage their Web sites

The Common Gateway Interface (CGI) standard was
developed o tesolve the problem of allowing dynamic
content to be included in Web pages CGI “calls” or proce-
durcs enable applications 1o generate dynamically created
HIML qutput, thus creating Web pages with dynamic con-
tent. Once created, these CGY applications do not have to be
modified in order to retrieve “new” or dynamic data Instead,
when the Web page is invoked, CGI “calls” or procedures
are used to dynamically retrieve the necessary dafa and to
generate a Web page

COGI applications also enhanced the ability of Web site
administrators to manage Web sites. Administrators no
longer have to constantly update static Web pages, A number
of vendors have developed tools for CGI based
development, to address the issue of dynamic Web page
generation Companies like Spider™ and Bluestone™, for
example, have each created development tools for CGI-
based Web page development Another company, Haht
Software™, has developed a Web page generation tool that
uses a2 BASIC-like scripting language, instead of a CGI
scripting language
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Tools that generate CGI applications do not, however,
resolve the problem of managing numerous Web pages and
requests at « Web site For example, a single company may
maintain hundreds of Web pages at their Web site Current
Web server architeciure also does not allow the Web server
to efficiently manage the Web page and process Web client
requests Managing these hundreds of Web pages in a
colierent manner and processing all requests for access (o the
Web pages is thus a difficult task Existing development
tools are limited in their capabilities to facilitate dynamic
Web page generation, and do not address the issue of
managing Web requests or Web sites

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide
a method and apparatus for creating and managing custom
Web sites Specifically, the prescnt invention claims a
method and apparatus for managing dynamic web page
generation requests

In one embodiment, the present invention claims a
computer-implemented method for managing a dynamic
Web page generation request 1o a Web server, the computer-
implemented method comptising the steps of routing the
request from the Web server (o a page server, the page server
receiving the request and releasing the Web server to process
other requests, processing the request, the processing being
performed by the page server concurrently with the Web
server, as the Web server processes the other requests, and
dynamically generating a Web page in response to the
request, the Web page including data dynamically retrisved
from one or more data sources Other embodiments also
include connection caches to the one or more data sources,
page caches for each page server, and custom HTML
extension templates for configuring the Web page

Other objects, features and advantages of the present
invention will be apparent trom the accompanying drawings
and from the detailed description

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a typical computer system in which the
present invention operates

LIG 2 illustrates a typical prior art Web server environ-
ment.

FIG 3 illustrates a typical prior art Web server environ-
ment in the form of a flow diagram

FIG 4 illustrates one embodiment of the presently
claimed invention

FIG. 5 illustrates the processing of a Web browser request
in the form of a flow diagram, according to one embodiment
of the presenily claimed invention

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The present invention relates to a method and apparatus
for creating and managing custom Web sites In the follow-
ing detailed description, numerous specific details are set
forth in order to provide a thorough understanding of the
present fnvention 1t will be apparent to one of ordinary skill
in the art, however, that these specific details need not be
used 1o practice the present invention In other instances,
well-known structures, interfaces and processes have not
been shown in detail in order not to unnecessarily obscure
the present invention.

FIG 1 illustrates a typical computer systern 100 in which
the present invention operates The preferred embodiment of
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the present invention is implemented on an IBM™ Personal
Computer mamufactured by IBM Corporation of Armank,
New York An alternate embodiment may be implemented
on an RS/6000™ Workstation mamufactured by IBM Cor-
poration of Armonk, New York. It wili be apparent to those
of ordinary skill in the agt that other computer system
architectures may also be employed

In general, such computer systems as illustrated by FIG.
1 comprise a bus 101 for communicating information, a
processor 102 coupled with the bus 101 for processing
information, main memory 103 coupled with the bus 101 for
storing information and instructions for the processor 102, a
read-only memory 104 coupled with the bus 101 for storing
static information and instructions for the processor 102, a
display device 105 coupled with the bus 101 for displaying
information for a computer user, an input device 106
coupled with the bus 101 for communicating information
and command selections to the processor 102, and a mass
storage device 107, such as a magretic disk and associated
disk drive, coupled with the bus 101 for storing information
and insiructions A data storage medium 108 containing
digital information is configured to operate with mass stor-
age device 107 o allow processer 102 access to the digital
information on data storage medium 108 via bus 101

Processor 102 may be any of a wide variety of general
purpose processors or microprocessors such as the Pen-
{um™ microprocessor manufactured by Intel™ Corpora-
tion or the RS/6000™ processor manufactured by IBM
Corporation It will be apparent to those of ordinary skill in
the art, however, that other varieties of processors may also
be used in a particular computer system Display device 103
may be a liquid erystal device, cathode ray tube (CRT), or
other suitable display device. Mass storage device 107 may
be a conventional hard disk drive, floppy disk drive,
CD-ROM drive, or other magnetic or optical data storage
device for reading and writing information stored on a hard
disk, a Hoppy disk, a CD-ROM a magnetic tape, or other
magnetic or optical data storage medium Data storage
medium 108 may be a hard disk, a floppy disk, a CD-ROM,
a magnetic tape, or other magnetic or optical data storage
medium

In general, processor 102 retrieves processing instructions
and data from a data storage medium 108 using mass storage
device 107 and downloads this information info random
access memory 103 for execution. Processor 102, then
executes an instruction stream from random access memory
103 or read-onty memory 104 Command selections and
information input ai input device 106 are used to direct the
flow of instructions executed by processor 102 Equivalent
input device 106 may also be a pointing device such as a
conventional mouse or trackball device. The results of this
processing execution are then displayed on display device
105,

The preferred embodiment of the present invention is
implemented as a software module, which may be executed
on a computer system such as computer system 100 in a
conventional manner. Using well known techniques, the
application software of the preferred embodiment is stored
on data storage medium 108 and subsequently loaded into
and executed within computer system 100 Once initiated,
the software of the prefermed embodiment operates in the
manner described below

FIG. 2 illustrates a typical prior art Web server enviren-
ment Web client 200 can make URL requests to Web server
201 or Web server 202 Web servers 201 and 202 include
Web server executables, 201(E) and 202(E) respectively,
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that perform the processing of Web client requests. Hach
Web server may have a number of Web pages 201(1)-(n)
and 202(1)-(n) Depending on the URL specified by the Web
client 200, the request may be routed by either Web server
executable 201(E) to Web page 201 (1), for example, or from
Web server executable 202(E) 1o Web page 202 (1) Web
client 200 can continue making URL requests to retrieve
other Web pages Web client 200 can also use hyperlinks
within each Web page to “jump” to other Web pages or to
other locations within the same Web page.

FIG 3 illustrates this prior art Web server environment in
the form of a flow diagram In processing block 300, the
Web client makes a URL request This URL request is
examined by the Web browser to determine the appropriate
Web server to route the request to it processing block 302
In processing black 304 the request is then transmitted from
the Web browser to lhe appropriate Web server, and in
processing block 306 the Web server executable examines
the URL to determine whether it is a HTML document or a
CGI application, If the request is for an HIML document
308, then the Web server executable Jocates the document in
processing block 310. The document is then transmitted
back through the requesting Web browscr for formatting and
display in processing block 312

If the URL request is for a CGI application 314, however,
the Web server executable locates the CGI application in
processing block 316 The CGI application then executes
and outputs HIML ouiput in processing block 318 and
finally, the HTME. output is transmitted back to requesling
Web browser for formatting and display in processing block
320

This prior art Web server environment does not, however,
provide any mechanism for managing the Web requests or
the Web sites As Web sites grow, and as the number of Web
clients and requests increase, Web site management
becomes a crucial need

For example, a large Web site may receive thousands of
requests or “hits” in a single day Current Web servels
process each of these requests on 2 single machine, namely
the Web server machine. Although these machines may be
running “mulii-threaded” operating systems that allow
transactions to be processed by independent “threads,” all
the threads are nevertheless on a single machine, sharing a
processor. As such, the Web executable thread may hand off
a 1equest to a processing thread, but both threads will still
have to be handled by the processor on the Web server
machine When numerous requests are being simultaneousiy
processed by multiple threads on a single machine, the Web
server can slow down significantly and become highly
inefficient The claimed invention addresses this need by
utilizing a partitioned architecture to facilitate the creation
and management of custom Web sites and servers

FIG 4 illustrates one embodiment of the presently
claimed invention. Web clieat 200 issues 2 URL request that
is processed 1o determined proper routing In this
embodiment, the request is routed o Web server 201
Instead of Web server executable 201(E) processing the
URL request, however, Interceptor 400 intercepts the
request and routes it to Dispatcher 402 In one embodiment,
Interceptor 400 resides on the Web server machine as an
extension to Web server 201 This embodiment is appropri-
ate for Web servers such as Netsite™ from Netscape, that
support such extensions A number of public domain Web
servers, such as NCSA™ from the National Cenier for
Supercomputing Applications at the University of Illinois,
Urbana-Champaign, however, do not previde support for
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this type of extension Thus, in an alternate embodiment,
Interceptor 404 is an independent module, cornected via an
“intermediate program” to Web server 201. This intermedi-
ate program can be a simple CGI application program that
connects Interceptor 400 to Web server 201 Alternate inter-
mediate programs the perform the same functionality can
also be implemented

In one embodiment of the imvention, Dispatcher 402
resides on a different machine than Web server 201 This
embodiment overcomes the limitation described above, in
prior art Web servers, wherein all processing is performed by
the processor on a single machine By routing the request to
Diispatcher 402 residing on a different machine than the Web
server executable 201(E), the request can then be processed
by a different processor than the Web server executable
201(E) Web server sxecutable 201(E) is thus free to con-
tinue servicing client requests on Web server 201 while the
request is processed “off-line,” at the machine on which
Dispatcher 402 resides.

Dispatcher 402 can, however, also reside on the same
machine as the Web server. The Web site administrator has
the option of configuring Dispatcher 402 on the same
machine as Web server 201, taking into account a variety of
factors pertinent to a particular Web site, such as the size of
the Web site, the number of Web pages and the number of
hits at the Web site. Although this embodiment will not
enjoy the advantage described above, namely off-loading the
processing of Web requests from the Web server machine,
the embodiment does allow flexibility for 2 small Web site
to grow. For example, a small Web site adminisirator can use
a single machine for both Dispaicher 402 and Web server
201 initially, then off-load Dispatcher 402 onto a separate
machine as the Web site grows. The Web site can thus take
advantage of other features of the present invention regard-
iess of whether the site has separate machines configured as
Web servers and dispatchers

Dispatcher 402 receives the intercepted request and then
dispatches the request to one of a number of Page servers
404 (1)—{n). For example, if Page server 404 (1) receives the
dispatched request, it processes the request and retrieves the
data from an appropriate data source, such as data source
406, data source 408, or data source 410 Data sources, as
used in the presemt application, include databases,
spreadsheets, files and any other type of data repository
Page server 404 (1) can retrieve data from more than one
data source and incorporate the data from these muitiple data
sources in a single Web page

In one embodiment, each Page server 404(1)-(n) resides
on a separate machine on the network to distribute the
processing of the request Dispatcher 402 maintains a vari-
ety of information regarding cach Page server on the
network, and dispatches requests based on this information
For example, Dispatcher 402 retains dynamic information
regarding the data sources that any given Page server can
access. Dispatcher 402 thus examines a particular request
and determines which Page servers can service the URL
request Dispatcher 402 then hands off the request to the
appropriate Page server

For example, if the URL request requires financial data
from data source 408, dispatcher 402 will first examine an
information list Dispatcher 402 may determine that Page
server 404(3), for example, has access to the requisite data
in data source 408 Dispatcher 402 will thus route the URL
request to Page server 404(3). This “connection caching”
functionality is described in more detail below, under the
heading “Performance ™ Alternately, Dispatcher 402 also
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has the ability to determine whether a particular Page server
already has the necessary data cached in the Page server’s
page cache (described in more detail below, under the
heading “Performance”). Dispatcher 402 may thus deter-
mine that Page server 404(1) and 404(2) are both logged into
Data source 408, but that Page server 404(2) has the
financial information already cached in Page server 404(2)'s
page cache. In this case, Dispatcher 402 will route the URL
request to Page server 404(2) to more cfficiently process the
request

Finally, Dispatcher 402 may determins that a number or
all Page servers 404{1)~(n} are logged into Data source 408.
In this scenario, Dispatcher 402 can examine the number of
requests that each Page server is servicing and route the
request to the least busy page server This “load balancing”
capability can significantly increase performance at a busy
Web site and is discussed in more detail below, under the
heading “Scalability”

If, for example, Page server 404(2), receives the request,
Page server 404(2) will process the request While Page
server 404(2) is processing the request, Web server execul-
able 201(E) can concurrently process other Web client
requests. This partitioned architecture thus allows both Page
server 404(2) and Web server executable 201(E) to simul-
taneously process different requests, thus increasing the
efiiciency of the Web site Page server 404(2) dynamically
generates a Web page in response to the Web client request,
and the dynzmic Web page is then either transmitted back to
requesting Web client 200 or stored on a machine that is
accessible to Web server 201, for later retrieval

One embodiment of the claimed invention also provides
a Web page designer with HTML extensions, or “dyna” tags
These dyna tags provide customized HTML functionality to
a Web page designer, to allow the designer to build custorn-
ized HIML templates that specify the source and placement
of retrieved data. For example, in one embodiment, a
“dynatext” HTML extension tag specifies a data source and
a column name to allow the HTML template to identify the
data source to log into and the column name from which o
relrieve data Alternatively, “dyna-anchor” tags allow the
designer to build hyperlink queries while “dynablock” tags
provide the designer with the ability to iterate through
blocks of data Page servers use these HTMLL templates 1o
create dynamic Web pages. Then, as described above, these
dynamic Web pages are eithcr transmitted back to requesting
Web client 200 or stored on a machine that is accessible to
Web server 201, for later retrieval

The presently claimed invention provides mumercus
advantages over prior art Web servers, including advantages
in the areas of performance, security, extensibility and
scalability

Performance

One embodiment of the claimed invention utilizes con-
nection caching and page caching to improve performance.
Each Page server can be configured to maintain a cache of
connections to numerous data sources. For example, as
illustrated in FIG 4, Page server 404(1) can retrieve data
from data source 406, data source 408 or data source 410
Page server 404(1) can maintain connection cache 412(1),
containing connections to each of data source 406, data
source 408 and data source 410, thus eliminating connect
times from the Page servers to those data sources

Additionally, another embodiment of the present inven-
tion supports the caching of finished Web pages, to optimize
the performance of the data source being utilized. This “page
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caching” feature, illustrated in FIG, 4 as Page cache 414,
allows the Web site administrator to optimize the perfor-
mance of data sources by caching Web pages that are
repeatedly accessed. Once the Web page is cached, subse-
quent requests or “hits” will ulilize the cached Web page
rather than re-accessing the data source This can radically
improve the performance of the data source

Security

The present invention allows the Web site administrator 1o
utilize multiple levels of security to manage the Web site In
one embodiment, the Page server can utilize all standard
encryption and site security features provided by the Web
server In another embodiment, the Page server can be
configured to bypass connection caches 412(1)~(n),
described above, for a particular data source and to require
entry of a user-supplied identification and password for the
particular data source the user is trying to access

Additionally, another embodiment of the presently
claimed invention requires mo real-time access of data
sources. The Web page caching ability, described above,
enables additional security for those sites that want to
publish non-inferactive content from internal information
systems, but do not want real-time Internet accessibilily to
those internal information systems. In this instance, the Page
server can act as a “replication and staging agent” and create
Web pages in batches, rather than in real-time. These “rep-
licated” Web pages are then “staged” for access at a later
time, and access 10 the Web pages in this scenario is possible
even if the Page server and dispatcher are not present later

In yet another embediment, the Page server can make a
single pass through a Web library, and compile a Web site
that exists in the traditional form of separately available
files A Web library is a collection of related Web books and
Web pages More specifically, the Web library is a hierar-
chical crganization of Web document templates, together
with all the associated data source information. Information
about an entire Web site is thus contained in a single physical
file, thus simplifying the problem of deploying Web sites
across multiple Page servers The process of deploying the
‘Web site in this embodiment is essentially a simple copy of
a single file

Extensibility

One embodiment of the present invention provides the
Web site administrator with Object Linking and Embedding
{OLE) 2.0 extensions to extend the page creation process.
These OLE 2 0 extensions also allow information submitted
over the Web 1o be processed with user-supplied function-
ality Utilizing development tools such as Visual Basic,
Visual C++ or PowerBuilder that support the creation of
OLE 20 automation, the Web site administrator can add
features and modify the behavior of the Page servers
described above. This extensibility allows one embodiment
of the claimed Invention to be incorporated with existing
technology to develop an infinite mumber of custom web
servers

For example, OTE 2.0 extensions allow a Web site
administrator 1o encapsulate exisiing business rules in an
OLE 2 0 automation interface, to be accessed over the Web
One example of 2 business ule is the steps involved in the
payoff on an installment or mortgage loan The payoff may
involve, for example, taking into account the current
halance, the date and the interest accrued since the last
payment Most organizations already have this type of
business rule implemented using various applications, such
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as Visual Basic for client-server environments, or CICS
programs on mainframes If these applications are OLE 20
compliant, the Page server “dynaobject” HTML extension
tag can be used to encapsulated the application in an OLE
2 0 automation interfzce The Page server is thus extensible,
and can incorporate the existing application with the new
Page server functionality

Scalability

- One embodiment of the claimed invention allows “plug
and play” scalability. As described above, referring to FIG
4, Dispatcher 402 maintains information about all the Page
servers configured to be serviced by Dispatcher 402 Any
mumber of Page servers can thus be “plugged” into the
configuration illustrated in FIG 4, and the Page servers will
be instanily activated as the information is dynamically
updated in Dispatcher 402 The Web site administrater can
thus manage the overhead of gach Page server and modify
cach Page server’s load, as necessary, to Improve perfor-
mance. In this manner, cach Page server will cooperate with
other Page servers within a multi-server environment Dis-
patcher 402 can examine the load on each Page server and
route new requesis according Lo each Page server’s available
resources This “load-balancing” across multiple Page serv-
ers can significantly increase a Web sife’s performance

FIG. 5 illustrates the processing of a Web browsez request
i the form of a flow diagram, according to one embodiment
of the presently claimed invention A Web browscr sends a
URL request to a Web server in processing block 500. Ie
processing block 502, the Web server receives the URL
request, and an interceplor then intercepts the handling of
the request in processing block 504 The intercsptor con-
nects 1o a dispatcher and sends the URL request to the
dispatcher in processing block 506 In processing block 508,
the dispaicher determines which Page servers can handle the
request. The dispaicher also determines which Page server is
processing the fewest requests in processing block 510, and
in processing block 512, the dispatcher sends the URL
request to an appropriate Page server The Page server
receives the request and produces an HTML document in
processing block 514. The Page server then responds to the
dispatcher with notification of the name of the cached
HTML document in processing block 516 In processing
block 518, the dispatcher responds to the inferceptor with the
document name, and the interceptor then replaces the
requesied URL with the newly generated HIML document
in processing block 520 The Web server then sends the new
HTML document to the requesting client in processing block
522 Tinally, the Web browser receives and displays the
HTML document created by the Page server at processing
block 524

Thus, a method and apparatus for creating and managing
custorn Web sites is disclosed These specific arrangements
and methods described herein are merely illustrative of the
principles of the present invention Numerous modifications
in form and detail may be made by those of ordinary skiil in
the art without departing from the scope of the present
invention. Although this invention has been shown in rela-
tion to a particular preferred embodirment, it should not be
considered so limited Rather, the present invention is 1im-
ited only by the scope of the appended claims

We claim:

1 A compuier-implemented method for managing a
dynamic Web page generation request 1o a Web server, said
computer-implemented methed comprising the steps of:

routing a request from a Web server o a page server, said

page server receiving said request and releasing said
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Web server to process other requests wherein said

routing step further includes the steps of:

intercepting said request at said Web server and routing
said request to said page server;

processing said request, said processing being per-
formed by said page server while said Web server
concurrently processes said other requests; and

dynamically generating a Web page in response to said
request, said Web page including data dynamically
retrieved from one or more data sources

2 The computer-implemented method in claim 1 wherein
said step of routing said request includes the steps of:

routing said request from said Web server to a dispaicher;

and

dispatching said request to said page server.

3 The computer-implemented method in ¢laim 1 wherein
said step of processing said request includes the step of
identifying said one or mors data sources from which to
retdeve said data

4. The computer-implemented method in claim 1 wherein
suid step of dynamicaily generating said Web page includes
the step of dynamically retrieving said data from said one or
more datz sources

5 The computer-implemented method in claim 1 wherein
said step of processing said request includes the step of said
page server maintaining a connection cache to said one or
more data sources

6. The computer-implemented method in claim 1 wherein
said step of processing said request includes the step of
logging into said one or more data sources

7 The computer-implemented method in claim 1 wherein
said step of dynamically generating said Web page includes
the step of maintaining a page cache containing said Web
page.

8 The computer-implemented method in claim 1 wherein
said page server includes tag-based text templates for con-
figuring said Web page.

9 The computer-implemented method in claim 8 wherein
said step of processing said request further includes the step
of inserting said-dynamically retrieved data from said one or
more data sources into said tag-based text templates.

10 The computer-implemented method in claim 8
wherein at least one of said tag-based text templates drives
a format of the data dynamically reteieved from said one or
meore data sources in response to said request

11. The computer-implemented method in claim 8
wherein said tag-based text templates include HIML tem-
plates.

12 The computer-implemented method in claim 1
wherein said step of processing said request further inciudes
the step of dynamically updating data at said one or more
data sources

13 The computer-implemented method in claim 1
wherein said step of processing said request further includes
the step of processing an object handling extension.

14 The computer-implemented method in claim 13
wherein said object handling extension is an OLE extension

15. A computer-implemented method comprising the
steps of:

transferring a request from an HITP-compliant device to

a page server, said page server receiving said request
and releasing said HTTP-compliant device to process
other requests wherein said transferring step further
includes the steps of:
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intercepting said request at said HITP-compliant
device and transferring said request to said page
server;

processing said request, said processing being per-
formed by said page server while said HTTP-
compliant device concurrently processes said other
requests; and

dynamically generaling a page in response to said
request, said page including data dynamically
retrieved from one or more data sources

16. The computer-implemented method in claim 13
wherein said step of transferring said request includes the
steps of:

transferring said request from said HITP-compliant

device to a dispatcher; and
dispatching said request to said page server.
17 The computer-implemented methed in claim 13
wherein said step of processing said request includes the
step of identifying said one or more data sources from which
to retrieve said data
18 The computer-implemented method in claim 15
wherein said step of dynamically generating said page
includes the step of dynamically retrieving said data from
said one or more data sources
19 The computer-implemented method in claim 15
wherein said siep of processing said request iacludes the
step of said page server maintaining a connection cache to
said one or more data sources
20 The computer-implemented method in claim 15
wherein said step of processing said request includes the
step of logging into said one or more data sources.
21 The computer-implemented method in claim 15
wherein said step of dymamically generating said page
includes the step of maintaining a page cache containing
said page
22 The computer-implemented methed in claim 15
wherein said page server includes tag-based text templates
for configuring said page
23 The computer-implemented method in claim 22
wherein said step of processing said request further includes
the step of inserting said dynamically retrieved data from
said one or more data sources into said tag-based text
templates
24 The computer-implemented method in claim 22
wherein at least one of said tag-based text templates drives
a format of the data dynamically retrieved from said one or
more data sources in response to said request
25 The compufer-implemented method in claim 22
wherein said tag-based text templates include HTML tem-
plates
26. The computer-implemented method in claim 15
wherein said step of processing said request further includes
the step of dynamically updating data at said one or more
data sources.
27 The computer-implemented method in claim 15
wherein said step of processing said request further includes
the step of processing an object handling extension
28 The compuier-implemented method in claim 27
wherein said object handling extension is an OLE extension
29 A computer-implemented method comprising the
steps of:
transferring a request from an HTTP-compliant device to
a dispatcher;

maintaining dynamic information regarding data sources
a given page server may access;

dispatching said request to an appropriate page server
based on said request and based on said dynamic
information, said page server receiving said request and
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releasing said HTTP-compliant device to process other dynamically generating a page in response to said request,
requests; said page including data dynamically retrieved from
processing said request, said processing being performed one or more data Sources.

by said page server while said HTTP-compliant device
concurrently processes said other requests; and LI R



