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(57) ABSTRACT 

A system and method for Web page development, deploy 
ment, download, and execution include and utilize a Web 
page development computer (110), a server computer (140), 
and a client computer (170). Development computer initial 
iZes (301) a page development tool Which a developer uses 
to create a Web page document by placing components (320) 
on a Web page (220), Whereupon the tool incorporates (324) 
executable code into the Web page document. Server com 
puter stores the Web page document and, upon client com 
puter request, retrieves (714) and sends (716) the Web page 
document to client computer. Client computer receives the 
Web page document and displays the corresponding Web 
page. If the Web page includes a database-related compo 
nent, client computer requests (1030) data from server 
computer. After receiving (1032) the corresponding data, the 
data is displayed (1032) Within the database-related compo 
nent, and state variables are stored (1034) for later use. 
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METHOD AND SYSTEM FOR 
DATABASE-DRIVEN, SCALABLE WEB PAGE 
DEVELOPMENT, DEPLOYMENT, DOWNLOAD, 

AND EXECUTION 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to database 
access over the Internet and, more particularly, to Web page 
development, deployment, and execution conducive to data 
base access and manipulation over the Internet. 

BACKGROUND OF THE INVENTION 

[0002] The World Wide Web, commonly referred to as the 
“Web,” has become a valuable Internet resource for busi 
ness, scienti?c, and personal research and promotion. Indi 
viduals and businesses alike create and post Web pages 
containing all types of information. The ?les de?ning such 
Web pages are typically stored on a “server” computer 
Which is accessible to “client” computers via the Internet or 
some other netWork. Once associated With a server, a Web 
page can be accessed and vieWed on a client computer using 
commercially-available Web broWsers, such as Netscape 
Navigator and Microsoft Explorer. 

[0003] As the Web has become more popular, Web pages 
have become more complex and businesses have asked Web 
page developers to provide more and more information 
display capabilities. One such capability, Which has become 
a highly-desirable Web application, is the capability to 
remotely access and manipulate data. For example, a com 
pany may Want its sales personnel to have Internet access to 
the company’s databases While those sales personnel are in 
the ?eld. As is described in detail beloW, prior art systems 
struggle With Internet database applications, speci?cally in 
the areas of ef?ciency, security, state management, and data 
“briefcasing.” 
[0004] As used herein, a “database” refers to a collection 
of information organiZed in tables and stored on a server 
computer or accessible to a server computer via a database 
manager. A “table” refers to a collection of data Which 
organiZes similar things together. For example, in a com 
pany database, one table might keep track of employee 
information and another table might keep track of sales 
activities. Every table contains columns and roWs. For the 
purposes of this description, a column de?nes What type of 
information is gathered (e.g., name, hire date, salary) and a 
roW stores that information (e.g., a roW exists for each 
salesperson). A roW of data is also referred to herein as a 
“record,” and a column of data is referred to herein as a 
“?eld.” A “relational database” is a database having multiple 
tables Whose records are linked together by keys. 

[0005] Early in the Web’s history, the HyperText Markup 
Language, commonly referred to as “HTML,” Was devel 
oped. HTML is a language that describes a Web page, and 
it is interpretable by virtually all commercially-available 
Web broWsers. 

[0006] One disadvantage to using an HTML document for 
database access applications is that HTML document based 
access is very inef?cient. If an HTML document is being 
used to display information from a database lookup, then 
each time the user requests a different set of data, the server 
must invoke a “Common GateWay Interface” Or “CGI” 
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script Which interacts With the database manager to obtain 
the data. Then the server must send all information on the 
page to the broWser. Even though the information in only a 
single ?eld is different (i.e., the ?eld containing the neW set 
of data), all static and unmodi?ed page information must 
also be doWnloaded. This HTML limitation leads to sloW 
and inef?cient database access. In addition, the CGI scripts 
add a layer of processing betWeen the server and the 
database, thus adding a level of inefficiency to the system. 

[0007] Another problem With using pure HTML docu 
ments for database applications springs from the interactive 
nature of such applications. Database access is considered an 
interactive Web application because it often requires a client 
computer to interchange many messages With a server. This 
is particularly true When a user Wants to access, via a Web 
page, a large number of records Within a database table. 

[0008] HTML Was developed primarily as a language to 
enable text displays, and it is not Well-suited to interactive 
applications, including database access and manipulation 
applications. Therefore, many Web pages, including data 
base-oriented Web pages, have added Java, JavaScript, and 
ActiveX controls to their HTML documents in order to 
provide better interactive capabilities. Unfortunately, hoW 
ever, the use of Java, JavaScript, and Active X controls pose 
serious security problems to the integrity of computers and 
computer netWorks. 

[0009] Java is a programming language Which is specially 
adapted to support the development of Internet applications. 
Java enables an application designer to transport objects 
across the Internet, hence enabling database access. During 
an interactive session With a Web page, Java, J avaScript, and 
Active X operate similarly. In the interests of brevity, only 
Java is discussed, although the security problems pertaining 
to Java exist also With J avaScript and ActiveX. 

[0010] A Java “applet” is a Java program speci?cally 
designed for incorporation by an HTML document. Rather 
than including the actual applet code Within an HTML 
document, “canned” applet code is often doWnloaded from 
someWhere else on the Web and then executed on the client 
machine. Such an applet is referred to generically as a 
“doWnloaded executable.” In order to doWnload an applet, 
an HTML document Would include, among other things, the 
Uniform Resource Locator, or “URL,” identifying the loca 
tion of the applet on the Web. For example, an HTML 
document could invoke an applet called “Clock” stored at 
http://java.sun.com/openstudio/index.html. During opera 
tion of a Web page Which invokes that applet, compiled 
“Clock” applet code is doWvnloaded from “j ava.sun.com” to 
the client machine. The client’s broWser then executes the 
applet on the client machine. 

[0011] One enormous problem Which faces Web page 
users is the security risks created by alloWing doWnloaded 
executables to be run on the client machine. The Java applet 
is a major culprit, although similar security problems exist 
With JavaScript and ActiveX. Java applets, Which can be 
doWnloaded from anyWhere, may include “malicious” code. 
Upon execution of the doWnloaded applet, such applet 
could, for example, perform unauthoriZed ?le operations on 
the client machine. 

[0012] Several solutions have been developed to deal With 
the threat of the malicious Java applet, but none have yet 
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proved to be ef?cient and foolproof. For example, Finjan 
Software has developed the “Sur?nShield Xtra” tool Which, 
When a broWser attempts to doWnload an applet or control, 
scans the item in a fashion similar to an antivirus program. 
Unfortunately, many Web pages include numerous applets, 
and the scanning operation can substantially increase the 
time necessary to doWnload and display a page. In addition, 
any antivirus-type tool is only as good as the level of 
ingenuity of the malicious-code creators at the time the 
antivirus tool is released. Therefore, it is likely that a user 
Would need to update its antivirus-type softWare on a regular 
basis. 

[0013] Microsoft recently released a similar antivirus-like 
solution called “Dynamic HTML,” or “DHTML,” Which is 
intended to replace ActiveX. DHTML is more secure than 
ActiveX because it is interpreted by the broWser, Which can 
override the code and prevent system violations. HoWever, 
as With HTML, DHTML requires a server to dynamically 
create a Web page each time an update to the page is 
requested. For eXample, if a user interacting With a 
DHTML-generated page requests a neW piece of data in a 
single ?eld Within the page, a CGI script Would be invoked 
at the server to regenerate the entire page, even though only 
one piece of data changed. Thus, DHTML may reduce some 
security risks, but it requires developers to create server-side 
CGI scripts, and DHTML also has efficiency problems When 
used in database applications. 

[0014] Besides the security risks associated With using 
doWnloaded eXecutables Within an HTML document, 
another challenge to providing interactive database access is 
that the nature of Web communications makes state man 
agement dif?cult. “State management” refers to the main 
tenance of information Which describes the particular state 
that a program is in. In a database application, state man 
agement enables a system to keep track of Who is accessing 
a database, What records that user has accessed, and What 
records Would be neXt. 

[0015] To illustrate the Internet-related state management 
problem, a brief Internet data access scenario is described. 
When a user’s client machine requests, via a Web page, 
access to an initial set of data accessible to a remote server, 
the client broWser establishes a connection With the remote 
server, sends a request, receives the requested data (if it is 
available), and closes the connection. When the client 
machine requests the neXt set of data, the broWser must 
re-establish the connection With the remote server and send 
a neW request. HoWever, the remote server vieWs the request 
in a vacuum and, thus, has no idea that the client previously 
requested records, What records the client previously 
requested, or What records Would be neXt for that client. The 
broWser also does not keep track of state information. 
Therefore, prior art systems did not maintain any state 
management information or they performed state manage 
ment in an inef?cient manner by allocating resources for 
each client, hoping the client Would come back. The latter 
approach consumes great amounts of server resources and 
also limits the number of possible users. 

[0016] In the Local Area NetWork (“LAN”) and Wide 
Area NetWork (“WAN”) situations, a persistent connection 
to the server is maintained, thus providing easy access and 
state management by the server. So, there is never any doubt 
about Which database table a user is connected to, What 
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record of that table the user is currently accessing, What 
record the user previously accessed, or What record is the 
neXt record. In the LAN /WAN situation, it is easy to provide 
state management for one or more simultaneous users. 

HoWever, a persistent connection Would be inef?cient for 
Internet applications because it Would consume too much 
bandWidth and other system resources. 

[0017] Because prior-art servers Were unable to maintain 
state information, several applications have been created to 
provide some semblance of state management in the interest 
of enabling a user to broWse information Within a database. 
One such tool is “IntraBuilder” from Inprise Corporation 
(a.k.a. Borland International). IntraBuilder is a tool Which 
runs on the server machine. When a neW user requests access 

to a database, the IntraBuilder tool creates an “agent” on the 
server for that user. The agent is responsible for knoWing 
What user it is associated With and for providing state 
management for that user. One disadvantage to this agent 
concept is that hundreds or even thousands of agents could 
simultaneously eXist on a server Which provides access to 
one or more particularly-popular databases. The presence of 
a substantial number of agents is a burden on the server and 
limits the server’s ability to provide database access. 

[0018] Another problem originally encountered With the 
IntraBuilder tool Was that the broWser had dif?culty posi 
tioning an active page component (i.e., an element of a Web 
page Which includes data) in the proper place on the page. 
The broWser Would independently calculate the compo 
nent’s position. More often than not, the broWser-calculated 
position Would be different from the desired position. 

[0019] In order to alleviate this problem, Netscape appar 
ently modi?ed its broWser to recogniZe the messages coming 
from the server side When the Web page is posted. That 
enhanced the Netscape broWser’s ability to post the infor 
mation in a relatively close position to the desired position. 
HoWever, the Netscape modi?cation has not resulted in an 
optimum solution because it only Works for a Web page With 
a relatively small number of components (e.g., approxi 
mately 20). Many Web page designers incorporate numerous 
components, sometimes in the hundreds. For eXample, a 
particular database may have siXty or more ?elds that a 
designer Would like the page to display. Thus, the Web page 
Would require siXty or more components. The current 
Netscape broWser Would be ill equipped to handle such a 
page. 

[0020] Another tool for providing database access is 
“Emrys Visions” from Emrys Solutions, Inc. The Emrys 
Visions tool is located and runs on the client machine. The 
Emrys Visions tool also seeks to solve the problem of state 
management inherent in the make-transfer-break data trans 
fer protocol by forcing the broWser to maintain a persistent 
connection With the server during the entire database broWs 
ing session. Although this enables state management to be 
maintained, a major disadvantage to the Emrys Visions 
solution is that it forces the client to continuously consume 
bandWidth, both on the client and server sides. As stated 
previously, such a persistent connection is undesirable for an 
Internet application because it consumes substantially more 
bandWidth than may be necessary. 

[0021] Another disadvantage to prior-art systems is that 
they do not adequately provide the ability to “briefcase” 
data. “Briefcasing” refers to a user’s ability to doWnload 
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data from a server to his client machine, manipulate the data 
of?ine, re-connect to the server at a later time, and post his 
changes to the database. The inability to briefcase is related 
to the inability to maintain state information adequately. In 
prior-art systems, because of the lack of state management 
capabilities, the server Would have no idea hoW to reconcile 
a user’s changes With eXisting records or With changes 
posted by other users. Although one solution might be to 
enable a server or database manager to place a lock on the 
records to prevent other users from making changes after 
one user doWnloads those records, such an approach Would 
be impractical in a situation Where many users need to 
manipulate the data. 

[0022] One additional disadvantage to prior-art systems is 
that current Web broWsers enable a user to jump from page 
to page, but a single instance of a broWser Will not display 
multiple pages simultaneously. Therefore, if a user Wants to 
vieW multiple pages simultaneously, the user must launch 
another instance of the Web broWser. This consumes addi 
tional client computer resources and complicates the user’s 
interaction With the broWsers. In addition, no mechanism 
eXists to link the simultaneously displayed pages. The user 
interacts With each page independently. 

[0023] What is needed is a Way to access data over the 
Internet Which is ef?cient and provides state management 
Without unduly consuming bandWidth or other server 
resources. What is further needed is a database access tool 
Which eliminates security risks imposed by malicious code 
Without a reduction in doWnload and display ef?ciency. 
What is further needed is a Way to provide an Internet-based 
“briefcasing” capability for database access and modi?ca 
tion. What is further needed is a Way for Web-page users to 
vieW and interact With multiple pages simultaneously, sur 
facing the relationships of database tables Without launching 
another instance of the Web broWser. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 illustrates a simpli?ed hardWare diagram of 
a system in accordance With a preferred embodiment of the 
present invention; 

[0025] FIG. 2 illustrates a page editor display in accor 
dance With a preferred embodiment of the present invention; 

[0026] FIG. 3 illustrates a ?oWchart of a method for 
creating and deploying a Web page in accordance With a 
preferred embodiment of the present invention; 

[0027] FIG. 4 illustrates an exemplary code editor display 
in accordance With a preferred embodiment of the present 
invention; 
[0028] FIG. 5 illustrates a ?oWchart of a method for 
adding a database component to a Web page in accordance 
With a preferred embodiment of the present invention; 

[0029] FIG. 6 illustrates a simpli?ed hardWare block 
diagram of a Web page development computer in accor 
dance With a preferred embodiment of the present invention; 

[0030] FIG. 7 illustrates a ?oWchart of a method for 
receiving, storing, and delivering Web pages in accordance 
With a preferred embodiment of the present invention; 

[0031] FIG. 8 illustrates a ?oWchart of a method for 
controlling access to a Web page or data in accordance With 
a preferred embodiment of the present invention; 
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[0032] FIG. 9 illustrates a simpli?ed hardWare block 
diagram of a server-side computer in accordance With a 
preferred embodiment of the present invention; 

[0033] FIG. 10 illustrates a ?oWchart of a method for 
requesting, receiving, and displaying a Web page and/or data 
in accordance With a preferred embodiment of the present 
invention; 
[0034] FIG. 11 illustrates a ?oWchart of a method for 
posting modi?ed data to a remote database in accordance 
With a preferred embodiment of the present invention; 

[0035] FIG. 12 illustrates a simpli?ed hardWare block 
diagram of a client-side computer in accordance With a 
preferred embodiment of the present invention; 

[0036] FIG. 13 illustrates a ?oWchart of a method for 
multi-page data linking in accordance With a preferred 
embodiment of the present invention; 

[0037] FIG. 14 illustrates an exemplary linked Web page 
display in accordance With a preferred embodiment of the 
present invention; and 

[0038] FIG. 15 illustrates a ?oWchart of a method for 
scrolling through data in association With linked pages in 
accordance With a preferred embodiment of the present 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0039] The method and apparatus of the present invention 
provides a Way to access data over the Internet While 
providing ef?cient, accurate state management Without 
unduly consuming bandWidth or other server resources. The 
method and apparatus of the present invention further pro 
vides a Way to provide an Internet-based “briefcasing” 
capability for database access and modi?cation. The method 
and apparatus of the present invention further provides a 
database access tool Which eliminates security risks imposed 
by malicious code Without a reduction in doWnload and 
display ef?ciency. 

[0040] In a preferred embodiment, the method and appa 
ratus of the present invention include a Web page develop 
ment tool Which enables a developer to create a Web page 
document Which includes eXecutable code, thus eliminating 
the need to doWnload foreign eXecutables during display and 
manipulation of a page. This virtually eliminates the risk that 
malicious code Will be doWnloaded and alloWed to Wreak 
havoc on the client machine. 

[0041] The pages developed in accordance With a pre 
ferred embodiment are particularly adept at handling data 
base access and manipulation, in part because the client 
machine performs the state management tasks. This reduces 
the load on the server to maintain numerous “agents” and 
also eliminates the need to maintain a persistent connection 
during a user’s database access session. Finally, it enables a 
user easily to “briefcase” data, edit it offline, and reconcile 
the modi?ed data With the database entries at a later date. 

[0042] In a preferred embodiment, the method and appa 
ratus of the present invention utiliZe a modi?ed version of a 
commonly knoWn, object-oriented softWare language in 
order to provide a very short learning curve and a likelihood 
that most platforms Will support the language. In a preferred 
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embodiment, the language is object oriented Pascal With 
some extensions, although other languages also could be 
used such as, for example, C++. 

[0043] Finally, a preferred embodiment of the method and 
apparatus of the present invention provides encryption and 
decryption to increase the security of the system. In a 
preferred embodiment, such encryption and decryption is 
performed on Web pages, data requests, and data messages. 

[0044] FIG. 1 illustrates a simpli?ed hardWare diagram of 
a system in accordance With a preferred embodiment of the 
present invention. System 100 includes Web page develop 
ment computer 110, server-side computer 140, and client 
side computer 170. Web page development computer 110 
and client-side computer 170 are shoWn connected to server 
side computer 140 through the Internet 102. In alternate 
embodiments, the method and apparatus of the present 
invention also could be used in a system Where either or both 
computers 110, 170 are connected to server-side computer 
140 over a LAN, WAN, or other netWork or link, Where such 
link could be electronic, optical, Wireless, or some combi 
nation thereof. 

[0045] Web page development computer 110 and client 
side computer 170 could be the same or different machines. 
Because the Web page development and client functions are 
different, they are shoWn as separate computers for the ease 
of illustration. In addition, only one Web page development 
computer 110 and one client-side computer 170 are shoWn 
connected to server-side computer 140. In some cases, 
substantially more than one of computers 110 and/or 170 
could be connected to server-side computer 140. 

[0046] A brief explanation of the interaction betWeen 
computers 110, 140, and 170 folloWs. First, Web page 
development computer 110 is used by a human developer to 
create a Web page in accordance With a preferred embodi 
ment. In a preferred embodiment, Web page development 
computer 110 then encrypts the page, although the encryp 
tion step is not essential. Web page development computer 
110 then sends the Web page to server-side computer 140 
over the Internet or some other link. When the Web page is 
requested by client-side computer 170, server-side computer 
140 sends the Web page to client-side computer 170 for its 
use. The Web page can then request data from server-side 
computer 140. The Web page maintains state information 
during the database interaction session, and possibly 
beyond. 
[0047] In an alternate embodiment, Web pages created by 
computer 110 could be sent to the server in some other 
fashion besides sending the information over a physical link 
to the server. For example, one or more Web pages could be 
stored on a disk or other storage medium, and the pages 
stored on that storage medium could be loaded onto the 
server-side computer 140. 

[0048] The functionality, method, and more detailed appa 
ratus associated With Web page development computer 110 
are described in conjunction With FIGS. 2-6. The function 
ality, method, and more detailed apparatus associated With 
server-side computer 140 are described in conjunction With 
FIGS. 7-9. Finally, the functionality, method, and more 
detailed apparatus associated With client-side computer 170 
are described in conjunction With FIGS. 10-15. 

[0049] In order to build a Web page or to edit a previously 
created page, the page developer, via Web page development 
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computer 110, invokes a program Which provides the func 
tions described beloW. After being invoked, the program 
displays a “page editor display” Which includes several 
?elds Which the user manipulates to create a Web page. 

[0050] FIG. 2 illustrates a page editor display in accor 
dance With a preferred embodiment of the present invention. 
The page editor display 200 shoWs three ?elds 210, 220, 
230. Page builder ?eld 220 shoWs the Web page currently 
under design. Upon creation of a neW page, page builder 
?eld 220 Would shoW a blank page. The page designer Would 
then add components to the blank page to create a neW page. 
In a preferred embodiment, a designer could simultaneously 
edit multiple pages using the tool. In a preferred embodi 
ment, When multiple pages are being edited, the currently 
active page Would be shoWn Within page builder ?eld 220, 
and the other pages Would be hidden. In an alternate 
embodiment, such pages Would be shoWn cascaded Within 
page builder ?eld 200. 

[0051] Component properties ?eld 230 includes a list of 
properties that a particular component may have. In the 
example shoWn, the developer has selected an edit box 
component 222 Within page builder ?eld 220. The selected 
component is used to display the “First Name” of an 
employee. The particular component properties for such a 
text component are listed in the left column of the compo 
nent properties ?eld 230, and the value for each component 
property is listed in the right column. Component properties 
could include, for example, component position informa 
tion, siZe information, color, text characteristics, and other 
relevant properties. Originally, the component properties 
Would be default properties for the particular type of com 
ponent. If desired, the developer can edit the entries in the 
right column of component properties ?eld 230 to specify 
different values of the component properties for the selected 
component. 

[0052] Toolbar ?eld 210 includes icons 212 Which enable 
the developer to perform functions such as adding a neW 
component to a page, editing source code or properties for 
a component, linking a component With a component on the 
same page or another page, and aligning components, 
among other things. 

[0053] In a preferred embodiment, in order to add a 
component to a page, one such icon 212 produces a drop 
doWn menu of components Which could be added to the page 
(e.g., by dragging). These selectable components could 
include, for example, a button, an edit box for inputting text, 
a label, an image, an audio icon, a data display box, a menu, 
a panel, and a hyperlink, although more, feWer, or different 
components also could be selectable. Adding components is 
described in detail in conjunction With FIG. 3, steps 320 
324. 

[0054] In a preferred embodiment, the developer could 
add both visible and hidden components to a page. Avisible 
component may be, for example, a button or image that a 
user may or may not be able to interact With. A hidden 
component may, for example, not be visible to the user, but 
may initiate executable code upon some event occurring. 
For example, one hidden component could be a component 
Which enables a Web page to increase or decrease its display 
resolution automatically, depending upon What resolution 
screen the page is asked to be displayed upon. Such code 
could be invoked When the Web page document is received 
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by the client computer. The code Would determine the 
computer’s screen resolution and, if it did not match the Web 
page’s current resolution, the code Would multiply or divide 
the number of pixels and resolution necessary to display the 
Web page at the proper resolution on the client machine. 

[0055] Also in a preferred embodiment, a developer could 
include custom-developed components Which are not cur 
rently available in the prior art. For example, in a preferred 
embodiment, one novel component Which can be included 
on a page is a “report generation” component. A report 
generation component could appear in the form of a button, 
for example, Which a developer adds to a Web page. When 
a user clicks the report generation component, the page 
could execute code Which extracts data and information 
from the Web page, formats that data into a report template, 
and creates a report document Which the user could then 
store, vieW, and/or print. In a preferred embodiment, the 
report template Would be de?ned by the developer When the 
Web page Was developed. In an alternate embodiment, a 
default template could be used. In another alternate embodi 
ment, the user could specify the format of the report at the 
time that the user requested the report. The “report genera 
tion” component provides a distinct advantage over prior-art 
methods Which can provide a screen dump of a Web page, 
but cannot neatly format information on the page into a 
Well-formatted report or other document. The method and 
apparatus of the present invention enables a user to create 
such a Well-formatted report or other document from a Web 

page. 

[0056] Referring again to FIG. 2, another icon 212 could 
cause the tool to invoke a code editor screen, Which enables 
a developer to associate code to a particular component and 
to specify Which events cause that code to be executed. For 
example, When a particular button component is “clicked,” 
a developer may Want certain code to execute Which causes 
a next database record to be requested. The page developer 
could use the code editor screen to specify, for that button 
component, that upon the event “clicked,” code Would be 
executed Which causes the next record to be requested. The 
code editor screen is discussed in detail in conjunction With 
FIG. 4, and the process of editing code is discussed in detail 
in conjunction With FIG. 3, steps 340-344. In a preferred 
embodiment, the code editor utiliZes an object oriented 
language such as Pascal, preferably With some extensions. In 
alternate embodiments, other languages could be used such 
as, for example, C++. 

[0057] Another icon 212 could enable components to be 
linked Within the same page or different pages. When tWo 
components are linked in accordance With a preferred 
embodiment, a user could scroll through data Within a ?rst 
component, and the second component Would automatically 
update to shoW corresponding information. Component link 
ing is described in detail in conjunction With FIG. 3, steps 
330-336. 

[0058] Once a developer has selected and placed all 
desired components on the page, the developer indicates that 
he is done, and the Web page development tool links the 
components Within the page, compiles the page, and stores 
the page in memory. The Web page could then be edited by 
re-invoking the page development tool, or the page could be 
deployed as is discussed in detail in conjunction With FIG. 
7. 
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[0059] FIG. 3 illustrates a ?oWchart of a method for 
creating and deploying a Web page in accordance With a 
preferred embodiment of the present invention. In a pre 
ferred embodiment, the method is performed on a computer 
such as Web page development computer 110, FIG. 1. 

[0060] The method begins by performing the step 301 of 
initialiZing the page development tool. As described previ 
ously, a developer initialiZes the page development tool 
When he Wants to create a neW page or edit a previously 

created page. Upon receipt of the initialiZation command, 
computer 110 retrieves the tool’s executable code from 
memory and initiates execution of the code. In a preferred 
embodiment, the tool displays a page editor display (e.g., 
display 200, FIG. 2), and gives the developer the option, in 
step 302, of Whether to start a neW application or open a 
previously-created application. In a preferred embodiment, 
this option could be given as a selectable menu item. In an 
alternate embodiment, the option may be given via a prompt 
from the tool. 

[0061] All Web pages are created as part of an application 
concept, Where each application concept is represented by an 
application ?le Which can group information about one or 
more Web page ?les Within it. Therefore, information about 
a previously-created page ?le Would exist Within a previ 
ously-created application ?le. If a developer Wants to create 
a neW page, the developer must associate the neW page ?le 
With a previously-created application ?le, or the developer 
must start a neW application ?le. 

[0062] If, in step 302, the developer indicates that he 
Wants to open an existing application, then the existing 
application ?le is opened, in step 303, and the main page ?le 
of that application is automatically retrieved, instep 310. 
Steps 310-312 are described in more detail, beloW. 

[0063] If, in step 302, the developer indicates that he 
Wants to start a neW application, then a neW application ?le 
is started in step 304. The neW application ?le can then be 
used as a vehicle to store information about Web pages. 
After step 304, the tool gives the developer an option of 
creating a neW page or editing a previously edited page in 
step 305. In a preferred embodiment, this option could be 
given as a selectable menu item. In an alternate embodiment, 
the option may be given via a prompt from the tool. In some 
cases, it may be possible for a developer to open a Web page 
?le directly, Without ?rst opening its associated application 
?le. 

[0064] If, in step 305, a determination is made that the 
developer Wants to create a neW page, the tool displays a 
blank page, toolbar ?eld, and component properties ?eld on 
the developer’s monitor in step 306. In step 308, the tool also 
creates a “page document,” similar to an HTML document, 
Which the tool Will edit as the developer edits the page. 
Initially, the page document Will be structured as if it 
describes a blank Web page. 

[0065] If, in step 305, a determination is made that the 
developer Wants to edit a previously-created page, the tool 
retrieves a copy of the associated page document from 
memory in step 310, and displays the page, along With the 
toolbar ?eld and component properties ?eld in step 312. 

[0066] The tool then Waits for additional developer input 
in step 314. Once developer input is received, a determina 
tion is made, in step 316, What type of developer input has 
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been received. In a preferred embodiment, the following 
types of developer inputs are possible: 1) a neW component 
has been added to the page; or 2) the developer Wishes to 
link components; or 3) the developer Wishes to edit the 
component code; or 4) the developer Wishes to delete a 
component; or 5) the developer Wishes to edit a component 
property; or 6) the developer Wishes to save the page and 
quit; or 7) the developer Wishes to quit Without saving the 
page; or 8) the developer Wants to enter a neW or existing 
application. Each of the developer inputs is described beloW. 
For ease of illustration, the ?oWchart includes steps and 
decisions only relevant to creating, compiling, and storing a 
Web page. It does not contemplate all possible developer 
inputs. In alternate embodiments, additional or different 
developer inputs are possible. 

[0067] 1. Add NeW Component 

[0068] When the developer input indicates, in step 316, 
that the developer has placed a neW component on the page 
(e.g., using a drop doWn menu from icons 212, FIG. 2), the 
tool places the selected component on the page in step 320 
and retrieves the associated default code for that component 
in step 322. The component code is similar in function to a 
doWnloaded executable (e.g., a Java Applet), except that the 
component code Will eventually be compiled as part of the 
Web page in accordance With the present invention, rather 
than being accessed over the Internet during runtime as a 
doWnloaded executable Would be. Incorporation of the com 
ponent code into the Web page eliminates the risk that 
malicious code Will be doWnloaded and executed for that 
component. 

[0069] The default code is incorporated into the page 
document in step 324, including all information relevant to 
the type, position, and other properties of the component. In 
a preferred embodiment, the position of the component is 
determined by the location Where the developer dragged and 
dropped the component or a position speci?ed by the 
developer in the component properties ?eld (FIG. 2, ?eld 
230). In an alternate embodiment, the component position 
could be a default position Which the developer could later 
modify via the component properties ?eld or using the 
mouse. 

[0070] As discussed previously, a number of different 
types of components could be added to a Web page. Because 
the addition of a data component includes several important 
details, addition of a data component is discussed in detail 
in conjunction With FIG. 5. After step 324, the method then 
returns to step 314 to Wait for additional developer input. 

[0071] 2. Link Components 

[0072] When tWo components are linked in accordance 
With a preferred embodiment, a developer could scroll 
through data Within a ?rst page, and data displayed on a 
second page Would automatically update to shoW corre 
sponding information. For the purposes of this description, 
components are linked betWeen pages, although components 
could be linked Within the same page as Well. 

[0073] The linking capability of the Web development tool 
is Well suited to link data components. In alternate embodi 
ments, the linking capability could be used to link other 
types of components. In the area of data, the linking capa 
bility could be used, for example, to link one or more ?elds 
Within one table to a different, but corresponding set of ?elds 
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Within another table in a relational database. Alternatively, 
the linking capability could be used to link ?elds Within the 
same table. 

[0074] For example, a developer may Wish that a ?rst page 
include data components Which specify a customer ID 
number, address, and phone number from a “customer 
information” table of a relational database. The developer 
may also Wish to design a second page that includes a data 
component Which lists a customer’s ordering history, Where 
such information, is stored in an “order information” table of 
the same or a different relational database. Using the method 
and apparatus of the present invention, the developer could 
link the customer ID number component on the ?rst page 
With the ordering history component on the second page. 
Then, When a user of the ?rst and second pages scrolls 
through customer ID numbers on the ?rst page, the ordering 
information for each associated customer Would automati 
cally appear on the second page. A similar linking example 
is described in more detail in conjunction With FIGS. 13-15. 

[0075] When the developer input indicates, in step 316, 
that the developer Wishes to link tWo components, then the 
developer identi?es, in step 330, Which components are to 
be linked. Identi?cation of the linked components could be 
made through one or more prompts from the Web develop 
ment tool, or could be performed by the developer selecting 
the components Which he Would like to link, then clicking a 
“link components” icon (e.g., icon 212, FIG. 2). 

[0076] In a preferred embodiment, the developer is asked 
to specify a “Master” page and a “Detail” page. In an 
alternate embodiment, the identity of the Master or Detail 
pages could be some default (e.g., the ?rst component 
selected could de?ne the Master page). AMaster page is the 
page Which displays the “master” information to Which the 
“detail” information on a Detail page is linked. Either or 
both the Master page and the Detail page include code Which 
Will formulate and send a data request to the server for both 
the data associated With the Master page and the data 
associated With the Detail page. Using the above example, if 
the Master page Were the page having the customer ID 
number component (i.e., the “master” information) and the 
customer ID number Were linked to a Detail page’s ordering 
history data ?eld (i.e., the “detail” information), then the 
code associated With either the Master page or the Detail 
page Would, during operation, request the next customer ID 
number and the ordering history data When both the Master 
and Detail pages are open. If the Master page requested the 
data, then after receiving the next customer ID number and 
that customer’s ordering history, the Master page code 
Would “send” the ordering history data to the Detail page. If 
the Detail page requested the data, then after receiving the 
next customer ID number and that customer’s ordering 
history, the Detail page code Would “send” the next cus 
tomer ID number to the Master page. In an alternate embodi 
ment, both pages could include code Which Would separately 
request the data associated With each linked component. 

[0077] After the Master and Detail pages are identi?ed, 
linking code is created in step 334. During operation, linking 
code enables a page to formulate a request for data Which 
identi?es the ?elds Which are displayed on the page, and 
Which identi?es the ?elds Which are displayed on other 
linked pages. In addition, the linking code causes received 
data to be parsed, and the linked-page data to be sent to the 


























