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(57) ABSTRACT 

A system and method for generating structured electronic 
documents in a non-linear manner are provided. A document 
generation server obtains a request to generate an electronic 
document having logically ordered sections. Proceeding 
according to the logical order of the electronic document, the 
document generation server populates at least a portion of 
any section having data dependent on a Subsequently 
ordered section with a content bookmark. Thereafter, the 
document generation server replaces the content bookmark 
with the dependent data after the data for the subsequently 
ordered section has been obtained. 
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SYSTEMAND METHOD FOR GENERATING 
STRUCTURED DOCUMENTS IN ANON-LINEAR 

MANNER 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 10/136,802, filed May 1, 2002, which 
claims the benefit of U.S. Provisional Application No. 
60/357.742, filed on Feb. 15, 2002, incorporated herein by 
reference. 

FIELD OF THE INVENTION 

0002. In general, the present application relates to com 
puter Software and communication networks, and in particu 
lar to a system and method for generating structured docu 
ments having a logical order in a non-linear manner. 

BACKGROUND 

0003 Generally described, communication networks 
facilitate the transmission of data between a number of 
computing devices. In one typical application, computing 
devices can utilize global communication networks, such as 
the Internet, to request and transmit a variety of data. In one 
embodiment, computing devices can utilize a global com 
munication network, such as the World WideWeb, to request 
and transmit electronic data that can be displayed on the 
computing device as a combination of graphical and textual 
data, often referred to as a Web page. In another embodi 
ment, computing devices can utilize a communication net 
work to direct graphics and text to a specific user identified 
by a logical address within the global network. This is often 
referred to as electronic mail, or e-mail. 
0004. In both the above-examples, to transmit data over 
the global communication networks, the various computing 
devices utilize standard communication languages and 
encoding protocols. With reference to the World WideWeb, 
computing devices can communicate by utilizing Software 
applications, referred to as browser Software applications, 
that obtain standard encoded electronic data and generate 
corresponding graphical and textual images on the comput 
ing device display. More specifically, the electronic data can 
be encoded and transmitted in a markup language, such as 
the Hypertext Markup Language (“HTML') or the exten 
sible markup language (XML), that instructs the browser 
Software application how to generate, or otherwise obtain, 
the specified graphics and/or text to be displayed. Thus, the 
particular order in which the HTML or XML data is encoded 
can effect the manner in which a corresponding computer 
display is rendered by the browser software application. 
0005 FIG. 1 is a block diagram of a screen display 100 
generated by a computing device from HTML data in 
accordance with the present invention. As illustrated in FIG. 
1, the screen display includes a top banner section 102. 
another banner section 104, three middle sections 106, 108, 
110, and a bottom banner section 112. Accordingly, the 
HTML data would include HTML code that would define 
the various properties and content of each section. Addi 
tionally, in accordance with standard encoding practice, the 
HTML code for section 102 would appear first, followed by 
the HTML code for section 104, followed by the HTML 
code for sections 106, 108, and 110, and lastly, the HTML 
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data would include HTML code for section 112. The loca 
tion of individual pieces of HTML code dictates the location 
in which it is rendered to a display screen by the browser 
software application. Accordingly, if the layout of FIG. 1 is 
a template for a display, any HTML following the template 
would have to follow the corresponding order of encoding. 

0006. In practice, a computing device requests the HTML 
data from another computing device via the communication 
network. If the content of the HTML data is static, the 
computing device receiving the request can obtain the static 
HTML data from memory and transmit the data to the 
requesting computing device. However, if the HTML data is 
not static, the computing device may have to dynamically 
generate the HTML data according to a predefined template 
upon receiving the request. For example, the computing 
device may have to refer to a database. Such as through a 
data server, to obtain user-specific data to populate one or 
more sections of the display. Accordingly, each data request 
can increase the delay in completing the computing device 
request and utilizes system communication and processing 
SOUCS. 

0007 One skilled in the relevant art will appreciate that 
content from one section may depend on one or more 
parameters from content corresponding to another, often 
later appearing section. For example, assume that the com 
puting device request corresponds to a Web page having a 
section, such as section 104, for displaying a number of 
textual messages a particular user has received and another 
section, Such as section 108, that includes the actual content 
of the messages. In accordance with a conventional linear 
order document generation method, a computing device 
would access the database a first time to calculate the 
number of messages for the user and include that informa 
tion as part of the content associated with the first section 
104. Additionally, the computing device would access the 
same data in the database a second time to obtain the content 
of the messages as part of the content associated with the 
second section 108. Thus, because the content of section 104 
must be specified prior to the content of section 108, 
redundant database inquiries are required. Accordingly, lin 
ear generation of structured HTML documents becomes 
inefficient and can degrade system performance. 

0008. In a similar manner, electronic mail data often 
conforms to particular standard protocols, such as the simple 
mail transfer protocol (“SMTP), that require data in a 
particular order. More specifically, electronic data conform 
ing to SMTP include a header portion that specifies various 
fields for the electronic mail message. Often, similar to the 
structured HTML files, the data required for each field is 
obtained by accessing a database, or data server. Under the 
conventional document generation approach, the header 
portion is generated in a linear manner. However, because 
certain fields with the header portion of an electronic mail 
message may also depend on the content values of later 
occurring fields, computing devices generating SMTP mail 
messages often redundantly access data multiple times to 
generate the structured electronic document. Again, this 
approach inefficiently utilizes system communication and 
processing resources. 

0009 Thus, there is a need for a system and method for 
generating structured documents having a particular order in 
a non-linear manner. 
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SUMMARY 

0010) A system and method for generating structured 
electronic documents in a non-linear manner are provided. A 
document generation server obtains a request to generate an 
electronic document having logically ordered sections. Pro 
ceeding according to the logical order of the electronic 
document, the document generation server populates at least 
a portion of any section having data dependent on a Subse 
quently ordered section with a content bookmark. Thereaf 
ter, the document generation server replaces the content 
bookmark with the dependent data after the data for the 
Subsequently ordered section has been obtained. 
0011. In accordance with an aspect of the present inven 
tion, a method for generating an electronic document having 
two or more sections, wherein the two or more sections are 
arranged in a logical order is provided. A document genera 
tion server obtains a request to generate the electronic 
document. The document generation server obtains a tem 
plate defining the logical order of the two or more sections 
of the electronic document. In accordance with the logical 
order, the order of a first section precedes the order of a 
second section. The document generation server then deter 
mines whether content corresponding to the first section of 
the electronic document is dependent on the second section. 
0012. If the content corresponding to the first section of 
the electronic document is dependent on the second section, 
the document generation server populates at least a portion 
of the first section with a content bookmark. The document 
generation server then refers to the content bookmark after 
populating the content of the second section and populates 
the first section with data dependent on the second section. 
Thereafter, the document generation server transmits the 
electronic document. 

0013 In accordance with another aspect of the present 
invention, a computer system for generating an electronic 
document having two or more sections, wherein the two or 
more section are arranged in a logical order is provided. The 
computer system includes a client computer corresponding 
to a request to generate the electronic document. The com 
puter system further includes a document generation server 
operable to receive the request to generate the electronic 
document and operable to generate the electronic document 
corresponding to an identifiable template. The generation of 
the electronic document by the document generation server 
includes populating a first logical section dependent on a 
Subsequently occurring logical section with a content book 
mark until the Subsequently occurring logical section is 
populated and Subsequently replacing the content bookmark 
with data upon population of the Subsequently occurring 
logical section. 
0014. In accordance with a further aspect of the present 
invention, a method for generating electronic documents 
having two or more sections, wherein the two or more 
sections are arranged in a logical order is provided. A 
document generation server obtains a request to generate the 
electronic document and determines an electronic document 
order according to a template Such that a first section of the 
electronic document has an order that precedes an order of 
a second section of the electronic document. The document 
generation server then determines whether content corre 
sponding to the first section of the electronic document is 
dependent on the second section. The document generation 
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server populates at least a portion of the first section with a 
content bookmark if the content corresponding to the first 
section of the electronic document is dependent on the 
second section. The document generation server then popu 
lates the first section corresponding to the content bookmark 
with data dependent on the second section after populating 
the second section. 

DESCRIPTION OF THE DRAWINGS 

0015 The foregoing aspects and many of the attendant 
advantages of this invention will become more readily 
appreciated as the same become better understood by ref 
erence to the following detailed description, when taken in 
conjunction with the accompanying drawings, wherein: 
0016 FIG. 1 is a block diagram illustrative of a computer 
screen display generated from a structured HTML file in 
accordance with the present invention; 
0017 FIG. 2 is a block diagram illustrative of a structured 
document generation system in accordance with the present 
invention; 
0018 FIG. 3 is a block diagram of the structured docu 
ment generation system of FIG. 2 illustrating the request and 
generation of a structured HTML file in accordance with the 
present invention; 
0019 FIG. 4 is a block diagram illustrative of a structured 
electronic mail generation system in accordance with the 
present invention; 
0020 FIGS. 5A and 5B are block diagrams of the struc 
tured electronic mail generation system of FIG. 4 illustrating 
the generation of a structured electronic mail file in accor 
dance with the present invention; 
0021 FIG. 6 is a flow diagram illustrative of a structured 
HTML document generation routine implemented by a 
document generation server in accordance with the present 
invention; 
0022 FIGS. 7A and 7B are flow diagrams illustrative of 
a structured document generation Sub-routine implemented 
by a document generation server in accordance with the 
present invention; 
0023 FIG. 8 is a flow diagram illustrative of a structured 
SMTP document generation routine implemented by a docu 
ment generation server in accordance with the present 
invention; and 
0024 FIG. 9 is a block diagram of a computer environ 
ment suitable for the present invention. 

DETAILED DESCRIPTION 

0025 FIG. 9 illustrates an example of a suitable comput 
ing system environment in which the invention may be 
implemented. The computing system environment is only 
one example of a Suitable computing environment and is not 
intended to Suggest any limitation as to the scope of use or 
functionality of the invention. Neither should the computing 
environment be interpreted as having any dependent require 
ment relating to any one or combination of components 
illustrated in the exemplary operating environment. 
0026. The invention is operational in numerous other 
general purpose or special computing system environments 
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or configurations. Examples of well known computing sys 
tems, environments, and/or configurations that may be suit 
able for implementing the invention include, but are not 
limited to personal computers, server computers, laptop 
devices, multiprocessor systems, microprocessor-based sys 
tems, network PCs, minicomputers, mainframe computers, 
distributed computing environments that include any of the 
above systems or the like. 

0027. The invention may be described in the general 
context of computer-executable instructions. Such as pro 
gram modules, being executed by a computer. Generally, 
program modules include routines, programs, objects, com 
ponents, data structures, etc., that perform a particular task 
or implement particular abstract data types. The invention 
may be also practiced in distributed computing environ 
ments where tasks are performed by remote processing 
devices that are linked through a communications network. 
In a distributed computing environment, program modules 
may be located in both local and remote computer storage 
media including memory storage devices. 

0028. With reference to FIG. 9, an exemplary system for 
implementing the invention includes a general purpose 
computing device in the form of a computer 20. Components 
of a computer 20 include, but are not limited to, a processing 
unit 22, a system memory 24, and a system bus 26 that 
couples various system components including the system 
memory to the processor. The system bus may be any of 
several types of bus structures including a memory bus or 
memory controller, peripheral bus, and a local bus using any 
of a variety of bus architectures. By way of example, not 
limitation, such architectures include Industry Standard 
Architecture (ISA) bus, Micro Channel Architecture (MCA) 
bus, Enhanced ISA (EISA) bus, Video Electronics Standards 
Association (VESA) local bus, and Peripheral Component 
Interconnect (PCI) bus also known as a Mezzanine bus. 
0029. The computer 20 typically includes a variety of 
computer-readable media. Computer-readable media can be 
any available media that can be accessed by the computer 20 
and includes both volatile and non-volatile media, remov 
able and non-removable media. By way of example, and not 
limitation, computer-readable media may comprise com 
puter storage media and communication media. Computer 
storage media includes, but is not limited to, RAM, ROM, 
EEPROM, flash memory or other memory technology, CD 
ROM, Digital Versatile Disk (DVD) or other optical disk 
storage, magnetic cassettes, magnetic tape, magnetic disk 
storage or other magnetic storage devices, or any other 
medium which can be used to store the desired information 
and which can be accessed by the computer 20. 

0030 The communication media typically embodies 
computer-readable instructions, data structures, program 
modules, or other data in a modulated data signal Such as a 
carrier wave or other transport mechanism and includes any 
information delivery media. The term “modulated data sig 
nal” means a signal that has one or more of its characteristics 
set or changed in Such a manner to encode information in the 
signal. By way of example, and not limitation, communi 
cation media includes wired media Such as a wired network 
or direct wired connection, and wireless media such as 
acoustic, RF, infrared and other wireless media. Combina 
tions of any of the above should also be included within the 
Scope of computer-readable media. 
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0031. The system memory 24 includes computer storage 
media in the form of volatile and/or non-volatile memory 
such as read only memory (ROM) 28 and random access 
memory (RAM) 30. A basic input/output system 32 (BIOS), 
containing the basic routines that help to transfer informa 
tion between elements within the computer 20, such as 
during start-up, is typically stored in ROM 28. RAM 30 
typically contains data and/or program modules that are 
immediately accessible to and/or presently being operated 
on by the processing unit 22. By way of example, and not 
limitation, FIG. 9 illustrates an operating system 46, appli 
cation programs 48, other program modules 50, and program 
data 52. 

0032. The computer 20 may also include removable/non 
removable, Volatile/non-volatile computer storage media. 
By way of example only, FIG. 9 illustrates a hard disk drive 
36 that reads from or writes to non-removable, non-volatile 
magnetic media 38, a magnetic drive 38 that reads from or 
writes to a removable, non-volatile magnetic disk 40, and an 
optical disk drive 42 that reads from or writes to a removal, 
non-volatile optical disk 44, such as CD-ROM or other 
optical media. Other removable/non-removable, volatile/ 
non-volatile computer storage media that can be used in the 
exemplary operating environment include, but are not lim 
ited to, magnetic tape cassettes, flash memory cards, DVD, 
digital video tape, Bernoulli cap cartridges, solid state RAM, 
solid state ROM, and the like. The hard disk drive 34, 
magnetic disk drive 38, and optical disk drive 42 may be 
connected to the system bus 26 by a hard disk drive interface 
54, a magnetic disk drive interface 56, and an optical drive 
interface 58, respectively. Alternatively, the hard disk drive 
34, magnetic disk drive 38, and optical disk drive 42 are 
typically connected to the system bus 26 by a Small Com 
puter System Interface (SCSI). 
0033. The drives and their associated computer storage 
media discussed above and illustrated in FIG. 9, provide 
storage of computer-readable instructions, data structures, 
program modules and other data for the computer 20. In 
FIG. 9, for example, the hard disk drive 34 is illustrated as 
storing the operating system 46, application programs 48. 
other programs 50, and program data 52. Note that these 
components can either be the same as or different from the 
operating system 46, the other program modules 50, and the 
program data 52. A user may enter commands and informa 
tion into the computer 20 through an input device Such as a 
keyboard 60 and/or a pointing device 62, commonly referred 
to as a mouse, track ball or touch pad. Other input devices 
(not shown) may include a microphone, a joystick, a game 
pad, a satellite dish, a Scanner, or the like. These and other 
input devices are often connected to the processing unit 22 
through user input interface 64 and may be connected by 
other interface and bus structures. Such as a parallel port, 
game port or other universal serial bus (USB). 
0034. The computer 20 may operate in a network envi 
ronment using logical connections to one or more remote 
computers 65. The remote computer 65 may be a personal 
computer, a server, a router, a network PC, a peer device or 
other common network node, and typically includes many or 
all of the elements described above relative to the computer 
20, although only a memory storage device has been illus 
trated in FIG. 9. The logical connections depicted in FIG. 9 
include a local area network (LAN) 66 and a wide area 
network (WAN) 67, but also include other networks. Such 
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network environments are commonplace in office, enter 
prise-wide computer networks, Intranets, and the Internet. 

0035) When used in a LAN network environment, the 
computer 20 is connected to the LAN 66 through a network 
interface adapter 68. When used in a WAN network envi 
ronment, the computer typically includes a modem 69 or 
other means for establishing communications over the WAN 
67, such as the Internet. The modem 69, which may be 
internal or external, may be connected to the system bus 26 
via the serial port interface or other appropriate mechanism. 
In a networked environment, program modules depicted 
relative to the computer 20, or portions thereof, may be 
stored in the remote memory storage device. By way of 
example, and not limitation, FIG. 9 illustrates remote appli 
cation programs 48 as residing on memory device 24. It will 
be appreciated that the network connections shown are 
exemplary in other means of establishing communication 
between the computers may be used. Although many other 
internal components of the computer 20 are not shown, those 
of ordinary skill will appreciate that Such components and 
their interconnection are well known. Accordingly, addi 
tional details concerning the internal construction of the 
computer 20 need not be disclosed in connection with the 
present invention. 

0.036 Those skilled in the art will understand that pro 
gram modules such as the operating system 46, the appli 
cation programs 48 and data 52 are provided to the computer 
20 via one of its memory storage devices, which may 
include ROM 28, RAM 30, hard disk drive 34, magnetic 
disk drive 38, or optical disk device 42. The hard disk drive 
34 is used to store data 52 and the programs, including the 
operating system 46 and application programs 48. 

0037. When the computer 20 is turned on or reset, the 
BIOS 32, which is stored in ROM instructs the processing 
unit 22 to loan the operating system from the hard disk drive 
34 into the RAM30. Once the operating system 46 is loaded 
into RAM 30, the processing unit executes the operating 
system code and causes the visual elements associated with 
the user interface of the operating system to be displayed on 
the monitor. When an application program 48 is opened by 
a user, the program code and relevant data are read from the 
hard disk drive and stored in RAM 38. 

0038. As described above, aspects of the present inven 
tion are embodied in a World Wide Web (“WWW) or 
(“Web’) site accessible via the Internet. As is well known to 
those skilled in the art, the term "Internet” refers to the 
collection of networks and routers that use the Transmission 
Control Protocol/Internet Protocol (“TCP/IP) to communi 
cate with one another. In accordance with an illustrative 
embodiment of the Internet, a plurality of local area net 
works (“LANs) and a wide area network (“WAN”) can be 
interconnected by routers. The routers are special purpose 
computers used to interface one LAN or WAN to another. 
Communication links within the LANs may be wireless, 
twisted wire pair, coaxial cable, or optical fiber, while 
communication links between networks may utilize 56 Kbps 
analog telephone lines, 1 Mbps digital T-1 lines, 45 Mbps 
T-3 lines or other communications links known to those 
skilled in the art. Furthermore, computers and other related 
electronic devices can be remotely connected to either the 
LANs or the WAN via a digital communications device, 
modem and temporary telephone, or a wireless link. The 
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Internet has recently seen explosive growth by virtue of its 
ability to link computers located throughout the world. As 
the Internet has grown, so has the WWW. 
0039. As is appreciated by those skilled in the art, the 
WWW is a vast collection of interconnected or “hypertext' 
documents written in HyperText Markup Language 
(“HTML'), or other markup languages, that are electroni 
cally stored at or dynamically generated by “WWW sites” or 
“Web sites' throughout the Internet. Additionally, client-side 
Software programs that communicate over the Web using the 
TCP/IP protocol are part of the WWW, such as JAVAR) 
applets, instant messaging, e-mail, browser plug-ins, Mac 
romedia Flash, chat, and others. Other interactive hypertext 
environments may include proprietary environments such as 
those provided by an number of online service providers, as 
well as the “wireless Web” provided by various wireless 
networking providers, especially those in the cellular phone 
industry. It will be appreciated that the present invention 
could apply in any Such interactive communication envi 
ronments; however, for purposes of discussion, the Web is 
used as an exemplary interactive hypertext environment 
with regard to the present invention. 
0040. A Web site is a server/computer connected to the 
Internet that has massive storage capabilities for storing 
hypertext documents and that runs administrative software 
for handling requests for those stored hypertext documents 
as well as dynamically generating hypertext documents. 
Embedded within a hypertext document are a number of 
hyperlinks, i.e., highlighted portions of text which link the 
document to another hypertext document possibly stored at 
a Web site elsewhere on the Internet. Each hyperlink is 
assigned a Uniform Resource Locator (“URL) that pro 
vides the name of the linked document on a server connected 
to the Internet. Thus, whenever a hypertext document is 
retrieved from any web server, the document is considered 
retrieved from the World WideWeb. Known to those skilled 
in the art, a web server may also include facilities for storing 
and transmitting application programs, such as application 
programs written in the JAVAR) programming language 
from Sun MicroSystems, for execution on a remote com 
puter. Likewise, a web server may also include facilities for 
executing scripts and other application programs on the web 
server itself. 

0041. A remote access user may retrieve hypertext docu 
ments from the World Wide Web via a web browser pro 
gram. A web browser, such as Netscape's NAVIGATORR) or 
Microsoft's Internet Explorer, is a software application 
program for providing a user interface to the WWW. Using 
the web browser via a remote request, the web browser 
requests the desired hypertext document from the appropri 
ate web server using the URL for the document and the 
HyperText Transport Protocol (“HTTP). HTTP is a higher 
level protocol than TCP/IP and is designed specifically for 
the requirements of the WWW. HTTP runs on top of TCP/IP 
to transfer hypertext documents and user-supplied form data 
between server and client computers. The WWW browser 
may also retrieve programs from the web server, such as 
JAVA applets, for execution on the client computer. Finally, 
the WWW browser may include optional software compo 
nents, called plug-ins, that run specialized functionality 
within the browser. 

0042. The present invention relates to a system and 
method for generating ordered documents in a non-linear 



US 2008/0046814 A1 

manner. In accordance with an actual embodiment of the 
present invention, a system and method for generating 
ordered markup language documents in response to a user 
request are provided. In accordance with another embodi 
ment of the present invention, a system and method for 
generating ordered SMTP electronic mail documents are 
also provided. As will be readily understood by one skilled 
in the relevant art, the present invention is not limited to its 
application to structured markup language documents. Such 
as HTML or XML documents and SMTP electronic mail 
documents. Instead, the disclosed embodiments are only 
done by way of example and should not be construed as 
limiting. 

0.043 FIG. 2 is a block diagram of a structured document 
generation system 200 in accordance with the present inven 
tion. As illustrated in FIG. 2, the structured document 
generation system 200 includes one or more client comput 
ers 202 operable to request and receive structured docu 
ments, such as HTML or XML documents, via a global 
communication network, such as the Internet 204. The 
structured document generation system 200 also includes 
one or more Web server computing devices 206 operable to 
receive the requests for the structured document from the 
client computers 202, to obtain the corresponding document 
and to transmit the corresponding document to the client 
computer 202. One skilled in the relevant art will appreciate 
that the structured document generation system 200 of the 
present invention may be utilized in other communication 
networks, such as Intranets and the like. 

0044) In accordance with a distributed computing 
embodiment of the present invention, the Web server 206 is 
in communication with one or more document generation 
servers 208 operable to obtain a request to generate the 
requested structured document from the Web server. The 
document generation server 206 is further in communication 
with one or more databases 210 for obtaining some or all of 
the requested content. Accordingly, the document generation 
server 206 can dynamically generate the requested struc 
tured document and transmit the document to the Web server 
206 for delivery to the requesting client computer 202 via 
the Internet 204. One skilled in the relevant art will appre 
ciate that any number of distributed computing embodi 
ments, or alternative computing configurations, may be 
utilized in accordance with the present invention. Further, 
one skilled in the relevant art will appreciate that the 
structured document generation system 200 illustrates a 
“pull” model in which structured documents are generated 
by the document generations server 208 upon receiving 
client computer issued requests. 

0045. With reference to FIG.3, an illustrative process for 
generating a structured graphical user interface markup 
language document within the structured document genera 
tion system 200 will be described. The process is initiated by 
the generation of a document request by the client computer 
202 to the Web server 206 via the Internet 204. In an 
illustrative embodiment of the present invention, the struc 
tured document request can include user identification infor 
mation, such as a user identifier, passwords, and the like. For 
example, the structured document request can a request to 
obtain a Web page that includes at least one section display 
ing textual messages posted for a particular user. Addition 
ally, the Web page can include additional sections that relate 

Feb. 21, 2008 

in some manner to the message section (e.g., displaying the 
number of message received). 

0046. Upon obtaining the structured document request, 
the Web server 206 transmits the request to the document 
generation server 208. In accordance with the present inven 
tion, and as will be explained in greater detail below, the 
document generation server 208 generates the requested 
structured document in a non-linear manner, thereby miti 
gating the amount of processing required to generate the 
request document. The requested document is transmitted to 
the Web server 206 and returned to the requesting client 
computer 202 via the Internet 204. 

0047. In accordance with another embodiment of the 
present invention, a structured document generation routine 
may also be utilized in accordance with SMTP electronic 
mail embodiment. FIG. 4 is a block diagram of another 
structured document generation system 400 in accordance 
with the present invention. As illustrated in FIG. 4, the 
structured document generation system 400 includes a docu 
ment generation server 402, such as a SMTP mail server, 
capable of generating and transmitting structured SMTP 
encoded electronic mail messages directed to an identifiable 
user on a communication network, Such as the Internet 406. 
The document generation server 402 can communicate with 
one or more document databases 404 to obtain the data 
necessary to complete the fields of the SMTP header files for 
the electronic mail message. The structured document gen 
eration system 400 also includes a SMTP mail server 408 
capable of obtaining the SMTP encoded messages and 
transmitting the messages to an identifiable computing 
device. Additionally, the structured document generation 
system 400 includes one or more client computing devices 
410 operable to request electronic messages from the SMTP 
inbound server 408. One skilled in the relevant art will 
appreciate that the structured document generation system 
400 illustrates a “push’ model in which structured docu 
ments are generated by the document generation server 402 
without receiving client computer requests. 

0.048. With reference to FIG. 5, an illustrative process for 
generating a structured SMTP encoded mail document 
within the structured document generation system 400 will 
be described. Unlike the structured document generation 
system 200 (FIGS. 2 and 3), the structured document 
generation process is initiated by the document generation 
server 402. In an illustrative embodiment of the present 
invention, the document generation server 402 generates the 
structured SMTP electronic mail, including the header file, 
in a non-linear manner in accordance with the present 
invention. One skilled in the relevant art will appreciate that 
the document generation server may be utilized to generate 
the structured SMTP electronic mail file and transmitted to 
a separate SMTP outbound server (not shown). The struc 
tured SMTP electronic mail is transmitted, via the Internet 
406, to the SMTP mail server 408. Thereafter, a client 
computing device 410 corresponding to the electronic mail 
message communicates with the SMTP mail server 408 and 
obtains the structured electronic mail file. Although the FIG. 
5 illustrates the client computer 410 communicating via the 
Internet 406, one skilled in the relevant art will appreciate 
that the client computer 410 and the SMTP mail server 408 
may communicate via a direct communication line or via a 
LAN. 
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0049. With reference now to FIGS. 6-8, illustrative rou 
tines for generating structured documents in a non-linear 
manner will be described. With reference to FIG. 6, an 
illustrative routine 600 implemented by the document gen 
eration server 208 for generating structured HTML markup 
language documents will be described. One skilled in the 
relevant art will appreciate that routine 600 illustrates a 
routine for a “pull communication model. At block 602, the 
document generation server 208 obtains a request from a 
client computer 202 to generate a structured HTML docu 
ment. As described above, in an illustrative embodiment of 
the present invention, the request from the client computer 
202 may be transmitted to the document generation server 
208 via a Web server 206. Additionally, the document 
generation request can include a number of identifiers that 
may be utilized by the document generation server 208 to 
obtain user-specific data from the document generation 
database 210. 

0050. At block 604, the document generation server 208 
dynamically generates one or more structured HTML docu 
ments corresponding to the client computer 202 request. 
One skilled in the relevant art will appreciate that although 
HTML documents are utilized in the illustrative embodi 
ment, the document generation server 208 may generate 
structured documents utilizing other markup languages, 
Such as XML. FIGS. 7A and 7B are illustrative of a 
structured document generation sub-routine 700 imple 
mented by the document generation server 208 in accor 
dance with the present invention. With reference first to FIG. 
7A, at block 702, the document generation server 208 
obtains the request to generate the structured document and 
identifies the logical order of the document sections. In this 
illustrative example, the request from the client computer 
202 is for a structured HTML document. Accordingly, the 
document generation server 208 would obtain a template of 
the sections of the structured document corresponding to the 
document request. For example, if the client computer 
request is processed through a Web server 206 correspond 
ing to a chat room, the document generation server 208 
would obtain a corresponding template corresponding to the 
chat room design. One skilled in the relevant art will 
appreciate that some of the design templates may be pre 
generated. Alternatively, at least Some of the design tem 
plates may be dynamically generated at the time the user 
request is obtained. 
0051. At block 704, the document generation server 208 
obtains the next logically ordered section of the structured 
document template. At decision block 706, a test is con 
ducted to determine whether data in the section is dependent 
on one or more Subsequently occurring section in the 
structured document template. In an illustrative embodiment 
of the present invention, data in a section may be dependent 
on an analysis of data that will be appearing in a latter 
processed section. For example, if a section includes a 
parameter that identifies the number of textual messages that 
have been sent to an identifiable user and the textual 
messages will appear in a latter processed section, the first 
section would be determined to be dependent on the latter 
occurring section. If the data is not dependent on a latter 
occurring section, at block 708, the document generation 
server 208 populates the section with corresponding data. In 
an illustrative embodiment of the present invention, the 
population of data can include the insertion of static HTML 
code previously generated by the document generation 
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server 208. Additionally, the population can include the 
dynamic processing of data obtained from the document 
generation database 210. 

0.052 Returning to decision block 706, if the data is 
dependent on a latter occurring section, at block 710, the 
document generation server 208 populates the section with 
a content bookmark. In an illustrative embodiment of the 
present invention, the document generation server 208 
inserts a content bookmark into the structured document to 
allow the document generation server 208 to insert HTML 
code at a later point, while preserving the place of the code 
within the structured document. Additionally, the utilization 
of the content bookmark mitigates the need for the document 
generation server 208 to redundantly access the underlying 
data. In an illustrative embodiment of the present invention, 
the content bookmark may correspond to all of the content 
associated with the particular section of the electronic docu 
ment. Alternatively, the content bookmark may correspond 
to only a portion of the content associated with the particular 
section of the electronic document. Moreover, content 
dependent on multiple sections may be embodied in a single 
content bookmark or a series of bookmarks. Upon popula 
tion of the data in either block 708 or block 710, at decision 
block 712, a test is conducted to determine whether addi 
tional sections remain in the structured document. If addi 
tional sections remain, the sub-routine 700 returns to block 
704. 

0053 With reference to FIG. 7B, if no additional sections 
remain in the structured document, at block 714, the docu 
ment generation server 208 identifies and obtains the content 
bookmarks generated at block 710. At block 716, the docu 
ment generation server 208 populates the section with the 
dependent content data. With reference to the previous 
example regarding the message identifier, the document 
generation server 208 is able to populate the section of the 
structured document with the message identifier without a 
redundant access to the database because the message data 
was obtained in the latter section. In accordance with the 
present invention, each section of the electronic can include 
more than one content bookmark. Additionally, in illustra 
tive embodiment, a single content bookmark may corre 
spond to data dependent on multiple sections of the elec 
tronic document. At block 718, the sub-routine 700 
terminates and returns the generated structured document. 

0054 Returning to FIG. 6, at block 606, the document 
generation server 208 processes the structured HTML docu 
ment. In an illustrative embodiment of the present invention, 
the client computer request may not require the generation 
of the entire HTML document. However, if the number of 
templates maintained by the document generation server 208 
is limited, the entire structured document may be generated 
accordingly to a template and any sections not responsive to 
the request may be omitted Subsequently by the document 
generation server 208. However, one skilled in the relevant 
art will appreciate that block 606 may be omitted. At block 
608, the document generation server 208 transmits the 
structured HTML document to the requesting client com 
puter 202. At block 610, the routine 600 ends. 

0.055 With reference now to FIG. 8, an illustrative rou 
tine 800 for generating structured HTML electronic mail 
documents will be described. One skilled in the relevant art 
will appreciate that routine 800 illustrates a routine for a 
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“push” communication model. At block 802, the document 
generation server 402 obtains a request from a computing 
device to generate a structured electronic mail message 
directed to a client computer 410. As described above, the 
document generation request can include a number of iden 
tifiers that may be utilized by the document generation 
server 402 to obtain user-specific data from the document 
generation database 404. 
0056. At block 804, the document generation server 402 
dynamically generates one or more structured SMTP docu 
ments corresponding to the request to generate electronic 
mail to the client computer 410. In an illustrative embodi 
ment of the present invention, the document generation 
server 402 can implement sub-routine 700 (FIGS. 7A & 7B) 
to generate the structured electronic document. More spe 
cifically, in an illustrative embodiment of the present inven 
tion, sub-routine 700 may be utilized to generate the appro 
priate structured SMTP header files for electronic message 
while mitigating redundant accessing of the document gen 
eration database 404 to populate the fields of the SMTP 
header. Alternatively, sub-routine 700 may be modified to 
conform to the specific requirements/characteristics of the 
structured document. 

0057. At block 806, the document generation server 402 
processes the structured SMTP document. In an illustrative 
embodiment of the present invention, the client computer 
request may not require the generation of the entire SMTP 
document. However, if the number of templates maintained 
by the document generation server 402 is limited, the entire 
structured document may be generated accordingly to a 
template and any sections not responsive to the request may 
be omitted Subsequently by the document generation server 
402. However, one skilled in the relevant art will appreciate 
that block 806 may be omitted. At block 808, the document 
generation server 402 transmits the structured SMTP docu 
ment to the requesting client computer 410. Such as through 
the SMTP inbound server 408. At block 810, the routine 800 
ends. 

0.058 While illustrative embodiments of the invention 
have been illustrated and described, it will be appreciated 
that various changes can be made therein without departing 
from the spirit and scope of the invention. More specifically, 
one skilled in the relevant art will appreciate that the 
document generation routines may be implemented with any 
number of structured documents, such as documents con 
forming to the Simple Object Access Protocol (“SOAP') 
and the like. All are considered to be within the scope of the 
present invention. 
The embodiments of the invention in which an exclusive 

property or privilege is claimed are defined as follows: 
1. A method for generating an electronic document having 

two or more sections, wherein the two or more sections are 
arranged in a logical order, the method comprising: 

obtaining a request to generate the electronic document; 
obtaining a template defining a logical order of two or 
more sections of electronic document, wherein a logi 
cal order of a first section precedes a logical order of a 
second section; 

determining whether content corresponding to the first 
section of the electronic document is dependent on the 
second section; 
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populating at least a portion of the first section with a 
content bookmark if the content corresponding to the 
first section of the electronic document is dependent on 
the second section; 

populating the portion of the first section corresponding to 
the content bookmark with data dependent on the 
second section; and 

transmitting the electronic document. 
2. The method as recited in claim 1 further comprising 

processing the electronic document prior to transmitting the 
electronic document. 

3. The method as recited in claim 2, wherein processing 
the electronic document includes deleting any sections of the 
electronic document not requested. 

4. The method as recited in claim 1, wherein obtaining a 
request to generate an electronic document includes a 
request from a client computer to generate a structured 
document corresponding to a graphical user interface. 

5. The method as recited in claim 4, wherein the electronic 
document is a structured HTML document. 

6. The method as recited in claim 4, wherein the electronic 
document is a structured XML document. 

7. The method as recited in claim 1, wherein obtaining a 
request to generate an electronic document includes a 
request to generate a structured electronic mail document to 
a client computer. 

8. The method as recited in claim 1, wherein the request 
to generate the electronic document includes data identify 
ing a particular user and wherein populating the first logi 
cally ordered section with data dependent on the second 
logically ordered section includes populating the first logi 
cally ordered section with data unique to the particular user. 

9. The method as recited in claim 1, wherein populating 
the first logically ordered section with data dependent on the 
second logically ordered section occurs immediately upon 
population of the second logically ordered section. 

10. The method as recited in claim 1, wherein populating 
the first logically ordered section with data dependent on the 
second logically ordered section occurs upon population of 
all non-dependent logically ordered sections. 

11. A computer system for generating an electronic docu 
ment having two or more sections, wherein the two or more 
section are arranged in a logical order, the computer system 
comprising: 

a client computer corresponding to a request to generate 
the electronic document; 

a document generation server operable to receive the 
request to generate the electronic document and oper 
able to generate the electronic document corresponding 
to an identifiable template: 

wherein the document generation server is further oper 
able to populate at least a portion of a first logical 
section dependent on a Subsequently occurring logical 
section with a content bookmark until the Subsequently 
occurring logical section is populated, and wherein the 
document generation server if further operable to sub 
sequently replace the content bookmark with data upon 
population of the Subsequently occurring logical Sec 
tion. 

12. The computer system as recited in claim 11, wherein 
document generation server if further operable to process the 
generated document to remove any sections not included in 
the document request. 
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13. The computer system as recited in claim 11, wherein 
the request for the electronic document includes a request 
for a request to generate a structured document correspond 
ing to a graphical user interface. 

14. A method for generating electronic documents having 
two or more sections, wherein the two or more sections are 
arranged in a logical order, the method comprising: 

obtaining a request to generate the electronic document; 
determining an electronic document order according to a 

template, wherein a first section of the electronic docu 
ment has an order that precedes an order of a second 
section of the electronic document; 

determining whether content corresponding to the first 
section of the electronic document is dependent on the 
second section; 

populating at least a portion of the first section with a 
content bookmark if the content corresponding to the 
first section of the electronic document is dependent on 
the second section; and 

populating the first section corresponding to the content 
bookmark with data dependent on the second section 
after populating the second section. 
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15. The method as recited in claim 14 further comprising: 
processing the electronic document; and 
transmitting the electronic document. 
16. The method as recited in claim 14, wherein obtaining 

a request to generate an electronic document includes a 
request from a client computer to generate a structured 
document corresponding to a graphical user interface. 

17. The method as recited in claim 16, wherein the 
electronic document is a structured XML document. 

18. The method as recited in claim 14, wherein the request 
to generate the electronic document includes data identify 
ing a particular user and wherein populating the first logi 
cally ordered section with data dependent on the second 
logically ordered section includes populating the first logi 
cally ordered section with data unique to the particular user. 

19. The method as recited in claim 14, wherein populating 
the first logically ordered section with data dependent on the 
second logically ordered section occurs upon population of 
all non-dependent logically ordered sections. 

20. The method as recited in claim 19 further comprising 
traversing the electronic document to identify any content 
bookmarks upon completion of all non-dependent logically 
ordered sections. 


