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(57) ABSTRACT 

An architecture for rendering Web pages. In one embodi 
ment, a system including a ?rst server, a ?rst-level cache, a 
second server, a second-level cache and one or more pro 

vider objects. The ?rst server receives a request from a 
requester for a Web page. The Web page has a number of 
clips in an arrangement. The server determines the clips and 
the arrangement based on a key. The ?rst-level cache stores 

( * ) Notice; This is a publication of a Continued pros_ the clips from Which the ?rst server is to assemble the Web 
ecution application (CPA) ?led under 37 page. The second server populates the ?rst-level cache With 
CFR 1_53(d)_ any of the clips not yet stored there. The second-level cache 

stores the clips from Which the second server is to populate 
(21) Appl, No; 09/205,127 the ?rst-level cache. The provider object or objects populate 

the second-level cache With any of the clips not yet stored 
(22) Filed: Dec. 3, 1998 there. 
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WEB PAGE RENDERING ARCHITECTURE 

FIELD OF THE INVENTION 

[0001] This invention relates generally to Web pages, and 
more particularly to a rendering architecture for Web pages. 

[0002] BACKGROUND OF THE INVENTION 

[0003] With the groWing popularity of the Internet and 
Internet-type technologies such as intranets, there has come 
a realiZation that users are interested in receiving personal 
iZed information via these technologies. For example, 
Whereas before a user may have requested a Web page from 
a Web site such as http://WWW.msn.com that may have 
returned the same information regardless of the identi?ca 
tion of the user, noW the user may desire more speci?c 
information. For example, a user may desire the information 
returned from a given Weather page to be relevant to the 
user’s location. As another example, a user may desire that 
the information returned from a technical support page be 
relevant to only the applications installed on the user’s 
computer. 

[0004] Delivery of personaliZed Web pages by a Web site 
generally requires other considerations for the architecture 
of Web site as compared to non-personaliZed Web pages. For 
example, the rendering of personaliZed Web pages on the 
Internet desirably needs to be fast and scalable, like other 
Web sites. HoWever, potentially unlike other Web sites, it 
should also desirably be easy to modify the look or presen 
tation of the Web site daily or Weekly. In addition, it should 
desirably be easy to modify the look or presentation based 
on the identi?cation of the user. This makes the development 
of such Web site architectures more dif?cult. 

[0005] Current Internet or intranet services that intend to 
provide personaliZed and personally relevant content to 
users usually use server-side scripting, server-side objects 
(such as What are knoWn as Common GateWay Interface 
(CGI) programs), as Well as other methodologies. HoWever, 
server-side scripting is expensive computationally speaking, 
because of run-time parsing and interpretation that must be 
performed for every request. In addition, objects are often 
instantiated and released repeatedly, Which reduces perfor 
mance, and the code itself is intermingled With display 
elements in HyperText Markup Language (HTML) format, 
Which makes maintenance more dif?cult. 

[0006] Still other methodologies include reliance on data 
base lookups and attempts to cache previous function calls 
and the content returned from those calls. HoWever, any 
server-side code that relies upon database look-ups as part of 
their rendering process for Web pages generally is also 
costly, and does not scale Well. Previous attempts to cache 
function calls and the content returned therefrom have 
frequently been hampered by too much complexity and Were 
generally not amenable to being scaled. 

[0007] For these and other reasons, there is a need for the 
present invention. 

SUMMARY OF THE INVENTION 

[0008] The invention provides for an architecture for 
rendering Web pages. In one embodiment, a system includes 
a ?rst server, a ?rst-level cache, a second server, a second 
level cache and one or more provider objects. The ?rst server 
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receives a request from a requester for a Web page. The Web 
page has a number of clips in an arrangement. The server 
determines the clips and the arrangement based on a key. 
The ?rst-level cache, Which is at the ?rst server, stores the 
clips from Which the ?rst server is to assemble the Web page. 
The second server populates the ?rst-level cache With any of 
the clips not yet stored there. The second-level cache, Which 
is at the second server, stores the clips from Which the 
second server is to populate the ?rst-level cache. The 
provider object or objects are at the second server, and 
populate the second-level cache With any of the clips not yet 
stored there. 

[0009] The invention provides for advantages not found in 
the prior art. In one embodiment, the key is based on 
information supplied by the user, such that the information 
returned is personaliZed based thereon. Content may be 
constantly updated from different sources, by interface With 
the provider objects. High performance is obtained in part by 
caching commonly used page fragments, Which may be 
assembled in different Ways depending on the key. The 
architecture is extensible and maintainable because suppli 
ers of contents can easily be added or modi?ed, by adding 
or modifying the provider objects. Furthermore, the modi 
?cation of content by adding, changing, or removing sup 
pliers of content does not typically require the redevelop 
ment of other components of the system. Types of 
personaliZation also can be also be easily added or modi?ed. 

[0010] The invention includes systems, methods, comput 
ers, and computer-readable media of varying scope. Besides 
the embodiments, advantages and aspects of the invention 
described here, the invention also includes other embodi 
ments, advantages and aspects, as Will become apparent by 
reading and studying the draWings and the folloWing 
description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 shoWs a diagram of the hardWare and 
operating environment in conjunction With Which embodi 
ments of the invention may be practiced; 

[0012] FIG. 2 shoWs a block diagram of a system accord 
ing to one embodiment of the invention; 

[0013] FIG. 3 shoWs a block diagram of a part of a system 
according to one embodiment of the invention in more 
detail; and, FIG. 4 shoWs a ?oWchart of a method according 
to an embodiment of the invention. 

DETAILED DESCRIPTION 

[0014] In the folloWing detailed description of exemplary 
embodiments of the invention, reference is made to the 
accompanying draWings Which form a part hereof, and in 
Which is shoWn by Way of illustration speci?c exemplary 
embodiments in Which the invention may be practiced. 
These embodiments are described in suf?cient detail to 
enable those skilled in the art to practice the invention, and 
it is to be understood that other embodiments may be utiliZed 
and that logical, mechanical, electrical and other changes 
may be made Without departing from the spirit or scope of 
the present invention. The folloWing detailed description is, 
therefore, not to be taken in a limiting sense, and the scope 
of the present invention is de?ned only by the appended 
claims. 
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[0015] The detailed description is divided into four sec 
tions. In the ?rst section, the hardware and the operating 
environment in conjunction With Which embodiments of the 
invention may be practiced are described. In the second 
section, a system of one embodiment of the invention is 
presented. In the third section, a method in accordance With 
an embodiment of the invention is described. Finally, in the 
fourth section, a conclusion of the detailed description is 
provided. 

HardWare and Operating Environment 

[0016] Referring to FIG. 1, a diagram of the hardWare and 
operating environment in conjunction With Which embodi 
ments of the invention may be practiced is shoWn. The 
description of FIG. 1 is intended to provide a brief, general 
description of suitable computer hardWare and a suitable 
computing environment in conjunction With Which the 
invention may be implemented. Although not required, the 
invention is described in the general context of computer 
executable instructions, such as program modules, being 
executed by a computer, such as a personal computer. 
Generally, program modules include routines, programs, 
objects, components, data structures, etc., that perform par 
ticular tasks or implement particular abstract data types. 

[0017] Moreover, those skilled in the art Will appreciate 
that the invention may be practiced With other computer 
system con?gurations, including hand-held devices, multi 
processor systems, microprocessor-based or programmable 
consumer electronics, netWork PC’s, minicomputers, main 
frame computers, and the like. The invention may also be 
practiced in distributed computing environments 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 memory storage devices. 

[0018] The exemplary hardWare and operating environ 
ment of FIG. 1 for implementing the invention includes a 
general purpose computing device in the form of a computer 
20, including a processing unit 21, a system memory 22, and 
a system bus 23 that operatively couples various system 
components include the system memory to the processing 
unit 21. There may be only one or there may be more than 
one processing unit 21, such that the processor of computer 
20 comprises a single central-processing unit (CPU), or a 
plurality of processing units, commonly referred to as a 
parallel processing environment. The computer 20 may be a 
conventional computer, a distributed computer, or any other 
type of computer; the invention is not so limited. 

[0019] The system bus 23 may be any of several types of 
bus structures including a memory bus or memory control 
ler, a peripheral bus, and a local bus using any of a variety 
of bus architectures. The system memory may also be 
referred to as simply the memory, and includes read only 
memory (ROM) 24 and random access memory (RAM) 25. 
Abasic input/output system (BIOS) 26, containing the basic 
routines that help to transfer information betWeen elements 
Within the computer 20, such as during start-up, is stored in 
ROM 24. The computer 20 further includes a hard disk drive 
27 for reading from and Writing to a hard disk, not shoWn, 
a magnetic disk drive 28 for reading from or Writing to a 
removable magnetic disk 29, and an optical disk drive 30 for 
reading from or Writing to a removable optical disk 31 such 
as a CD ROM or other optical media. 
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[0020] The hard disk drive 27, magnetic disk drive 28, and 
optical disk drive 30 are connected to the system bus 23 by 
a hard disk drive interface 32, a magnetic disk drive inter 
face 33, and an optical disk drive interface 34, respectively. 
The drives and their associated computer-readable media 
provide nonvolatile storage of computer-readable instruc 
tions, data structures, program modules and other data for 
the computer 20. It should be appreciated by those skilled in 
the art that any type of computer-readable media Which can 
store data that is accessible by a computer, such as magnetic 
cassettes, ?ash memory cards, digital video disks, Bernoulli 
cartridges, random access memories (RAMs), read only 
memories (ROMs), and the like, may be used in the exem 
plary operating environment. 

[0021] A number of program modules may be stored on 
the hard disk, magnetic disk 29, optical disk 31, ROM 24, or 
RAM 25, including an operating system 35, one or more 
application programs 36, other program modules 37, and 
program data 38. Auser may enter commands and informa 
tion into the personal computer 20 through input devices 
such as a keyboard 40 and pointing device 42. Other input 
devices (not shoWn) may include a microphone, joystick, 
game pad, satellite dish, scanner, or the like. These and other 
input devices are often connected to the processing unit 21 
through a serial port interface 46 that is coupled to the 
system bus, but may be connected by other interfaces, such 
as a parallel port, game port, or a universal serial bus (USB). 
A monitor 47 or other type of display device is also 
connected to the system bus 23 via an interface, such as a 
video adapter 48. In addition to the monitor, computers 
typically include other peripheral output devices (not 
shoWn), such as speakers and printers. 

[0022] The computer 20 may operate in a netWorked 
environment using logical connections to one or more 
remote computers, such as remote computer 49. These 
logical connections are achieved by a communication device 
coupled to or a part of the computer 20; the invention is not 
limited to a particular type of communications device. The 
remote computer 49 may be another computer, a server, a 
router, a netWork PC, a client, 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 50 has been illus 
trated in FIG. 1. The logical connections depicted in FIG. 
1 include a local-area netWork 51 and a Wide-area 
netWork 52. Such netWorking environments are 
commonplace in office netWorks, enterprise-Wide computer 
netWorks, intranets and the Internal, Which are all types of 
netWorks. 

[0023] When used in a LAN -netWorking environment, the 
computer 20 is connected to the local netWork 51 through a 
netWork interface or adapter 53, Which is one type of 
communications device. When used in a WAN -netWorking 
environment, the computer 20 typically includes a modem 
54, a type of communications device, or any other type of 
communications device for establishing communications 
over the Wide area netWork 52, such as the Internal. The 
modem 54, Which may be internal or external, is connected 
to the system bus 23 via the serial port interface 46. In a 
netWorked environment, program modules depicted relative 
to the personal computer 20, or portions thereof, may be 
stored in the remote memory storage device. It is appreciated 
that the netWork connections shoWn are exemplary and other 
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means of and communications devices for establishing a 
communications link betWeen the computers may be used. 

[0024] The hardware and operating environment in con 
junction With Which embodiments of the invention may be 
practiced has been described. The computer in conjunction 
With Which embodiments of the invention may be practiced 
may be a conventional computer, a distributed computer, or 
any other type of computer; the invention is not so limited. 
Such a computer typically includes one or more processing 
units as its processor, and a computer-readable medium such 
as a memory. The computer may also include a communi 
cations device such as a netWork adapter or a modem, so that 
it is able to communicatively couple other computers. 

System 

[0025] In this section of the detailed description, a descrip 
tion of a system, according to an embodiment of the inven 
tion is provided. The description is provided by reference to 
FIG. 2 and FIG. 3. Referring noW to FIG. 2, a system 
according to an embodiment of the invention is shoWn. The 
system includes a user broWser 100, a ?rst server 102, and 
a second server 104. The ?rst server 102 receives a request 
from the user broWser 100 for a Web page. The user broWser 
100 is thus a requester (the user of the broWser 100 may also 
be considered the requester). The user broWser 100 is 
connected to the ?rst server 102 in one embodiment by an 
Internet technology, such as the Internet, an intranet, etc. The 
user broWser 100 is a computer program or other technology 
that is able to display Web pages, such as the Microsoft 
Internet Explorer broWser. 

[0026] The Web page requested by the user broWser 100 is 
identi?ed by a Universal Resource Locator (URL) address. 
In one embodiment, the Web page is made up of a number 
of HyperText Markup Language (HTML) clips, in a given 
arrangement. The ?rst server 102 determines the clips and 
the arrangement for the Web page based on a key identi?ed 
in FIG. 2 as personaliZation 108. In one embodiment, the 
key is derived by the server 102 from a local ?le stored at 
the requester, as Well as the Web page requested by the 
requester. The local ?le may be What is knoWn in the art as 
a cookie ?le, Which is read by the broWser 100 on the local 
PC (the requester), and sent to the server 102 in the cookie 
portion of an HTTP header, as part of a Web page GET 
request, as knoWn Within the art. Furthermore, the Web page 
requested by the requester is itself identi?ed by its Universal 
Resource Locator (URL) address. The server 102 has an 
Internet Server Application Programming Interface (ISAPI) 
106 and a ?rst-level cache 110. The ISAPI 106, based on the 
Web page requested and the personaliZation 108, assembles 
HTML clips (i.e., it determines the necessary HTML clips 
speci?ed by the personaliZation 108) as stored in the ?rst 
level cache 110 according to the arrangement speci?ed by 
the personaliZation 108 and the Web page requested. As it 
receives the HTML clips, or in another embodiment once all 
the HTML clips have been retrieved, the server 102 returns 
them to the user broWser 100 for display thereon. The server 
102 may also return the completed Web page. 

[0027] This personaliZation in one embodiment occurs as 
folloWs. Depending on the URL address of the Web page 
requested, the ISAPI 106 references a data structure in 
extensible Markup Language (XML) format that speci?es 
different HTML clips for that Web page. Furthermore, the 
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cookie ?le stored by the user broWser 100 determines Which 
of those HTML clips are to be used to return to the user 
broWser 100. The XML data structures may be cached in the 

[0028] Therefore, personaliZation data is retrieved from 
the cookie ?le, or in another embodiment a personaliZation 
identi?cation (such as GUID, as knoWn Within the art), that 
enables the ISAPI 106 to retrieve the user’s personaliZation 
data from a server-side store (as may be cached by the cache 
110 or another cache that Will be described). The personal 
iZation data is used to determine Which categories and clips 
are shoWn on the custom page being built, the order in Which 
categories and clips are displayed, and the contents of those 
clips that are personaliZed. Thus, a Weather clip may display 
the local Weather forecast, depending on the user’s Zip code. 
Based on the cache-key built using a parameter description 
contained in the XML data structure (the speci?c XML data 
structure used based on the Web page URL), and the 
personaliZation data, the clips are requested from the ?rst 
level cache 110. In one embodiment, the cache key contains 
the folloWing information: the identi?cation of the provider, 
and name value pair parameters that communicate suf?cient 
information to the provider object so that it is able to 
generate the HTML clip. The XML description of the Web 
pages makes the architecture of the invention in one embodi 
ment easily extensible. The XML describes parameters and 
hoW to look them up for a given user request. This infor 
mation is passed to one or more caches and in one embodi 
ment to a provider object and possibly eventually to a 
provider object, Which contain preformed HTML clips cor 
responding to the cache request. That is, the caches contain 
pre-formed HTML clips, While the provider objects generate 
these clips from HTML templates and raW data. Thus, 
changes in the XML alloW the system to easily add or 
remove content providers, or change the personaliZation 
parameters being used for a given content provider. 

[0029] The ?rst-level cache at the ?rst server 102 thus 
stores the clips from Which the ?rst server 102 is to assemble 
the Web page. In one embodiment, the caching scheme is a 
high-performance distributed cache. Desirably, the caching 
scheme is efficient, such that search time decreased, the 
ability to handle higher peak load per machine is increased, 
and the cost per search is reduced (indicating high locality 
Within the cache). Also desirably, the caching scheme is fast, 
robust (having a minimum number of external failures 
resulting in the failure of the cache), complete (such that all 
highly recurring query results are stored), current (no item 
stays in the cache longer than a given time limit, unless 
otherWise speci?ed), intelligent (having ?exible caching 
policies), and reusable (that is, scalable). 
[0030] In one particular embodiment, the caching scheme 
is based on a threading model, such that multiple user 
threads are alloWed. In addition, the caching scheme utiliZes 
an indexing model knoWn in the art as a direct-chained 
caching model; the cache content has a limited lifetime 
(record expiration model); the caching scheme is also based 
on a record access model providing for record protection 
(locking) When multiple threads add, read, delete and update 
index entries in parallel; and, the caching scheme utiliZes 
data compression; the cache has very intensive heap 
memory use. The invention is not necessarily so limited, 
hoWever. 

[0031] If a particular clip requested by the ISAPI 106 is 
not in the ?rst-level cache 110, the cache 110 requests the 
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clip from the second server 104. The second server 104 
therefore populates the ?rst-level cache With any of the clips 
not yet stored at the ?rst-level cache. The second server 104 
includes a second-level cache 112, a third-level provider 
interface 114, as Well as one or more provider objects, such 
as a generic object 116, a stock object 118, and a Weather 
object 120. 

[0032] The second-level cache 112 stores the clips from 
Which the second server 104 is to populate the ?rst-level 
cache 110 of the ?rst server 102. The cache 112 provides a 
service that responds to requests from the server 102 When 
clips are requested that are not in the ?rst-level cache 110. 
The cache 112 then returns clips. In one embodiment, the 
caching scheme is a high-performance distributed cache, as 
has been described. That is, desirably, the caching scheme is 
ef?cient, such that search time decreased, the ability to 
handle higher peak load per machine is increased, and the 
cost per search is reduced (indicating high locality Within the 
cache). Also desirably, the caching scheme is fast, robust 
(having a minimum number of external failures resulting in 
the failure of the cache), complete (such that all highly 
recurring query results are stored), current (no item stays in 
the cache longer than a given time limit, unless otherWise 
speci?ed), intelligent (having ?exible caching policies), and 
reusable (that is, scalable). 

[0033] In one particular embodiment, the caching scheme 
is based on a threading model, such that multiple user 
threads are alloWed. In addition, the caching scheme utiliZes 
an indexing model knoWn in the art as a direct-chained 
caching model; the cache content has a limited lifetime 
(record expiration model); the caching scheme is also based 
on a record access model providing for record protection 
(locking) When multiple threads add, read, delete and update 
index entries in parallel; and, the caching scheme utiliZes 
data compression; the cache has very intensive heap 
memory use. 

[0034] HoWever, if a particular clip requested by the ?rst 
server 102 is not in the second-level cache 112, either, then 
the cache 112 requests the clip from the provider interface 
114. The provider interface 114 maps the clip requested to 
the correct provider object. Each provider object at the 
second server 104 thus populates the second-level cache 112 
With any of the clips not yet stored at the second-level cache 
112. Therefore, the interface 114 may direct the clip request 
to a generic object 116, a stock object 118, or a Weather 
object 120, in the embodiment of FIG. 2, although the 
invention is not necessarily so limited. 

[0035] Once a provider object returns the HTML clip 
requested to the provider interface 114, the clip is stored in 
the second-level cache 112, provided to and also stored in 
the ?rst-level cache 110, and ultimately provided to the 
ISAPI 106. Therefore, When the ISAPI 106 requests an 
HTML clip, three situations may occur. If the cache 110 has 
the clip stored therein, it immediately returns the clip to the 
ISAPI 106. If the cache 110 does not have the clip, but the 
cache 112 does, then the cache 112 returns the clip to the 
cache 110, Which stores the clip and returns it to the ISAPI 
106. If neither cache has the clip, then the provider interface 
114 obtains the clip from one of the provider objects, returns 
it to the cache 112 Where the clip is stored, and the cache 112 
provides it to the cache 110, Which also stores the clip and 
returns it to the ISAPI 106. 

Feb. 7, 2002 

[0036] In some situations, there is a need for the content 
(that is, the HTML clips) as stored in the cache 110 and the 
cache 112 to be updated. This is in one embodiment pro 
vider-object driven. Thus, the provider interface 114 
receives a message from a provider object that the content 
stored in the cache 112 is outdated, and the interface 114 
removes the old information from the cache. 

[0037] In another embodiment, a provider object tells the 
provider interface 114 Which directories/?les it Wants to 
knoW about that may change. Then the provider interface 
114 listens to ?le change noti?cations and signals each 
provider object if it previously told the provider interface 
114 that it cares about a particular ?le. At this time, the 
provider object reinitialiZes itself and may indicate (if con 
tent truly has changed) to provider interface 114 that content 
has changed. 

[0038] In either embodiment, the cache 112 then noti?es 
the cache 110 of the ?rst server 102 that the content needs 
to be updated, and cache 110 also removes the old infor 
mation from the cache. Thus, the next time this clip is 
requested, it is generated by a provider object, and repopu 
lated through the caches 112 and 110. In other Words, the 
second-level cache may periodically notify the ?rst-level 
cache that one or more clips stored at the ?rst level cache are 
outdated, such that they are deleted from the ?rst-level 
cache. 

[0039] Scalability is provided by embodiments of the 
invention. While only one ?rst server 102 and one second 
server 104 are shoWn in FIG. 2, there may be many ?rst 
servers 102 to a given second server 104. There may also be 
many second servers 104. In this manner, servers may be 
added as needed for performance and other reasons. The ?rst 
server 102 may be considered part of a ?rst level to receive 
a request from a requester for a Web page having a plurality 
of clips in an arrangement, Where the ?rst level determines 
the clips and the arrangement based on a key, and caches the 
clips from Which the Web page is assembled. The second 
server 104 may be considered part of a second level to 
populate the ?rst level With any of the clips not yet cached 
by the ?rst level and to cache the clips from Which the ?rst 
level is populated. 

[0040] Furthermore, scalability and extensibility is pro 
vided by the ability to add neW provider objects, and neW 
parsers in the content fetcher for those provider objects, 
Without requiring any of the already existing provider 
objects and/or parsers to be reWritten in any manner. This is 
an advantage of the invention, insofar as modi?cation of a 
given Web personaliZation architecture can be made later— 
thus, the initial architecture does not have to be rigidly 
de?ned a priori. In other Words, the system of an embodi 
ment of the invention may be scalable and extensible in that 
there may be more than one provider object and/or parser, 
such that not all of the provider objects and/or parsers are 
present in the system When it is ?rst con?gured. The 
later-added provider objects and/or parsers can be added to 
the system Without requiring redevelopment or changing of 
the already present provider objects and/or parsers. In one 
embodiment, the provider objects and parsers can be Com 
ponent Object Model (COM) objects, although the invention 
is not so limited. 

[0041] Referring next to FIG. 3, a part of a system 
according to an embodiment of the invention is shoWn in 
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more detail. The second server 104, as in FIG. 2, is again 
shown, With constituent parts the second-level cache 112, 
the provider interface 114, and the provider objects 116, 118 
and 120. Reference to FIG. 3 is made to describe the manner 
by Which the objects 116, 118 and 120 retrieve data and/or 
generate HTML clips, Which are then provided to the 
interface 114. The operation of the second server 104, the 
second-level cache 112, and the provider 114 in FIG. 3 is 
consistent With that as has been described in conjunction 
With FIG. 2. 

[0042] The provider objects 116, 118 and 120 of FIG. 3 
include a generic object 116, and tWo particular objects, the 
stock object 118 and the Weather object 120. The invention 
is not necessarily limited to any given number of provider 
objects, nor a type of provider objects. The particular objects 
are speci?c objects particular to a given type of data from 
Which a clip is generated. 

[0043] The provider objects utiliZe the cache-key, and 
generate the HTML clip corresponding to this key from data 
provided by the content fetcher 200. In one embodiment, 
this is accomplished With a mapping ?le, one or more ?les 
containing HTML fragments, and the data ?les delivered by 
the content fetcher 200. The mapping ?le alloWs for the key 
to be mapped to the correct HTML ?les on disk Without this 
mapping being built into the provider object itself, to support 
easy modi?cation and extensibility Without code redevelop 
ment. In one embodiment, provider objects may be restricted 
in hoW long they take to respond, since a user (requester) 
may have to Wait While the clip is being built (e.g., a duration 
of four milliseconds or shorter). 

[0044] The generic object 116 uses in one embodiment a 
mapping ?le, HTML ?les, and text data ?les delivered by the 
content fetcher 200. The generic object 116 is utiliZed for 
many content providers, Which Will be described. The map 
ping ?le provides suf?cient ?exibility for the object 116 to 
be used, for example, for all neWs headline providers, sports 
headline or sports score providers, as such providers are 
knoWn Within the art, and other content providers that have 
a small Well-de?ned set of XML data ?les that can be 
merged into preauthored HTML fragments. Given the key, 
the object 116 is able to return the requested clip. 

[0045] The stock object 118 in one embodiment directly 
retrieves information from a ?nancial information server, 
maintains an internal cache of at least some requested stock 
and securities data, and uses HTML ?les and data merging 
to produce HTML sub-clips for an individual stock quote. 
The XML ?le describes hoW then to assemble a provider 
header, a body of one or more stock sub-clips, and a provider 
footer, to maximiZe the cacheability of the stock data, given 
the large number of permutations that may be found in user 
stock lists. In one embodiment, the stock object does not use 
the fetcher. The Weather object 120 in one embodiment uses 
a mapping ?le, HTML ?les, and text data ?les delivered by 
the content fetcher 200. Thus, given a requestor’s location 
(for example, by Zip code), the object 120 is able to return 
a clip containing a Weather forecast for that area. 

[0046] Thus, in the general case, the provider objects 
interface With the content fetcher 200 via the ?le system 202. 
The ?le system 202 is the storage space for the HTML, text 
and data ?les, such as a hard drive of a computer, although 
the invention is not so limited. The content fetcher 200 
provides the provider objects With data from Which any of 
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the clips not yet stored at the second-level cache 112 are 
generated. It also supplies updates to content for clips that 
already have been stored at the second-level cache 112 and 
?rst level cache 110. The content fetcher includes parsers 
204, a fetcher 206, and a fetcher database 208. 

[0047] The parsers 204 are in one embodiment objects, 
Which parse the information retrieved by the fetcher 206, 
and generate text data ?les and/or HTML ?les to be stored 
in the ?le system 202 for retrieval and use by the provider 
objects. The parsers 204 may be generic or specialiZed. 
Furthermore, parsers may be added to extend the system 
Without any other components requiring redevelopment, 
Which is an advantage of the invention. The fetcher 206 
retrieves information from the external content providers 
210 based on a set schedule set in the database 208, Where 
the schedule in one embodiment is independent of requests 
from provider objects. The fetcher 206 may determine based 
on the fetcher database 208 that a previously provided 
HTML clip noW stored in one of the caches is out-of-date, 
and Will fetch neW data from an external content provider, 
providing (or, pushing) this information to the appropriate 
provider object via the appropriate parser 204 and the ?le 
system 202. 

[0048] Each of the external content providers 210 can in 
one embodiment be a different Web site providing the raW 
data fetched by the fetcher 206 and parsed by the parser 204. 
Each of these content providers is thus to provide the content 
fetcher 200 With a speci?c part of the data from Which clips 
not yet stored at the second-level cache (or, outdated clips) 
are generated. In one embodiment of the invention, a third 
level may be considered that includes at least one of the 
provider interface 114, the provider objects 116, 118 and 
120, the content fetcher 200, and the external content 
providers 210. 

Method 

[0049] In this section of the detailed description, methods 
according to an embodiment of the invention is presented. 
This description is provided in reference to FIG. 4. The 
computeriZed method is desirably realiZed at least in part as 
one or more programs running on a computer—that is, as a 
program executed from a computer-readable medium such 
as a memory by a processor of a computer. The programs are 
desirably storable on a computer-readable medium such as 
a ?oppy disk or a CD-ROM, for distribution and installation 
and execution on another (suitably equipped) computer. 

[0050] Referring noW to FIG. 4, a method according to an 
embodiment of the invention is shoWn. In 400, a user Web 
broWser (i.e., a requester) requests a desired Web page. In 
402, it is determined Whether any personaliZation data exists 
for this requester. For example, in an embodiment of the 
invention Where such data is stored in cookie ?les on the 
requester computer, the option exists to turn off cookie ?les, 
such that no personaliZation information can be stored. In 
such an instance, a static default Web page is returned to the 
requester in 406, and the method is ?nished in 408. Fur 
thermore, 406 and 408 are proceeded to in the case of a neW 
user, Who has not yet had an opportunity to personaliZe the 
service, or in the case of a returning user, Who has decided 
not to personaliZe the service. In 410, all the clips necessary 
to build the Web page are assembled according to an 
arrangement. Thus, a key based on a local ?le stored at the 
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requester as Well as the desired Web page requested by the 
requester is derived, and the necessary plurality of clips and 
the arrangement thereof is determined based on the key. For 
each of the clips, ?rst in 412, it is determined Whether the 
clip is stored in a ?rst level cache. If it is, then in 414 the clip 
is returned to the requester, positioned as determined by the 
arrangement. If it is the last clip, then the method proceeds 
from 416 to 418, Where the method ends, until the requester 
requests another Web page at 400. 

[0051] If, hoWever, a clip is not in the ?rst-level cache, 
then in 422 it is determined Whether the clip is stored in a 
second-level cache. If it is, then the clip is inserted into the 
?rst level cache (not speci?cally shoWn in the ?gure), and 
the method proceeds from 422 to 414, Where the clip is 
Written out to the requester broWser, as has been described. 
If the clip is not in the second-level cache, hoWever, then in 
424 the clip is obtained, for example, from a third level 
including a provider object. This is accomplished by the 
provider building the HTML clip in 426 from data identi?ed 
in FIG. 4 as 428. The clip is then inserted into both the 
?rst-level and the second-level cache, and the clip is Written 
out to the requester broWser in 414, as has been described. 

Conclusion 

[0052] An architecture for rendering Web pages has been 
described. Although speci?c embodiments have been illus 
trated and described herein, it Will be appreciated by those 
of ordinary skill in the art that any arrangement Which is 
calculated to achieve the same purpose may be substituted 
for the speci?c embodiments shown. This application is 
intended to cover any adaptations or variations of the present 
invention. Therefore, it is manifestly intended that this 
invention be limited only by the folloWing claims and 
equivalents thereof. 

We claim: 
1. A system comprising: 

a ?rst server to receive a request from a requester for a 
Web page having a plurality of clips in an arrangement, 
the ?rst server determining the clips and the arrange 
ment based on a key; 

a ?rst-level cache at the ?rst server to store the clips from 
Which the ?rst server is to assemble the Web page; 

a second server to populate the ?rst-level cache With any 
of the clips not yet stored at the ?rst-level cache; 

a second-level cache at the second server to store the clips 
from Which the second server is to populate the ?rst 
level cache; and, 

at least one provider object at the second server to 
populate the second-level cache With any of the clips 
not yet stored at the second-level cache. 

2. The system of claim 1, further comprising: 

a content fetcher to provide the at least one provider 
object With data from Which the any of the clips not yet 
stored at the second-level cache are generated; and, 

a plurality of content providers, each to provide the 
content fetcher With a speci?c part of the data from 
Which the any of the clips not yet stored at the second 
level cache are generated. 
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3. The system of claim 2, Wherein the content fetcher 
comprises: 

a fetcher to fetch data from a data source; and, 

at least one parser to parse the data fetched by the fetcher 
into a format eXpected by the parser object that trans 
lates the data into an HTML clip. 

4. The system of claim 3, Wherein the content fetcher 
further comprises at least one second parser, added to the 
system at a point in time later than the at least one parser, 
such that addition of the at least one second parser does not 
require redevelopment of code of any of the at least one 
parser. 

5. The system of claim 1, Wherein the key is derived from 
a local ?le stored at the requester, and the Web page 
requested by the requester. 

6. The system of claim 5, Wherein the local ?le comprises 
a cookie ?le. 

7. The system of claim 1, Wherein the second-level cache 
at the second server is to periodically notify the ?rst-level 
cache at the ?rst server that one or more of the clips stored 
on the ?rst-level cache are outdated, such that the one or 
more of the clips are deleted from the ?rst-level cache. 

8. The system of claim 1, Wherein the at least one provider 
object comprises at least one generic object and at least one 
speci?c object particular to a given type of data from Which 
a clip is generated. 

9. The system of claim 1, Wherein each of the at least one 
provider object comprises a mapping ?le for con?guration 
of the object, such that changing the mapping ?le results in 
recon?guration of the object Without redevelopment of code 
of the object. 

10. The system of claim 1, further comprising at least one 
second provider object, added to the system at a point in time 
later than the at least one provider object, such that addition 
of the at least one second provider object does not require 
redevelopment of code of any of the at least one provider 
object. 

11. A system comprising: 

a ?rst level to receive a request from a requester for a Web 
page having a plurality of clips in an arrangement, the 
?rst level determining the clips and the arrangement 
based on a key and to cache the clips from Which the 
Web page is assembled; 

a second level to populate the ?rst level With any of the 
clips not yet cached by the ?rst level and to cache the 
clips from Which the ?rst level is populated; and, 

a third level to populate the second level With any of the 
clips not yet cached by the second level. 

12. The system of claim 11, Wherein the ?rst level 
comprises a ?rst server and a ?rst-level cache at the ?rst 
server. 

13. The system of claim 11, Wherein the second level 
comprises a second server and a second-level cache at the 
second server. 

14. The system of claim 11, Wherein the third level 
comprises at least one provider object. 

15. The system of claim 11, Wherein the third level 
comprises a content fetcher to provide data from Which any 
of the clips not yet stored at the second level are generated. 

16. The system of claim 15, Wherein the third level further 
comprises a plurality of content providers, each to provide 
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the content fetcher With a speci?c part of the data from 
Which the any of the clips not yet stored at the second level 
are generated. 

17. The system of claim 11, Wherein the second level is to 
periodically notify the ?rst level that one or more of the clips 
cached by the ?rst level are outdated, such that the one or 
more of the clips are deleted from the ?rst level. 

18. A method comprising: 

determining a plurality of clips and an arrangement 
thereof to generate a desired Web page; 

for each of the plurality of clips: 

determining Whether the clip is stored in a ?rst-level 
cache; 

upon determining that the clip is not stored in the ?rst 
level cache, 

determining Whether the clip is stored in a second-level 
cache; 

upon determining that the clip is not stored in the 
second-level cache, 

obtain the clip; 

store the clip in the second-level cache; 

store the clip in the ?rst-level cache; and, 

return the clip, positioned as determined by the arrange 
ment. 

19. The method of claim 18, Wherein determining a 
plurality of clips and an arrangement thereof to generate a 
desired Web page comprises: 

receiving a request from a requester for the desired Web 
Page; 

deriving a key; determining the plurality of clips and the 
arrangement thereof based on the key. 

Feb. 7, 2002 

20. The method of claim 19, Wherein deriving a key 
comprises deriving a key based on a local ?le stored at the 
requester, and the desired Web page requested by the 
requester. 

21. A computer-readable medium having a computer 
program stored thereon for execution on a computer, the 
program performing a method comprising: 

receiving a request from a requester for a desired Web 
Page; 

deriving a key based on a local ?le stored at the requester, 
and the desired Web page requested by the requester; 

determining the plurality of clips and the arrangement 
thereof based on the key; 

for each of the plurality of clips: 

determining Whether the clip is stored in a ?rst-level 
cache; 

upon determining that the clip is not stored in the ?rst 
level cache, 

determining Whether the clip is stored in a second 
level cache; 

upon determining that the clip is not stored in the 
second-level cache, 

obtain the clip; 

store the clip in the second-level cache; 

store the clip in the ?rst-level cache; and, 

return the clip, positioned as determined by the 
arrangement. 


