US 20130179277A1

(19) United States
(12) Patent Application Publication (10) Pub. No.: US 2013/0179277 A1
(43) Pub. Date:

Nazem et al.

(54)

DYNAMIC PAGE GENERATOR

(52)

Jul. 11, 2013

us. c1.
CPC ................................ .. G06F17/2247(2013.01)

(71) Applicant: Yahoo! Inc., Sunnyvale, CA (US)

USPC

...................................... .. 705/1473; 715/234

(72) Inventors: Farzad Nazem, Redwood City, CA
(US); Ashvinkumar P. Patel, Milpitas,
CA (US)

(73) Assignee: Yahoo! Inc., Sunnyvale, CA (US)
Filed:

ABSTRACT

An custom page server is provided With user preferences

organized into templates stored in compact data structures

(21) Appl. No.: 13/724,453
(22)

(57)
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region of shared memory Which contains all of the live data
needed to ?ll any user template. Typically, the pages served
are neWs pages, giving the user a custom selection of stock

quotes, neWs headlines, sports scores, Weather, and the like.
With the live data stored in a local, shared memory, any

(random access memory) and disk storage, in many computer
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user preferences or retrieved from a cache of recently used
user templates. Each user process is provided access to a large

custom page can be built Within the page server, eliminating
the need to make requests from other servers for portions of
the live data. While the shared memory might include RAM
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the request, Where the user template is either generated from

systems, it is faster to store all the live data in RAM.
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DYNAMIC PAGE GENERATOR
CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001]

This application is a continuation of, and claims

priority from, US. application Ser. No. 11/842,095, ?led
Aug. 20, 2007, issued as US. Pat. No. 8,352,854 on Jan. 8,
2013 and entitled DYNAMIC PAGE GENERATOR, Which
application is a continuation of US. application Ser. No.
11/656,636, ?led Jan. 22, 2007 and issued as US. Pat. No.
7,565,359 on Jul. 21, 2009, Which application is a continua

tion of US. application Ser. No. 09/393,718, ?led Sep. 10,
1999 and issued as US. Pat. No. 7,171,414 on Jan. 30, 2007,
Which application is a continuation of US. application Ser.
No. 08/873,975, ?led Jun. 12, 1997 and issued as US. Pat.
No. 5,983,227 on Nov. 19, 1999. The contents ofeach ofthese

patent applications are herein incorporated by reference in

their entirety.
COPYRIGHT NOTICE

[0002] A portion of the disclosure of this patent document
contains material Which is subject to copyright protection.

networks used by the user become clogged With data continu
ally streaming to the user and require large amounts of local

storage. Another disadvantage is that the locally stored infor
mation Will become out of date as the server receives neW

data.
[0007] From the above it is seen that an improved system
for delivering custom pages is needed.
SUMMARY OF THE INVENTION

[0008]

An improved custom page server is provided by

virtue of the present invention. In one embodiment, user

preferences are organiZed into templates stored in compact
data structures and the live data used to ?ll the templates is
stored local to the page server Which is handing user requests
for custom pages. One process is executed on the page server

for every request. The process is provided a user template for
the user making the request, Where the user template is either
generated from user preferences or retrieved from a cache of
recently used user templates. Each user process is provided
access to a large region of shared memory Which contains all
of the live data needed to ?ll any user template. Typically, the
pages served are neWs pages, giving the user a custom selec

The copyright oWner has no objection to the xerographic
reproduction by anyone of the patent document or the patent
disclosure in exactly the form it appears in the Patent and
Trademark O?ice patent ?le or records, but otherWise
reserves all copyright rights Whatsoever.

tion of stock quotes, neWs headlines, sports scores, Weather,
and the like. With the live data stored in a local, shared

BACKGROUND OF THE INVENTION

many computer systems, it is faster to store all the live data in
RAM.
[0009] If the volume of requests becomes too great for one

[0003] The present invention relates to the ?eld of custom
iZed information presentation. More speci?cally, one

memory, any custom page can be built Within the page server,

eliminating the need to make requests from other servers for

portions of the live data. While the shared memory might
include RAM (random access memory) and disk storage, in

embodiment of the invention provides a custom page server
Which can quickly serve custom pages and is scalable to

page server to handle, the system is easily scaled by adding

handle many users simultaneously.

copy of the live data in its shared memory, and needs to

[0004]

maintain only the user templates for the requests it is han

Web servers for serving static documents (“Web

pages”) over the global Internet are knoWn. While static docu
ments are useful in many applications Where the information
to be presented to each requesting user is the same, some
applications require customiZation to appeal to users. For
example, in presenting neWs to users, custom pages present

additional page servers. Each page server maintains its oWn

dling, so no communication betWeen page servers is needed.

[0010] A further understanding of the nature and advan
tages of the inventions herein may be realiZed by reference to

the remaining portions of the speci?cation and the attached

draWings.

neWs Which is more relevant to the requesting users than static
pages. With static pages, a user Will often have to scroll

BRIEF DESCRIPTION OF THE DRAWINGS

through many topics not of interest to that user to get to the
information of interest. With custom pages, the information is
?ltered according to each user’s interest.

[0011] FIG. 1 is a block diagram of a client-server archi
tecture according to one embodiment of the present inven

[0005]

tion;

CustomiZing a server response based on the

requestor is knoWn, hoWever knoWn systems do not scale
Well. One method of serving custom pages is to execute a

script, such as a CGI (Common GateWay Interface) script, or
other program to collect the information necessary to gener
ate the custom page. For example, if the custom page is a neWs

page containing stock quotes, sports scores and Weather, the
script might poll a quote server to obtain the quotes of interest,
poll a sports score server to obtain the scores of interest and
poll a Weather server to obtain the Weather. With this infor
mation, the server generates the custom page and returns it to
the user. This approach is useful Where there are not many

requestors and Where the attendant delay is acceptable to

[0012] FIG. 2 is a schematic diagram shoWing hoW a user’s
custom page is generated from a user con?guration, a global

template and live data.
[0013]

FIG. 3 is an illustration of a global front page tem

plate as might be used to generate user templates.
[0014] FIG. 4 is an illustration of a user template generated
from the global front page template of FIG. 3 as might be used
to generate a custom user page.

[0015] FIG. 5, Which comprises FIGS. 5A and 5B, is an
illustration of a user page generated using the global template

to Wait While pages load in their broWsers, groWing impa

of FIG. 4.
[0016] FIG. 6 is an illustration of hoW intelligent defaults

tience With Waiting Will turn users aWay from such servers,

are selected.

especially as use increases.

One approach to avoiding long Waits is to transfer

[0017] TWo appendices are included at the end of this
description. Appendix A is a full listing of the user template

the custom information in non-real-time, so that the informa
tion is stored local to the user as it arrives and is presented to
the user on request. A disadvantage of such a system is that the

shoWn in part in FIG. 4. Appendix B is an HTML source code
listing of the HTML page used to generate the broWser dis
play shoWn in FIG. 5.

users. While it may be the case that current users are Willing

[0006]
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0018]

FIG. 1 shows a client-server system 100 Which is

used to display custom neWs pages. A custom neWs page is
displayed on a browser 102 Which obtains the page from a
page server 104 via Internet 106. While only one broWser 102

is shoWn, a typical system Will have many broWsers connect

ing and disconnecting to the system.
[0019] The art of client-server systems using HTTP (Hy
perText Transport Protocol) messaging or other protocols is
Well knoWn and Will not be addressed in detail here. Essen
tially, broWser 102 makes a request for a particular page by
specifying a Uniform Resource Locator (“URL”) for the

page. In the example shoWn in FIG. 1, the request is directed
to the URL “http:/my.yahoo.com/”. Normally, this URL is
directed to the root directory of a machine named my.yahoo.
com. As is the convention in Internet communications,

broWser 102 submits the domain portion (“my.yahoo.com”)
of the URL to a name server, such as name server 108, to

determine an actual address for the page server 104. Name
server 108 returns an IP (Internet Protocol) address to

broWser 102 directing it to a page server 104. Where multiple
page servers 104 are used, name server 108 returns IP

Jul. 11, 2013

template 202 from a global front page template 204 and a user
con?guration record 206. FIG. 3 shoWs an example of a

global front page template. User con?guration record 206 is a
record selected from user con?guration database 116. The
record might have been obtained from a cache, but in the
preferred embodiment, the records are not cached, the user
templates are.
[0023] Page server 104 is shoWn comprising a page genera
tor 210, a shared memory 212 for storing live data and a cache
214 for caching user templates such as user template 202.
Page generator 210 generates a custom front page 218 from a
user template and the live data stored in shared memory 212.
Although not shoWn, custom pages other than the front page
can be generated in a similar fashion. Using user templates
and a shared memory for the live data, page server 104 can
quickly build custom pages in response to a user request.

Where the user template is cached, the page can be generated
entirely Within page server 104.
[0024] Shared memory 212 is organiZed as a set of memory

mapped ?les. With memory mapped ?les, the operating sys
tem maintains the data in permanent storage, but permanently
caches the ?les in shared memory 212. This alloWs for quick
recovery should a page server crash, since all of the shared

addresses in a round-robin fashion to distribute the load over

memory can simply be reloaded from the permanent storage.

multiple page servers. Alternatively, name server 108 might

This is a great feature from a user convenience standpoint,
since the user Will never be faced With a situation Where they
have to Wait for a server to rebuild a page for them by querying
the various data providing servers, such as sports server 230,
stock server 232 and neWs server 234. As should be apparent

distribute the load more deterministic by tracking broWser
addresses and hashing the broWser address to select a page
server 104. It is deterministic in that any given broWser
alWays accesses the same page server 104. This alloWs for

more ef?cient caching of user templates, since more cache
hits are likely Where a given broWser alWays returns to one
page server.

[0020]

When a page server receives the URL for its root

directory, it interprets that as a request for the user’s custom
summary page. The user is determined not from the URL, but
from a “cookie” provided by broWser 102 With the URL.
Cookies are strings of data stored by broWsers and sent along
With any request to a URL having a domain associated With
the cookie.
[0021] Page servers 104 obtain the live data from many
disparate sources and reformat the data into a form suitable
for use by the page server. Page servers 104 are coupled, via
a netWork, to edit servers 112, Which are used When a user

changes his or her user template. The user templates are
stored in a user con?guration database 116 and are stored and

provided to edit servers by a netWork appliance 114 Written
for this purpose. NetWork appliance 114 is a process tuned to

quickly locate ?les in large directories (N4OO ?les/ directory)
and return them to the edit servers or page servers. One

embodiment of netWork appliance 114 is the F330 fault
tolerant scalable server supplied by NetWork Appliance, of
MountainVieW, Calif. In a speci?c embodiment, page servers

104 are microcomputers running the nix@ operating system
With 64 to 128 megabytes of shared memory, page servers 104

and edit servers 112 are coupled using TCP/IP (Transport
Control Protocol/Internet Protocol) and the user con?gura
tion database 116 is a Unix ?le structure Which stores each
user con?guration in a text ?le. The particular ?le used by a

from this description and FIG. 2, page generator 210 can
generate custom front page 218 much more quickly using
shared memory 212 as compared With using servers 230, 232,
234 and page template 202. One reason for this is that the time
it takes to retrieve data from shared memory 212-does not

appreciably increase relative to the bandWidth delay time
When more data is retrieved. For example, if stock server 232
Were queried for each individual stock quote, a page With ?fty
stock quotes might take ten times as long to generate as a page
With ?ve stock quotes.
[0025] One aspect of the present invention is the realiZation
that every piece of information a person can request on a page

is storable in a shared memory closely coupled to a page
generator. For example, page server 104 shoWn in FIG. 2 can

accommodate 65,000 different symbols for Which quotes are
provided. In one embodiment, all of the stock information for
all 65,000 symbols is stored in a 13 to 14 megabytes section
of the shared memory. Where shared memory 212 is a 64 MB
or 128 MB memory, this leaves su?icient room for other data,
such as neWs headlines, sport scores, and memory used by the
operating system for each process running on page server

104. In some embodiments, shared memory 212 is large
enough to also accommodate more than just neWs headlines.
For example, neWs summaries (as described further in con
nection With FIG. 5) can be stored in shared memory 212 for
quick access.

[0026] As shoWn in FIG. 2, the user’s front page template
202 does not need to be generated each time, but rather is
stored in cache 214. In a preferred embodiment, user tem

user is a combination of the user’s user name and a hash

plates are stored in cache 214 for long enough to be reused.

result, to alloW for quick access When many user con?gura
tions are stored. For example, the user con?guration for sum

Some users might choose to access their front page only
infrequently, While others might choose to access their front
page hourly. Since the pages are customiZed and dynamic, the

mary “front” page for a user “ash802” might be stored at
/de/l3/y.ash802, Where “de” and “13” are hash results of a

user Would see different information each time, but the same

hash of the user name “ash802”.

user template Would be used each time. Of course, When the

[0022] FIG. 2 shoWs in more detail the generation of a
custom page for a user, using a front page generator 200 and

user edits his or her template, any cached copy of a user

page server 104. Front page generator 200 generates a user

?ush the cache of user pages Which have been inactive for

template is ?ushed. A garbage-collection process may also
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several days. In one implementation, cache 214 Would
accommodate 60,000 to 70,000 user templates. Where a par
ticular page server is assigned on a random round robin basis,
multiple page servers may cache their oWn copy of a given
user template, but Where a user is directed alWays to a par
ticular server (except in the case Where the particular server
fails and a secondary server is used), that page server Will be
the only one Which needs to cache that users user template.
Even Where the round robin name server scheme is used,

some broWsers may cache IP addresses, even longer than the
speci?ed “time to live” variable associated With the IP
address, in order to save the time required to obtain an IP
address each time. With such a broWser, the user is effectively
directed to the same page server each time and the server side

of the page serving system does not need to direct users to
particular page servers. With neWer broWsers, hoWever, the
“time to live” variable is honored and neW requests are made

example Which quotes are shoWn in the portfolio module,
Which cities are displayed in the Weather module, etc. Each of
the modules 504 can be customiZed by a user and moved

about front page 218. The modules 504 are also reusable, in
that any customiZed module Which appears on multiple pages
can be edited from any one of those pages and the edits Will be
re?ected on each of the pages. Other custom pages for the user

can be vieWed by selecting one of the page buttons 502
appearing beloW the header. Other pages and utilities can be
selected using the buttons 508 Which are part of the header.
[0032] In addition to all of the live date shoWn in FIG. 5
being stored in the shared memory, summaries from each of
the major neWs topics can also be stored in the shared memory
and vieWed by pressing on the neWs topic header, such as
neWs topic header 506.As should be noted, the page generator
can also intelligently display dates 510 customiZed for a

for IP addresses after the “time to live” has expired. In these

particular user, using a time Zone variable in the user tem
plate. This time Zone variable is shoWn as the ?rst line in user

cases, if the assignment of a user to a single page server is
desired, name server 108 (see FIG. 1) Will use the user name

template 202 in FIG. 4. In addition to being able to modify

from the provided cookie or the user’s IP address to assign a
page server based on a hash of the user name or IP address.

[0027] FIG. 3 is an illustration of global user template 204.
Global user template 204 is an HTML (HyperText Markup
Language) document With additional tags as placeholders for
live data. Several placeholders 302 are shoWn in FIG. 3.
[0028]

FIG. 4 is an illustration of user template 202 as

each of the modules, in many cases the order of appearance of
the modules is customiZable. For example, the order of the
various sections of user template 202 shoWn in FIG. 4 is not
?xed.

[0033]

The preference editing process can be initiated by

the user pressing the appropriate edit button 512. As

explained above, once the editing process is complete, the
user template is ?ushed from the cache and regenerated.

might be generated from global user template 204 (see FIG.

Since each of the neWs stories is essentially a static page

3) and a user con?guration record 206. A full listing of user

linked to a headline shoWn in the neWs section, these can
simply be linked to static pages on a neWs server.

template 202 is included hereWith in Appendix A. User tem
plate 202 is determined by the user con?guration and is inde
pendent of the live data, therefore it can be cached Without
needing to be updated, unless the user chooses to edit the
con?guration information. Preferably, the user templates are
cached rather than the user con?guration, to save a step and

reduce the time to respond to a request for the page. Caching
is more effective Where the typical user makes several
requests in a short time span and then doesn’t make any

requests for a long period of time.
[0029] Essentially, user template 202 contains the informa
tion about the user Which does not change until the user

changes his or her preferences. Of course, the system operator
could choose to make changes to hoW the system operates,
thus requiring changes to the user preferences and user tem

plates. User template 202 is shoWn comprising internal vari
ables such as a time Zone and demographic information. The

demographic information, on the second line in FIG. 4 is used
for selection of an advertisement Which Will be part of the

custom page. In this example, the advertisement is targeted by
the demographic information in the user template “:M,85,
95035,T,*” indicating that a suitable ad should be targeted to
a male user, age 85, located in Zip code 95035, etc. As shoWn,
the portfolio section contains selected stock symbols, the
scoreboard section contains selected team symbols, and the
Weather section contains selected Weather cities/Zip codes.
[0030] The selections of stock quote symbols, team scores,

[0034] Referring noW to FIG. 6, an illustration of intelligent
defaulting for populating a user template, and consequently a
user summary page. As part of a registration process, a user

indicates, among other things, his or her Zip code. This Zip
code is used to locate an approximate longitude and latitude
for the user using a Zip code lookup table 602. This alloWs the
user’ s location to be located on a map 604. Map 604 provides

city boundaries and, With team location table 606, also pro
vides locations for various sports teams Which can be selected
in a sports module. In selecting a default predetermined num
ber of cities and sports teams for inclusion as initial selections
for a particular user, a circle is draWn around the user and
increased in diameter until the circle envelopes a suitable

predetermined number of cities and sports teams. In this Way,
each user is guaranteed a default number of nearby teams and
cities for sports and Weather, respectively. While this assumes
that the user is interested in only the teams nearest the user, the

system can be arranged to provide intelligent defaults Where
geographic anomalies are knoWn to exist. Geographic
anomalies occur in communities Which have more loyalty to
distant teams than nearby teams, such as might occur When
the distant team is much better than the nearby team or When

the nearby team recently moved to a distant location. In any
case, the user is alloWed customiZe his or her pages beginning

With the intelligent defaults selected.
[0035] Other intelligent defaults can be provided in other

and Weather cities are set by the user. In a preferred embodi

contexts. For example, the header of user front page 218

ment, intelligent defaults are selected by the system prior to

includes a button 508 labeled “myWeb” Which, When pressed,

user selection, so that users unfamiliar With the customization
process Will nonetheless be able to vieW non empty custom

Would lead the user to a custom listing of Web sites. The initial

pages. This is described in further detail beloW in connection
With FIG. 6.

ated based on the keyWords of interest to that user or based on

[0031] FIG. 5 is an illustration of a user front page 218
returned by page server 104. User front page 218 as shoWn in
FIG. 5 includes many elements, some of Which are described

here in further detail. User front page 218 is built according to
a user template and live data. The user template speci?es, for

defaults for that custom listing of Web sites might be gener
the neWs topics, sports teams or Weather cities selected by the
user.

[0036] The above description is illustrative and not restric
tive. Many variations of the invention Will become apparent to
those of skill in the art upon revieW of this disclosure. The
scope of the invention should, therefore, be determined not
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With reference to the above description, but instead should be
determined With reference to the appended claims along With
their full scope of equivalents.

1-21. (canceled)

performing, via the at least one server computer, a garbage

collection to ?ush the user’s template program from the

temporary storage.
28. The method of claim 22, the user template that is unique

22. A method comprising:

to the user further comprising advertisement selection infor

in response to a request for a user’s customized Web page:
generating, via at least one server computer, a template

mation for use in selecting one or more advertisements for

program unique to the user, the template program that
is unique to the user is for use in forming the user’s

customized Web page, the template program that is
unique to the user is generated using customization
information unique to the user and a global template
that is generic to a plurality of users;
executing, via the at least one server computer, the user’ s

template program to generate the user’s customized
Web page, the user’s customized Web page including

inclusion in the user’ s customized Web page in addition to the
real-time information selected for the user’s customized Web
page.
29. The method of claim 28, the advertisement selection
information comprising time zone and demographic informa
tion for the user.

30. A system comprising:
at least one server computer comprising one or more pro
cessors to execute and memory to store instructions for

performing a process comprising:

real-time information selected for the user’s custom
ized Web page based on the customization informa
tion unique to the user;
serving, via the at least one server computer, the user’s
customized Web page;
in response to receiving a subsequent request for the user’ s
customized Web page;
receiving, via the at least one server computer, the tem
plate program that is unique to the user from one of at
least tWo locations, the location determined from the

in response to a request for a user’s customized Web
page:

generating a template program unique to the user, the
template program that is unique to the user is for
use in forming the user’s customized Web page, the
template program that is unique to the user is gen
erated using customization information unique to
the user and a global template that is generic to a

frequency of the request for the user’s customized

plurality of users;
executing the user’s template program to generate the

Web page;
executing, via the at least one server computer, the

Web page including real-time information selected

user’s customized Web page, the user’s customized

received template program that is unique to the user to
generate the user’s customized Web page, the user’s
customized Web page including real -time information
selected for the user’s customized Web page in
response to the subsequent request and based on the
customization information unique to the user; and

for the user’s customized Web page based on the
customization information unique to the user;
serving the user’s customized Web page;
in response to receiving a subsequent request for the
user’s customized Web page;

serving, via the at least one server computer, the user’s
customized Web page;

user from one of at least tWo locations, the location

receiving the template program that is unique to the
determined from the frequency of the request for

23. The method of claim 22, further comprising:

the user’s customized Web page;

discarding, via the at least one server computer, the user’s

executing the received template program that is

customized Web page after serving the user’s custom
ized Web page.
24. The method of claim 22, further comprising:
storing, via the at least one server computer, the template
program that is unique to the user in temporary storage.

unique to the user to generate the user’ s customized
Web page, the user’s customized Web page includ

ing real-time information selected for the user’s
customized Web page in response to the sub sequent
request and based on the customization informa
tion unique to the user; and
serving the user’s customized Web page;

25. The method of claim 24, the receiving further compris

ing:
in response to determining that the template program that is
unique to the user exists in the temporary storage,
retrieving the template program that is unique to the user
from the temporary storage; and
in response to determining that the template program that is
unique to the user no longer exists in the temporary
storage, repeating the generating to generate the tem
plate program unique to the user using the customization
information unique to the user and the global template
that is generic to the plurality of users.
26. The method of claim 24, further comprising:
periodically performing, via the at least one server com

puter, a garbage collection to ?ush the user’s template
program from the temporary storage based on the fre
quency of the request for the user’s customized Web
page.

27. The method of claim 24, further comprising:
receiving, via the at least one server computer, updated
customization information unique to the user; and

31. The system of claim 30, the process further comprising:
discarding the user’s customized Web page after serving
the user’s customized Web page.

32. The system of claim 30, the process further comprising:
storing the template program that is unique to the user in

temporary storage.
33. The system of claim 32, the receiving further compris

ing:
in response to determining that the template program that is
unique to the user exists in the temporary storage,
retrieving the template program that is unique to the user
from the temporary storage; and
in response to determining that the template program that is
unique to the user no longer exists in the temporary
storage, repeating the generating to generate the tem
plate program unique to the user using the customization
information unique to the user and the global template
that is generic to the plurality of users.
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34. The system of claim 32, the process further comprising:
periodically performing a garbage collection to ?ush the
user’s template program from the temporary storage
based on the frequency of the request for the user’s
customized Web page.

35. The system of claim 32, the process further comprising:
receiving updated customization information unique to the
user; and
performing a garbage collection to ?ush the user’s tem

plate program from the temporary storage.
36. The system of claim 30, the user template that is unique
to the user further comprising advertisement selection infor
mation for use in selecting one or more advertisements for

inclusion in the user’ s customized Web page in addition to the
real-time information selected for the user’ s customized Web
page.

37. The system of claim 36, the advertisement selection
information comprising time zone and demographic informa
tion for the user.

38. A computer-readable non-transitory storage medium
for tangibly storing thereon computer-readable instructions
that When executed cause at least one server computer to

perform a process comprising:
in response to a request for a user’s customized Web page:

generating a template program unique to the user, the
template program that is unique to the user is for use
in forming the user’s customized Web page, the tem

plate program that is unique to the user is generated
using customization information unique to the user
and a global template that is generic to a plurality of
users;

executing the user’s template program to generate the
user’s customized Web page, the user’s customized

Web page including real -time information selected for
the user’ s customized Web page based on the customi

zation information unique to the user;
serving the user’s customized Web page;
in response to receiving a subsequent request for the user’ s
customized Web page;
receiving the template program that is unique to the user
from one of at least tWo locations, the location deter
mined from the frequency of the request for the user’ s
customized Web page;

executing the received template program that is unique
to the user to generate the user’s customized Web

page, the user’s customized Web page including real
time information selected for the user’s customized

Web page in response to the subsequent request and
based on the customization information unique to the
user; and

serving the user’s customized Web page;

39. The computer-readable non-transitory storage medium
of claim 38, the process further comprising:
discarding the user’s customized Web page after serving
the user’s customized Web page.

40. The computer-readable non-transitory storage medium
of claim 38, the process further comprising:
storing the template program that is unique to the user in

temporary storage.
41. The computer-readable non-transitory storage medium
of claim 40, the receiving further comprising:
in response to determining that the template program that is
unique to the user exists in the temporary storage,
retrieving the template program that is unique to the user
from the temporary storage; and
in response to determining that the template program that is
unique to the user no longer exists in the temporary
storage, repeating the generating to generate the tem
plate program unique to the user using the customization
information unique to the user and the global template
that is generic to the plurality of users.

42. The computer-readable non-transitory storage medium
of claim 40, the process further comprising:
periodically performing a garbage collection to ?ush the
user’s template program from the temporary storage
based on the frequency of the request for the user’s
customized Web page.

43. The computer-readable non-transitory storage medium
of claim 40, the process further comprising:
receiving updated customization information unique to the
user; and
performing a garbage collection to ?ush the user’s tem

plate program from the temporary storage.
44. The computer-readable non-transitory storage medium
of claim 38, the user template that is unique to the user further
comprising advertisement selection information for use in
selecting one or more advertisements for inclusion in the
user’ s customized Web page in addition to the real-time infor
mation selected for the user’s customized Web page.

45. The computer-readable non-transitory storage medium
of claim 44, the advertisement selection information compris
ing time zone and demographic information for the user.
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