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(57) ABSTRACT 
The present invention utiliZes central of?ces, located on the 
edge of a network to route requests along the edge of the 
network. Once an edge client receives a request for infor 
mation, the edge client makes a determination as to Whether 

MANAGEMENT CORPORA the edge client can provide the information requested. If the 
1155 PEACHTREE STREET edge client cannot provide the information requested, then 
SUITE 500 the edge client determines Whether a routing instruction 
ATLANTA, GA 30309 (US) applies Which speci?es a second edge client. If the routing 

instruction applies, then the request is routed to the second 
(21) Appl. No.: 10/324,179 edge client. 
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METHODS AND SYSTEMS FOR ROUTING 
REQUESTS USING EDGE NETWORK ELEMENTS 

FIELD OF THE INVENTION 

[0001] This invention generally relates to routing Within a 
network, and more particularly relates to reducing the traf?c 
on routes to a network core by routing requests to elements 
on the edge of the network. 

BACKGROUND OF THE INVENTION 

[0002] NoWadays, internet access is both popular and easy 
to obtain. Anyone With a personal computer, modem and 
telephone line may sign up With an internet access provider 
for access to the internet. The magnitude and availability of 
information on the internet continues to increase the popu 
larity of the internet. In turn, the popularity of the internet 
has led to tremendous groWth in the number of internet 
users, as Well as an increase in the amount of time each user 
spends on the internet. 

[0003] For many users of the internet, an increase in the 
volume of traf?c on netWorks connected to the internet 
translates into sloWer transmission of information. A high 
volume of traf?c may sloW the rate of speed associated With 
transmitting information over the netWorks thereby aggra 
vating or frustrating internet users. Additionally, many inter 
net users pay for internet service based on hourly netWork 
usage. Therefore, the sloW transmission of information 
translates into the user getting less for his or her money. 

[0004] For netWork service providers, there are several 
draWbacks associated With the increasing volume of netWork 
traf?c. Traf?c on the netWork may cause a delay in receiving 
a request from a subscriber, as Well as a delay in a service 
provider’s ability to respond to the subscriber request. 
Moreover, netWork service providers realiZe that When inter 
net service is too sloW, subscribers may become frustrated 
and decide to cancel their subscription. 

[0005] Service providers generally attempt to ful?ll the 
requests of subscribers as fast as possible. NetWork service 
providers are typically able to provide requested information 
more quickly When the requested information is stored 
Within the netWork. Thus, netWork service providers often 
choose to store data Within the netWork that may be fre 
quently requested by service subscribers. 

[0006] The ability to rapidly provide subscribers With 
requested information gives the netWork service providers 
an incentive to store greater quantities of information Within 
the netWork. HoWever, storing greater quantities of infor 
mation requires additional storage space, Which in turn 
generally increases the eXpenses of the service provider. 
Thus, the increasing volume of netWork traf?c forces service 
providers to strike a balance betWeen acceptable transmis 
sion delays, available data storage space and the cost of 
utiliZing additional storage space. 

[0007] NetWork service providers have developed numer 
ous approaches in an attempt to reduce transmission delays. 
In one approach, a central of?ce receives a request for 
information from a user. The central of?ce simply acts as a 
middle-man betWeen the user and the netWork core. Thus, 
the central of?ce forWards the request to the netWork core. 
Once received by the netWork core, the request may be 
ful?lled by the information contained Within the netWork 
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core. HoWever, if the netWork core cannot ful?ll the request, 
the netWork core may request the information from another 
element, such as another netWork or a larger information 
store. 

[0008] This approach is prone to the “straight-to-core” 
draWback. As it’s name suggests, the straight-to-core draW 
back occurs When a central of?ce routes a request directly to 
the netWork’s core. By routing all incoming requests directly 
to the netWork core, the netWork core may become over 
Whelmed by the large volume of requests. Moreover, the 
transmission routes betWeen the central of?ce and the net 
Work core may become overcroWded. Thus, requests that are 
subject to the straight-to-core draWback may be delayed at 
several points during transmission. For eXample, the request 
may take longer to arrive at the netWork core due to traf?c 
on the transmission route to the netWork core. The request 
also may be delayed once it arrives at the netWork core, if 
the core has a backlog of requests to ful?ll. Additionally, 
once ful?lled, the request may be delayed due to traf?c in the 
route back to the central of?ce. 

[0009] In another approach, the central of?ce forWards a 
request to a client, referred to as a “host,” attached to the rest 
of the clients Within the netWork. Once the host has received 
the request, the host may provide the request to any client 
Within the netWork. Typically, the host Will provide the 
request to the client With the least traf?c. Alternatively, the 
host may provide the request to a speci?c client based on the 
subject matter of the particular request. 

[0010] This approach is susceptible to excessive netWork 
traffic at the host, referred to as the “host-bottleneck” 
draWback. The host-bottleneck draWback occurs When the 
host receives requests at a faster rate than the rate at Which 
the host satis?es the requests. Thus, the requests begin to 
create a backlog While Waiting to be processed by the host. 
The host-bottleneck draWback is even more problematic if 
the ful?lled requests returning from the clients are also 
required to pass through the host. 

[0011] Another draWback of this approach is the “offline 
host” draWback. The offline-host draWback occurs When the 
host is offline or not functioning properly. Thus, any 
approach that utiliZes a host to receive messages from the 
users may suffer to some eXtent from the offline-host draW 
back. 

[0012] In a variation of the host approach, an initial 
request from a user is forWarded to a host. HoWever, the host 
does not receive any of the subsequent requests from that 
particular user. Instead, based on the initial request, the host 
selects a client to receive the subsequent requests from that 
particular user. 

[0013] This variation of the previous approach reduces the 
host-bottleneck draWback, hoWever, this approach creates 
other draWbacks. One draWback created by this approach is 
the “atypical request” draWback. The atypical request draW 
back occurs When a user’s initial request is substantially 
different from the majority of the user’s subsequent requests. 
The atypical request draWback is most noticeable and prob 
lematic When a user’s subsequent request is much larger than 
the user’s initial request. Thus, the client may become 
overloaded With requests because the traf?c from a particu 
lar user is heavier than anticipated by the host. 

[0014] This approach may also suffer from the offline-host 
draWback. The netWork Will not be capable of receiving a 
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request and selecting an appropriate client Whenever the host 
is offline. However, contrary to the previous approach, in 
this approach the off-line host drawback Will only interfere 
With the processing of initial requests from neW users. 

[0015] In yet another approach, the central of?ce may be 
instructed to provide a request to a particular client based on 
the subject matter of the request. Alternatively, the central 
of?ce may automatically reroute a request from one particu 
lar client to another client during predetermined time peri 
ods. For eXample, a netWork may include a client that is 
typically busy betWeen 11:00 AM and 1:00 PM. The central 
of?ce may be instructed to reroute a portion of the requests 
initially directed to the busy client to a client that is typically 
not busy betWeen the hours of 11:00 AM and 1:00 PM. 

[0016] One draWback of this approach, referred to as the 
“rigid instruction” draWback, is that the netWork does not 
adjust When the circumstances Within the netWork are tem 
porarily altered. Thus, the central of?ce Will rigidly folloW 
the instructions even though it may be more ef?cient to do 
otherWise. In the eXample above, there Will be instances 
When the client that is typically busy betWeen 11:00 AM and 
1:00 PM is not busy during those hours. HoWever, the 
central of?ce Will rigidly folloW the provided instructions 
and continue to reroute the requests aWay from that particu 
lar client. 

[0017] One draWback that may occur in several of the 
current approaches is termed the “busier neighbor” draW 
back. The busier neighbor draWback may occur in any 
approach Where an overloaded client is programmed or 
directed to reduce its load by forWarding a request to a 
neighboring client. A neighboring client is typically deter 
mined by geographic proximity. For eXample, the neighbor 
ing client may be Within the same room or of?ce building. 
As another eXample, the closest neighboring client may be 
in a different city. 

[0018] Frequently, the request from an overloaded client is 
forWarded Without considering the Workload of the neigh 
boring client. Hence, there are occasions When an over 
loaded client forWards a request to an equally busy or busier 
neighboring client. ForWarding the request to a busier neigh 
bor client further eXasperates the problems related to traf?c 
Within the netWork. 

[0019] In sum, there is a need to ful?ll requests for 
information from a netWork While reducing the load on the 
netWork core and the traf?c on routes Within the netWork. 
There is a further need to satisfy requests from the netWork 
in the shortest period of time. 

SUMMARY OF THE INVENTION 

[0020] The present invention utiliZes central of?ces and a 
netWork core Which function respectively as clients and a 
server in a client-server netWork to reduce the load on the 

netWork core. The netWork core (or server) performs the 
bulk of centraliZed or generaliZed tasks in the netWork. The 
netWork core is connected to at least one central of?ce and 
each central office is connected to at least one other central 
of?ce. 

[0021] A central of?ce is generally a netWork (referred to 
herein as a “central office netWork”) consisting of a server, 
a data store and a router. The central offices are located at the 
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boundary of the netWork and are therefore referred to as 
edge central of?ces or edge clients. 

[0022] A server of a central of?ce netWork (referred to 
herein as a central of?ce server) functions as a typical server 
in a client-server netWork. Thus, a central of?ce server 
performs the bulk of the centraliZed or generaliZed tasks in 
the central of?ce netWork. 

[0023] A central of?ce netWork comprises a data store 
located Within the central of?ce server. Alternatively, a 
central of?ce netWork comprises an external data store 
associated With and/or connected to the central of?ce server. 
A data store records and/or stores information for later 
retrieval and use. Information is typically stored in the data 
store to provide a requestor With faster access to the infor 
mation or to minimize netWork traf?c. Thus, requests for the 
frequently requested information may be ful?lled at the 
central of?ce netWork Without having to provide the request 
for information to the netWork core or another element 
Within the netWork. 

[0024] A central of?ce netWork in the present invention 
also contains a router. The router in a central of?ce netWork 
directs the How of a request to the appropriate entity Within 
the netWork. For eXample, a router may direct a request to 
another central office or to the netWork core. Additionally, a 
router is associated With a routing table Which contains 
routing instructions Which assist the router in routing the 
request. The routing instructions are based on routing 
parameters that correspond to various characteristics of the 
request and/or the netWork. For eXample, routing parameters 
can correspond to a speci?ed interval of time, a speci?ed 
load on the central of?ce, or a speci?ed subject matter Within 
a request. 

[0025] Once a request is received at a central office, a 
determination is made as to Whether the central of?ce can 
ful?ll the request. A central office may be able to ful?ll the 
request With information contained Within or associated With 
the central of?ce data store. 

[0026] If the central of?ce cannot ful?ll the request, a 
determination is made as to Whether a routing instruction 
applies. A routing instruction applies if the request or the 
netWork conditions correspond to a routing parameter in the 
routing table. If a routing instruction does not apply, then the 
request is routed based on a default routing instruction. The 
default routing instruction may specify that the request be 
routed to another central of?ce at the edge of the netWork. 
The central office may be selected randomly or may be 
selected according to a predetermined order, e.g., round 
robin of nearby central of?ces. 

[0027] If the central of?ce is able to satisfy only a portion 
of a request, then the satis?ed portion of the request may be 
stored in the central of?ce until the unsatis?ed portion of the 
request is satis?ed by another netWork element. Once both 
portions of the request are satis?ed, the satis?ed request is 
provided to the requestor. Alternatively, the satis?ed portion 
of the request may be immediately provided to the requestor 
and the unsatis?ed portion of the request may be provided 
When it is satis?ed. 

[0028] These and other aspects, features and advantages of 
the present invention may be more clearly understood and 
appreciated from a revieW of the folloWing detailed descrip 
tion of the disclosed embodiments and by reference to the 
draWings and claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] FIG. 1 is a block diagram of an exemplary com 
puting system, in accordance With an embodiment of the 
invention. 

[0030] FIG. 2 is a block diagram of an exemplary net 
Work, in accordance With an embodiment of the invention. 

[0031] FIG. 3 is a block diagram of an exemplary central 
of?ce, in accordance With an embodiment of the invention. 

[0032] FIG. 4 is a How diagram of an exemplary method 
for routing a request, in accordance With an embodiment of 
the invention. 

DETAILED DESCRIPTION 

[0033] The methods and systems according to the present 
invention contemplate the interaction of a server and one or 
more clients Within a client-server netWork. The “client 
server” con?guration of a client-server netWork may refer to 
a hardWare con?guration, to a softWare con?guration, or to 
a combination thereof 

[0034] Generally, a “client” in a hardWare con?guration is 
a computer, such as a personal computer (PC), intelligent 
device, or Workstation. The client may perform tasks during 
Which the client may request information or otherWise use 
the resources of another object, such as the server or another 
netWork element, to accomplish such tasks. 

[0035] Generally, a “server” in a hardWare con?guration is 
a computer or other intelligent device. A server typically 
performs the bulk of centraliZed or generaliZed tasks in the 
netWork and may have more memory, processing speed, and 
storage than a client. Alternatively, the server may perform 
specialiZed tasks such as distributing electronic mail or 
printing. 
[0036] In a softWare con?guration, a “server” typically is 
a program that provides data, stores data, or provides some 
service to other programs to Which the server is connected. 
A server may be a program With higher priority, greater 
memory, or greater capabilities compared to the other pro 
grams used on the netWork. A server also may be a program 
that includes specialiZed capabilities or has higher priority 
With respect to certain tasks or functions. 

[0037] A “client” in the softWare con?guration typically 
makes use of data, processing, storage, or other resources of 
another program. Aclient may be used to communicate With 
a source or destination through a higher priority, more 
poWerful, more capable or different program. 

[0038] Any given device or program may be capable of 
acting as a client and/or a server depending on the role the 
device or program plays. In other Words, the terms “client” 
and “server” refer to the role a device or program performs 
during a speci?c connection or communication With another 
device, program or element. 

[0039] Exemplary Operating Environment 

[0040] Turning to the draWings in Which like numbers 
reference like parts or action, in the several ?gures, FIG. 1 
of this speci?cation illustrates an exemplary environment for 
implementing the invention in or through use of a computer, 
such as a personal computer (PC). For example, the inven 
tion may be implemented through a program running on a 
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PC. The invention also may be practiced With other com 
puter system con?gurations, including hand-held devices, 
multiprocessor systems, microprocessor based or program 
mable consumer electronics, mini-computers, mainframe 
computers, etc. 

[0041] A program may include routines, programs, com 
ponents, data structures, etc. that implement certain abstract 
data types, perform certain tasks, actions, or tasks. In a 
distributed computing environment, the program (in Whole 
or in part) may be located in local memory, or in other 
storage. In addition, or in the alternative, the program (in 
Whole or in part) may be located in remote memory or in 
storage to alloW for the practice of the invention Where tasks 
are performed by remote processing devices linked through 
a communications netWork. 

[0042] FIG. 1 illustrates a PC 10 including a processor 
(also referred to as a processing means or processing unit) 12 
joined by a system bus 14 to a memory (also referred to as 
system memory) 16. The memory 16 may include read only 
memory (ROM) 18 and random access memory (RAM) 20. 
The ROM 18 stores the basic input/output system (BIOS) 
22, Which contains basic routines that aid in transferring 
information betWeen elements Within the PC 10 during 
start-up, and at other times. The RAM 20 may store program 
modules and drives. In particular, the RAM 20 may include 
an operating system 24, one or more application programs 
26, program data 30, a Web broWser program (not illus 
trated), etc. 

[0043] The PC 10 also may include a plurality of drives 
interconnected to other elements of the PC 10 through the 
system bus 14 (or otherWise). Exemplary drives include a 
hard disk drive 32, a magnetic disk drive 34, and an optical 
disk drive 36. Speci?cally, each disk drive may be connected 
to the system bus 14 through an appropriate interface 
(respectively, a hard disk drive interface 38, a magnetic disk 
drive interface 40, and an optical drive interface 42). Further, 
the PC 10 may include non-volatile storage or memory 
through the drives and their associated computer-readable 
media. For example, the magnetic disk drive 34 alloWs for 
the use of a magnetic disk 44; and the optical disk drive 36 
alloWs for the use of an optical disk 46. Other types of media 
that are readable by a computer, e.g., magnetic cassettes, 
digital video disks, ?ash memory cards, ZIP cartridges, 
JAZZ cartridges, etc., also may be used in the exemplary 
operating environment. 

[0044] In addition, the PC 10 may include a serial port 
interface 48 connected to the system bus 14. The serial port 
interface 48 connects to input devices that alloW commands 
and information to be entered. These input devices may 
include a keyboard 50, a mouse 52, and/or other input 
device. Pens, touch-operated devices, microphones, joy 
sticks, game pads, satellite dishes, scanners, etc. also may be 
used to enter commands and/or information. The input 
devices also may be connected by other interfaces, such as 
a game port or a universal serial bus (USB). Further, the PC 
10 may include a monitor or other display screen 56. The 
monitor 56 is connected through an interface such as a video 
adaptor 58 to the system bus 14. The PC 10 may include 
other peripheral and/or output devices, such as speakers or 
printers (not illustrated). 
[0045] The PC 10 may be connected to one or more 
remote computers 60, and may operate in a netWork envi 
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ronment. The remote computer 60 may be a PC, a server, a 
router, a peer device or other common network node, and 
may include many or all of the elements described in relation 
to the PC 10. The connection betWeen the PC 10 and the 
remote computer 60 may be through a local area netWork 
(LAN) 62 and/or a Wide area netWork 64. The PC 10 
is connected to the LAN 62 through a netWork interface 66. 
With respect to the WAN 64, the PC 10 may include a 
modem 68 or other device to channel communications over 
the WAN 64, or global data communications netWork (e.g., 
the internet). The modem 68 (internal or external) is con 
nected to the system bus 14 via the serial port interface 48. 
The netWork connections illustrated in FIG. 1 are exemplary 
and other Ways of establishing a communications link 
betWeen the PC 10 and a remote computer 60 may be used. 

[0046] NetWork Con?guration 

[0047] An exemplary netWork is illustrated in FIG. 2. The 
netWork includes a number of requestors 100(a)-(n), a 
number of central of?ces 90(a)-(n) and a netWork core 80. 
The central of?ce and the netWork core function respectively 
as clients and a server in a client-server netWork 70 (referred 
to herein as the network). In one embodiment, the netWork 
core (or server) 80 performs the bulk of the centraliZed or 
generaliZed tasks in the netWork and has more memory, 
processing speed, and storage than the other devices on the 
netWork. The netWork core may itself comprise a client 
server netWork. For example, the netWork core may consist 
of servers, clients, data storage, a large centraliZed server 
and/or federated servers. The netWork core may also include 
a program With higher priority or greater capabilities than 
other programs Within the netWork. Thus, the netWork core 
provides data, stores data, and/or provides some service to 
the other programs to Which the netWork core is connected. 

[0048] The netWork core is connected to at least one 
central of?ce. The connection may be a direct connection or 
may be through other intervening elements. The netWork 
core and the central of?ces may be connected by LAN, 
WAN, satellite, or in any other suitable manner. 

[0049] A central office may be a personal computer, a 
Workstation, a server, a sWitch or a collection of sWitches. A 
sWitch may be a device Which selects a path or circuit for 
information or data. In one embodiment, the central of?ces 
perform sWitching functions for a telephone netWork. A 
central of?ce can include a client-server netWork. If so, then 
the central of?ce functions as both a client in a client-server 
netWork 70 and as a separate client-server netWork. As 
discussed further in relation to FIG. 3, the client-server 
netWork of the central of?ce (referred to herein as a central 
of?ce netWork 91) generally comprises a server, a data store 
and a router. 

[0050] The central of?ces 90(a)-(n) are located at the 
“edge” of the netWork 70 and may therefore be referred to 
as edge central of?ces or edge clients. Elements on the edge 
of a netWork are de?ned as the elements at the boundary of 
the netWork. In addition to being connected to the netWork 
core 80, each central office is connected to at least one other 
central of?ce (not shoWn). In one embodiment, each central 
of?ce is connected to tWo other central of?ces so that the 
central of?ce interconnections resemble a circle. The central 
of?ces may be interconnected in other manners. For 
example, three central offices may be connected to the 
netWork core 80 and to the other tWo central of?ces. 
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[0051] Still referring to FIG. 2, the requestors 100(a)-(n) 
are connected to the netWork 70 via central of?ces 90(a)-(n). 
Although FIG. 2 illustrates that one requestor is connected 
to one central of?ce, a central office can accommodate 
multiple requesters. In addition, a requestor may itself 
include a netWork. A requestor submits a request for infor 
mation to the netWork. Arequester may submit a request for 
information in response to a user’s actions, in response to the 
detection of an event, or at a predetermined time. The 
requesters may be connected to the netWork utiliZing any 
method of connection. For example, a requestor may be 
connected to the netWork by a cable line, phone line, DSL 
line, or a Wireless connection. 

[0052] In the exemplary embodiment illustrated in FIG. 2, 
the netWork 70 may also be connected to another element, 
such as a large data source 110. The large data source may 
include a database, a global data communication netWork or 
the internet. The large data source is generally connected to 
the netWork at the netWork core 80. HoWever, the large data 
source may be connected to the netWork at any point or 
points Within the netWork. The large data source may 
provide information that is not available Within the netWork 
to the netWork core. For example, the large data source may 
provide information to the netWork core Which, if stored in 
the netWork core, may take up too much storage space. As 
another example, the large data source may serve as a 
back-up for a central of?ce and provide information that is 
typically provided by a central of?ce When the central office 
is busy or off-line. 

[0053] Central Of?ce NetWork 

[0054] As described above in relation to FIG. 2, a central 
of?ce may itself be a client-server netWork (“central office 
netWork”). A central of?ce netWork 91 of an exemplary 
embodiment of the invention is illustrated in FIG. 3. The 
central office netWork 91 generally comprises at least a 
server 92, a data store 94 and a router 96. HoWever, the 
central of?ce netWork 91, as With any client-server netWork, 
may comprise a variety of additional elements. 

[0055] Aserver 92 of a central office netWork 91 (referred 
to herein as a central of?ce server) may function as a typical 
server in a client-server netWork. Thus, a central office 
server may perform the bulk of the centraliZed or general 
iZed tasks in the central of?ce netWork. Alternatively, the 
central of?ce server may function as a specialiZed server. 

[0056] The central office netWork 91 includes storage for 
data (referred to herein as a “data store”) 94. The data store 
may be located Within the server or external to the server. 
The data store 94 in an exemplary embodiment of the 
invention may be a cache, a database or a data repository. 

[0057] Information may be stored in the data store for a 
variety of reasons. One reason is to provide a requestor With 
faster access to the information. If a request for information 
can be ful?lled at the central of?ce netWork, then the request 
does not need to be routed to the netWork core 80 or to 
another element Within the netWork. Another reason is to 
reduce the amount of netWork traf?c. If frequently accessed 
information is stored in the data store, then the request and 
the information are not sent repeatedly across the netWork. 
Typically, static information is stored in the data store. Static 
information is information that does not change rapidly. 
Dynamic information is information that changes rapidly, 
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such as a stock quote. Typically, dynamic information is not 
stored in the data store because a requestor is seeking the 
most current information. 

[0058] The central of?ce netWork 91 may also contain a 
router 96. The router 96 in a client-server netWork may refer 
to a hardWare con?guration, a softWare con?guration, or a 
combination thereof. In one hardWare con?guration, the 
router 96, may act as a central sWitching of?ce for a 
telephone netWork. In one embodiment, the router is an 
ALTEON sWitch provided by Nortel Networks. An 
ALTEON sWitch can examine HTTP headers to determine 
details of a request, such as an IP address. The router 96 in 
a softWare con?guration may be a program or function that 
directs the How of information by directing requests and 
satis?ed requests. Thus, the router 96 in the central office 
netWork 91 may direct a request to the appropriate entity 
Within the netWork 70. For example, the router may direct a 
request to another central of?ce or to a netWork core. 

[0059] Additionally, the router 96 may be associated With 
a routing table 98 that includes routing instructions. The 
routing instructions assist the router in routing a request. 
Routing instructions may be based on routing parameters 
that correspond to various characteristics of the request or 
the netWork. For example, a routing instruction may be 
based on a speci?ed interval of time, a speci?ed load on the 
central of?ce, or a speci?ed subject matter Within a request. 
The routing table may include an index of the information 
stored at some or all of the other central of?ces in the 
netWork to support routing based on subject matter. If so, 
then the router uses the index to determine that the requested 
information is available at another central of?ce and routes 
the request to another central office, rather than routing the 
request to the core. A routing instruction may also instruct a 
router to provide requests to another central of?ce once the 
central of?ce associated With the router reaches a predeter 
mined load. Redirecting the request helps balance the loads 
of the central of?ces. 

[0060] Alternatively, or in addition, the router may keep 
track of the information available at one or more of the other 
central of?ces. If so, then the central of?ce routes a request 
based on the information requested. The information regard 
ing the information available at the other central of?ces may 
be maintained in the routing table or in any other suitable 
manner. 

[0061] If the central of?ce cannot satisfy the request and a 
routing instruction does not apply, then the central office 
routes the request according to a default routing instruction. 
In one embodiment, the default routing instruction speci?es 
a nearby central of?ce. The concept of “nearness” refers not 
only to physical proximity, but also to quality of service. For 
example, the central office may maintain a look-up table that 
stores information about the other central of?ces, such as the 
distance to the other central of?ces in miles or the number 
of hops to the other central of?ces. The central of?ce may 
also maintain information about previous requests sent to 
other central of?ces, such as the time it took for another 
central of?ce to satisfy a previous request. Thus, a nearby 
central office includes a central of?ce that may be physically 
remote, but that provides a quick response. If the central 
of?ce maintains information about the other central of?ces, 
then it can use the information to route the request in a 
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manner that minimiZes the traffic on the netWork. In another 
embodiment, the default routing instruction speci?es the 
netWork core. 

[0062] A central of?ce may utiliZe a set of default routing 
instructions. The applicable default routing instruction may 
vary based upon the time of day and/or day of Week. In 
addition a central of?ce may default to routing requests in a 
round robin fashion to a number of central of?ces. 

[0063] Method for Routing a Request 

[0064] Turning to FIG. 4, there is shoWn a How diagram 
illustrating an exemplary method for routing a request. After 
the start in action 120, the central of?ce receives a request 
from a requestor in action 130. Arequest may be for any type 
of information, including but not limited to graphics, image 
?les, text, video, etc. For example, the request may be a 
request to vieW a particular internet site or to doWnload a 
video of a sales presentation. The sales presentation may be 
accessible from the internet or from an intranet. Once the 
request is received, a determination is made in action 140 as 
to Whether the central office can ful?ll or satisfy the request. 

[0065] A central of?ce may be able to ful?ll the request 
With information contained Within or associated With the 
central of?ce data store. As discussed above in reference to 
FIG. 3, information can be stored in the central of?ce data 
store. For example, a video of a sales presentation that is 
accessed via a company’s intranet by a number of remote 
of?ces may be stored in the central of?ce data stores of the 
central of?ces serving the company’s remote offices to 
minimiZe netWork traffic When the video is requested. 

[0066] If the determination is that the central office can 
satisfy the request, then the YES branch is folloWed and the 
central of?ce satis?es the request in action 170. Typically, 
the determination that the central of?ce can satisfy the 
request is made if the central of?ce can provide the requested 
information from its oWn data store. HoWever, a central 
of?ce may satisfy a request utiliZing information from any 
entity Within the central of?ce netWork. The satis?ed request 
is provided to the requestor in action 180. The terms ful?lled 
request and satis?ed request are used interchangeably 
herein. Thereafter, the method ends at action 210. 

[0067] If the central of?ce cannot ful?ll the request, then 
the NO branch is folloWed and a determination is made in 
decision block 150 as to Whether a routing instruction 
applies. In one embodiment, a routing instruction applies if 
the request or the netWork conditions satis?es a routing 
parameter. For example, a routing parameter may be a 
speci?ed interval of time, a speci?ed load on the central 
of?ce, or a speci?ed subject matter Within a request. The 
routing instructions instruct the central of?ce to route the 
request to a particular netWork element, such as the netWork 
core or another central of?ce. If a routing instruction applies, 
then the method proceeds along the YES branch from action 
150 to action 160. In action 160 the request is routed 
according to the routing instruction. 

[0068] If the routing instruction indicates that the request 
should be routed to the netWork core, then the central of?ce 
routes the request to the netWork core in step 160. Once the 
central office receives the satis?ed request from the central 
core, the central of?ce provides the satis?ed request to the 
requester. 
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[0069] If a routing instruction does not apply, then the 
method proceeds along the NO branch to action 190. In 
action 190, the request is routed according to a default 
routing instruction. Once the central office routes the 
request, the method ends at action 210. 

[0070] In the embodiment illustrated by FIG. 4, the sat 
is?ed request is provided to the requestor by the central 
of?ce that provides the information. In another embodiment, 
the satis?ed request is provided to the requestor by the 
central office that initially received the request. If the central 
of?ce that initially received the request determines that the 
requested information is likely to be requested again by the 
requester or by another requester associated With the central 
of?ce, then the central of?ce caches the information and 
provides the information to the requester. 

[0071] In some situations, a central of?ce may be able to 
satisfy a portion of the request. If so, then the method 
proceeds from action 140 to action 170 for the portion of the 
request that can be satis?ed by the central of?ce and from 
action 140 to action 150 for the portion of the request that 
cannot be satis?ed by the central of?ce. In one embodiment, 
the satis?ed portion of the request is stored in the central 
of?ce until the unsatis?ed portion of the request is satis?ed. 
Once the unsatis?ed portion of the request is satis?ed, both 
portions of the request are provided to the requestor at the 
same time. As an eXample, a requestor may request a Web 
page that includes both cacheable and non-cacheable infor 
mation. Non-cacheable information includes dynamic infor 
mation and information marked as non-cacheable by a cache 
control header. The central office that initially received the 
request may cache the cacheable information. If the central 
of?ce receives another request for the Web page, then the 
central of?ce retrieves the cacheable information from its 
cache and retrieves the non-cacheable information from 
another central of?ce or the netWork core. Thus, caching is 
not limited to caching an entire page. In another embodi 
ment, the satis?ed portion of the request is immediately 
provided to the requestor and the central office provides the 
unsatis?ed portion of the request When it becomes satis?ed. 

[0072] In one embodiment a counter is used to avoid 
endlessly forWarding the request. The counter is set to a 
predetermined number by the central office 

What is claimed is: 

1. A method for routing a request by an edge client, 
comprising: 

receiving the request; 

in response to receiving the request, determining Whether 
the edge client can satisfy the request; 

if the edge client can satisfy the request, then providing a 
satis?ed request; 

if the edge client cannot satisfy the request, then deter 
mining Whether a routing instruction applies Which 
identi?es a second edge client; and 

if the routing instruction applies, then routing the request 
to the second edge client. 

2. The method of claim 1, Wherein determining Whether 
a routing instruction applies, comprises: 
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comparing a routing parameter associated With the request 
to a routing parameter associated With the routing 
instruction. 

3. The method of claim 2, Wherein the routing parameter 
associated With the request speci?es a subject. 

4. The method of claim 1, Wherein determining Whether 
a routing instruction applies, comprises: 

comparing a routing parameter associated With the request 
to a routing parameter associated With a netWork con 
dition. 

5. The method of claim 4, Wherein the routing parameter 
associated With the netWork condition speci?es a time 
interval. 

6. The method of claim 4, Wherein the routing parameter 
associated With the netWork condition speci?es a load. 

7. The method of claim 1, Wherein the edge client 
provides central of?ce functions. 

8. The method of claim 1, further comprising: 

if the routing instruction does not apply, then routing the 
request according to a default routing instruction. 

9. The method of claim 8, Wherein the default routing 
instruction identi?es a netWork core. 

10. The method of claim 8, Wherein the default routing 
instruction identi?es a nearby edge client. 

11. A method for routing a request by an edge client, 
comprising: 

receiving the request; 

in response to receiving the request, determining Whether 
the edge client can satisfy a portion of the request; 

if the edge client can satisfy the portion of the request, 
then obtaining a satis?ed portion of the request; and 

routing a remaining portion of the request to a second 
edge client. 

12. The method of claim 11, further comprising: 

receiving a remaining satis?ed portion of the request; and 

combining the satis?ed portion of the request and the 
remaining satis?ed portion of the request and providing 
a satis?ed request to a requester. 

13. The method of claim 11, further comprising: 

in response to obtaining a satis?ed portion of a request, 
providing the satis?ed portion of the request to a 
requester; 

receiving a remaining satis?ed portion of the request; and 

in response to receiving the remaining satis?ed portion of 
the request, providing the remaining satis?ed portion of 
the request to the requestor. 

14. A netWork system, comprising: 

a plurality of edge netWork clients, each edge netWork 
client con?gured as a central of?ce netWork having a 
central of?ce server, a central of?ce data store and a 
central of?ce router and each edge netWork client 
connected to at least one of the other edge netWork 
clients, each edge netWork client operable to receive a 
request, eXamine the request, determine Whether a 
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routing instruction applies Which identi?es another 
edge network client, and route the request to the other 
edge netWork client; and 

a netWork core having a core server and a data source 

connected to at least one edge netWork client. 
15. The system of claim 14, Wherein the edge netWork 

client examines the request using the central office router to 
examine a header associated With the request. 

16. The system of claim 14, Wherein a routing table is 
associated With the central office router and the routing table 
includes a plurality of routing instructions based on routing 
parameters that correspond to netWork conditions. 

17. The system of claim 14, Wherein a routing table is 
associated With the central office router and the routing table 
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includes a plurality of routing instructions based on routing 
parameters that correspond to the request. 

18. The system of claim 14, Wherein the edge netWork 
client is further operative to determine Whether the edge 
netWork client can satisfy a portion of the request and if the 
edge netWork client can satisfy a portion of the request, then 
routing an unsatis?ed portion of the request. 

19. The system of claim 18, Wherein the edge netWork 
client can satisfy the portion of the request if the portion of 
the request corresponds to information stored in the central 
office data store. 


