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REQUEST ROUTING AND UPDATING ROUTING INFORMATION

UTILIZING CLIENT LOCATION INFORMATION

BACKGROUND

[0001] Generally described, computing devices and communication networks

can be utilized to exchange information. In a common application, a computing device

can request content from another computing device via the communication network. For

example, a user at a personal computing device can utilize a software browser application

to request a Web page from a server computing device via the Internet. In such

embodiments, the user computing device can be referred to as a client computing device

and the server computing device can be referred to as a content provider.

[0002] Content providers are generally motivated to provide requested content

to client computing devices often with consideration of efficient transmission of the

requested content to the client computing device and/or consideration of a cost associated

with the transmission of the content. For larger scale implementations, a content provider

may receive content requests from a high volume of client computing devices which can

place a strain on the content provider's computing resources. Additionally, the content

requested by the client computing devices may have a number of components, which can

further place additional strain on the content provider's computing resources.

[0003] With reference to an illustrative example, a requested Web page, or

original content, may be associated with a number of additional resources, such as images

or videos, which are to be displayed with the Web page. In one specific embodiment, the

additional resources of the Web page are identified by a number of embedded resource

identifiers, such as uniform resource locators ("URLs"). In turn, software on the client

computing devices typically processes embedded resource identifiers to generate requests

for the content. Often, the resource identifiers associated with the embedded resources

reference a computing device associated with the content provider such that the client

computing device would transmit the request for the additional resources to the referenced

content provider computing device. Accordingly, in order to satisfy a content request, the

content provider would provide client computing devices data associated with the Web

page as well as the data associated with the embedded resources.



[0004] Some content providers attempt to facilitate the delivery of requested

content, such as Web pages and/or resources identified in Web pages, through the

utilization of a content delivery network ("CDN") service provider. A CDN server

provider typically maintains a number of computing devices in a communication network

that can maintain content from various content providers. In turn, content providers can

instruct, or otherwise suggest to, client computing devices to request some, or all, of the

content provider's content from the CDN service provider's computing devices.

[0005] As with content providers, CDN service providers are also generally

motivated to provide requested content to client computing devices often with

consideration of efficient transmission of the requested content to the client computing

device and/or consideration of a cost associated with the transmission of the content.

Accordingly, CDN service providers often consider factors such as latency of delivery of

requested content in order to meet service level agreements or to generally improve the

quality of delivery service.

DESCRIPTION OF THE DRAWINGS

[0006] The foregoing aspects and many of the attendant advantages of this

invention will become more readily appreciated as the same become better understood by

reference to the following detailed description, when taken in conjunction with the

accompanying drawings, wherein:

[0007] Figure 1 is a block diagram illustrative of content delivery environment

including a number of client computing devices, a content provider, and a content delivery

network service provider;

[0008] Figure 2 is a block diagram of the content delivery environment of

Figure 1 illustrating the registration of a content provider with a content delivery service

provider;

[0009] Figure 3 is a block diagram of the content delivery environment of

Figure 1 illustrating the generation and processing of a content request from a client

computing device to a content provider;

[0010] Figures 4A-4B are block diagrams of the content delivery environment

of Figure 1 illustrating one embodiment of the generation and processing of a DNS query



corresponding to an embedded resource from a client computing device to a content

delivery network service provider and the subsequent generation and processing of DNS

queries corresponding to a first alternative resource identifier from a client computing

device to a content delivery network;

[0011] Figure 5 is a block diagram of the content delivery environment of

Figure 1 illustrating another embodiment of the generation and processing of a DNS query

corresponding to an embedded resource from a client computing device to a content

delivery network service provider;

[0012] Figure 6 is a block diagram of the content delivery environment of

Figure 1 illustrating the generation and processing of embedded resource requests from a

client computing device to a content delivery network service provider;

[0013] Figure 7 is a flow diagram illustrative of a request routing routine

implemented by a content delivery network service provider utilizing query IP address to

location-based identifier mappings to process a resource request; and

[0014] Figure 8 is a flow diagram illustrative a request routing subroutine

implemented by a content delivery network service provider in the illustrative flow

diagram of Figure 7 for determining a network point of presence for servicing a resource

request based on an obtained location-based identifier.

DETAILED DESCRIPTION

[0015] Generally described, the present disclosure is directed to routing of a

DNS query from a client computing device corresponding to content requests by a network

resource, such as a content delivery network ("CDN") service provider. The processing of

a DNS query by a CDN service provider is generally referred to as request routing.

Specifically, aspects of the disclosure will be described with regard to the routing of a

client computing device DNS query within a CDN service provider domain as a function

of client location information associated with the client computing device. In one

embodiment, a CDN service provider utilizes a query IP address to location-based

identifier mappings to select components of a CDN network to provide the requested

resource. The CDN network component can be selected by identifying a client computing

device's location and attempting to improve performance associated with the request



routing by transmitting requested resources from a CDN network component in a

destination associated with the client's location. Other aspects of the disclosure are

directed to collecting performance data associated with resolving the DNS query and

updating routing information associated with client location information based on the

performance data. Although various aspects of the disclosure will be described with

regard to illustrative examples and embodiments, one skilled in the art will appreciate that

the disclosed embodiments and examples should not be construed as limiting.

[0016] Figure 1 is a block diagram illustrative of content delivery

environment 100 for the management and processing of content requests. As illustrated in

Figure 1, the content delivery environment 100 includes a number of client computing

devices 102 (generally referred to as clients) for requesting content from a content provider

and/or a CDN service provider. In an illustrative embodiment, the client computing

devices 102 can correspond to a wide variety of computing devices including personal

computing devices, laptop computing devices, hand-held computing devices, terminal

computing devices, mobile devices, wireless devices, various electronic devices and

appliances and the like. In an illustrative embodiment, the client computing devices 102

include necessary hardware and software components for establishing communications

over a communication network 108, such as a wide area network or local area network.

For example, the client computing devices 102 may be equipped with networking

equipment and browser software applications that facilitate communications via the

Internet or an intranet.

[0017] Although not illustrated in Figure 1, each client computing device 102

utilizes some type of local DNS resolver component, such as a DNS name server, that

generates the DNS queries attributed to the client computing device. In one embodiment,

the local DNS resolver component may be provided by an enterprise network to which the

client computing device 102 belongs hi another embodiment, the local DNS resolver

component may be provided by an Internet Service Provider (ISP) that provides the

communication network connection to the client computing device 102.

[0018] The content delivery environment 100 can also include a content

provider 104 in communication with the one or more client computing devices 102 via the



communication network 108. The content provider 104 illustrated in Figure 1 corresponds

to a logical association of one or more computing devices associated with a content

provider. Specifically, the content provider 104 can include a web server component 110

corresponding to one or more server computing devices for obtaining and processing

requests for content (such as Web pages) from the client computing devices 102. The

content provider 104 can further include an origin server component 112 and associated

storage component 114 corresponding to one or more computing devices for obtaining and

processing requests for network resources from the CDN service provider. One skilled in

the relevant art will appreciate that the content provider 104 can be associated with various

additional computing resources, such additional computing devices for administration of

content and resources, DNS name servers, and the like. For example, although not

illustrated in Figure 1, the content provider 104 can be associated with one or more DNS

name server components that are operative to receive DNS queries related to registered

domain names associated with the content provider. The one or more DNS name servers

can be authoritative to resolve client computing device DNS queries corresponding to the

registered domain names of the content provider 104. A DNS name server component is

considered to be authoritative to a DNS query if the DNS name server can resolve the

query by providing a responsive IP address.

[0019] With continued reference to Figure 1, the content delivery

environment 100 can further include a CDN service provider 106 in communication with

the one or more client computing devices 102 and the content providers 104 via the

communication network 108. The CDN service provider 106 illustrated in Figure 1

corresponds to a logical association of one or more computing devices associated with a

CDN service provider. Specifically, the CDN service provider 106 can include a number

of Point of Presence ("POP") locations 116, 122, 128 that correspond to nodes on the

communication network 108. Each POP 116, 122, 128 includes a DNS component 118,

124, 130 made up of a number of DNS server computing devices for resolving DNS

queries from the client computers 102. Each POP 116, 122, 128 also includes a resource

cache component 120, 126, 132 made up of a number of cache server computing devices



for storing resources from content providers and transmitting various requested resources

to various client computers.

[0020] Still further, the CDN service provider 106 includes a routing data

store 134 for maintaining information regarding query IP address to location-based

identifier mappings, as well as confidence factors associated with those mappings, such as

disclosed in U.S. Application Serial No. 11/771,679 filed on June 29, 2007, and entitled

"Mapping Attributes to Network Addresses," which is herein incorporated by reference.

In some embodiments, the location-based identifiers can correspond to locations directly

determined based on physical locations or logical locations associated with the origin of

the DNS query. In addition or alternatively, the location-based identifier can be inferred

based on associating a relative location to known locations. For example, the location-

based identifier can be attributed to known locations of POPs (corresponding to the CDN

service provider) based on measured latency information associated with request routing

between the client computing device or its local DNS resolver and these POPs. The

measured latency information can be premeasured, such as through testing procedures or

previously observed request routing behavior. Alternatively, the measured latency

information can be dynamically measured in a real time basis or semi-real time basis.

[0021] The routing data store 134 can also maintain additional location

mapping information such as mappings of the location-based identifiers to regional CDN

destination identifiers. Even further, the location mapping data store 134 can include

information identifying a set of POPs associated with each CDN destination identifier.

Yet further, the routing data store 134 can include user profile information from which

alternative user location information may be obtained. Yet still further, the routing data

store 134 can include content provider routing criteria associated with a content provider

identifier (or origin identifier), such as regional service plan information or other routing

criteria, utilized by the CDN service provider 106 to route content requests. Yet even

further, the routing data store 134 can also maintain performance data associated with

processing requests.

[0022] In an illustrative embodiment, the routing data store 134 corresponds to

a central data store accessible by the POPs 116, 122, 128, such as via a Web service. In



another embodiment, each POP 116, 122, 128 can maintain a local version of a routing

data store 134 for utilization in request routing as will be explained in greater detail.

Additionally, although the routing data store 134 is illustrated as a single data store, one

skilled in the relevant art will appreciate that routing data store 134 may correspond to one

or more data stores and may be implemented in a distributed manner.

[0023] The DNS components 118, 124 and 130 and the resource cache

components 120, 126 132 may further include additional software and/or hardware

components that facilitate communications including, but not limited, load balancing or

load sharing software/hardware components.

[0024] In an illustrative embodiment, the DNS component 118, 124, 130 and

resource cache component 120, 126, 132 are considered to be logically grouped, regardless

of whether the components, or portions of the components, are physically separate.

Additionally, although the POPs 116, 122, 128 are illustrated in Figure 1 as logically

associated with the CDN service provider 106, the POPs will be geographically distributed

throughout the communication network 108 in a manner to best serve various

demographics of client computing devices 102. Additionally, one skilled in the relevant

art will appreciate that the CDN service provider 106 can be associated with various

additional computing resources, such additional computing devices for administration of

content and resources, and the like.

[0025] One skilled in the relevant art will appreciate that the components and

configurations provided in Figure 1 are illustrative in nature. Accordingly, additional or

alternative components and/or configurations, especially regarding the additional

components, systems and subsystems for facilitating communications may be utilized.

[0Θ26] With reference now to Figures 2-6, the interaction between various

components of the content delivery environment 100 of Figure 1 will be illustrated. For

purposes of the example, however, the illustration has been simplified such that many of

the components utilized to facilitate communications are not shown. One skilled in the

relevant art will appreciate that such components can be utilized and that additional

interactions would accordingly occur without departing from the spirit and scope of the

present disclosure.



[0027] With reference to Figure 2, an illustrative interaction for registration of

a content provider 104 with the CDN service provider 106 will be described. As

illustrated in Figure 2, the CDN content registration process begins with registration of the

content provider 104 with the CDN service provider 106. In an illustrative embodiment,

the content provider 104 utilizes a registration application program interface ("API") to

register with the CDN service provider 106 such that the CDN service provider 106 can

provide content on behalf of the content provider 104. The registration API includes the

identification of the origin server 112 of the content provider 104 that will provide

requested resources to the CDN service provider 106. Additionally, as will be explained

in greater detail below, the content provider 104 can also provide additional information,

such as regional service plan information or other routing criteria, utilized by the CDN

service provider 106 to route content requests. In one embodiment, the routing criteria

can include the specification of a particular regional service plan, which may limit the

regions from which content requests may be resolved by the CDN service provider 106. In

another embodiment, the routing criteria can include a selection by the content provider

104 that the CDN service provider 106 should attempt to service specific resource requests

from a particular regional destination or POP or from a particular distribution of regional

destinations or POPs.

[0028] One skilled in the relevant art will appreciate that upon identification of

appropriate origin servers 112, the content provider 104 can begin to direct requests for

content from client computing devices 102 to the CDN service provider 106. Specifically,

in accordance with DNS routing principles, a client computing device request

corresponding to a resource identifier would eventually be directed toward a POP 116,

122, 128 associated with the CDN service provider 106. In the event that the resource

cache component 120, 126, 132 of a selected POP does not have a copy of a resource

requested by a client computing device 102, the resource cache component will request the

resource from the origin server 112 previously registered by the content provider 104.

[0029] With continued reference to Figure 2, upon receiving the registration

API, the CDN service provider 106 obtains and processes the registration information. In

an illustrative embodiment, the CDN service provider 106 can then generate additional



information that will be used by the client computing devices 102 as part of the content

requests. The additional information can include, without limitation, content provider

identifiers, such as content provider identification codes or origin server identifiers,

executable code for processing resource identifiers, such as script-based instructions, and

the like. One skilled in the relevant art will appreciate that various types of additional

information may be generated by the CDN service provider 106 and that the additional

information may be embodied in any one of a variety of formats.

[0030] The CDN service provider 106 returns an identification of applicable

domains for the CDN service provider (unless it has been previously provided) and any

additional information to the content provider 104. In turn, the content provider 104 can

then process the stored content with content provider specific information. In one

example, as illustrated in Figure 2, the content provider 104 translates resource identifiers

originally directed toward a domain of the origin server 112 to a domain corresponding to

the CDN service provider. The translated URLs are embedded into requested content in a

manner such that DNS queries for the translated URLs will resolve to a DNS server

corresponding to the CDN service provider 106 and not a DNS server corresponding to the

content provider 104. Although the translation process is illustrated in Figure 2, in some

embodiments, the translation process may be omitted in a manner described in greater

detail below.

[0031] Generally, the identification of the resources originally directed to the

content provider 104 will be in the form of a resource identifier that can be processed by

the client computing device 102, such as through a browser software application. In an

illustrative embodiment, the resource identifiers can be in the form of a uniform resource

locator ("URL"). Because the resource identifiers are included in the requested content

directed to the content provider, the resource identifiers can be referred to generally as the

"content provider URL." For purposes of an illustrative example, the content provider

URL can identify a domain of the content provider 104 (e.g., contentprovider.com), a

name of the resource to be requested (e.g., "resource.xxx") and a path where the resource

will be found (e.g., "path") hi this illustrative example, the content provider URL has the

form of:



http://www.contentprovider.com /path/resource.xxx

[0032] During an illustrative translation process, the content provider URL is

modified such that requests for the resources associated with the translated URLs resolve

to a POP associated with the CDN service provider 106. In one embodiment, the

translated URL identifies the domain of the CDN service provider 106 (e.g.,

"cdnprovider.com"), the same name of the resource to be requested (e.g., "resource.xxx")

and the same path where the resource will be found (e.g., "path"). Additionally, the

translated URL can include additional processing information (e.g., "additional

information"). Specifically, as set forth above, in one illustrative embodiment, the

additional information can include a content provider identifier. Additionally, the

translated URL can include any additional information utilized by the CDN service

provider during the request routing information, including, but not limited to, service plan

information, file identifiers, and the like. Such information may be included in the

modified URL or may be omitted from the translated URL and obtained by the CDN

service provider 106 during the request routing process, such as by a lookup according to a

content provider identifier. The translated URL would have the form of:

httpV/additionaMnformation.cdnprovider.com/path/resource.xxx

[0033] In another embodiment, the information associated with the CDN

service provider 106 is included in the modified URL, such as through prepending or other

techniques, such that the translated URL can maintain all of the information associated

with the original URL. In this embodiment, the translated URL would have the form of:

http://additional_information.cdnprovider.com/www.contentprovider.com/path/resource.xxx

[0034] With reference now to Figure 3, after completion of the registration and

translation processes illustrated in Figure 2, a client computing device 102 subsequently

generates a content request that is received and processed by the content provider 104,

such as through the Web server 110. hi accordance with an illustrative embodiment, the



request for content can be in accordance with common network protocols, such as the

hypertext transfer protocol ("HTTP"). Upon receipt of the content request, the content

provider 104 identifies the appropriate responsive content. In an illustrative embodiment,

the requested content can correspond to a Web page that is displayed on the client

computing device 102 via the processing of information, such as hypertext markup

language ("HTML"), extensible markup language ("XML"), and the like. The requested

content can also include a number of embedded resource identifiers, described above, that

corresponds to resource objects that should be obtained by the client computing device 102

as part of the processing of the requested content. The embedded resource identifiers can

be generally referred to as original resource identifiers or original URLs.

[0035] Upon receipt of the requested content, the client computing device 102,

such as through a browser software application, begins processing any of the markup code

included in the content and attempts to acquire the resources identified by the embedded

resource identifiers. Accordingly, the first step in acquiring the content corresponds to the

issuance, by the client computing device 102 (through its local DNS resolver), of a DNS

query for the original URL resource identifier that results in the identification of a DNS

server authoritative to the "." and the "com" portions of the translated URL. After

processing the "." and "com" portions of the embedded URL, the client computing

device 102 then issues a DNS query for the resource URL that results in the identification

of a DNS server authoritative to the ".cdnprovider" portion of the embedded URL. The

issuance of DNS queries corresponding to the "." and the "com" portions of a URL are

well known and have not been illustrated.

[0036] With reference now to Figures 4A, in an illustrative embodiment, the

successful resolution of the "cdnprovider" portion of the original URL identifies a network

address, such as an IP address, of a DNS server associated with the CDN service

provider 106. In one embodiment, the IP address can be a specific network address unique

to a DNS server component of a POP. In another embodiment, the IP address can be

shared by one or more POPs. In this embodiment, a further DNS query to the shared IP

address utilizes a one-to-many network routing schema, such as anycast, such that a

specific POP will receive the request as a function of network topology. For example, in



an anycast implementation, a DNS query issued by a client computing device 102 to a

shared IP address will arrive at a DNS server component logically having the shortest

network topology distance, often referred to as network hops, from the client computing

device. The network topology distance does not necessarily correspond to geographic

distance. However, in some embodiments, the network topology distance can be inferred

to be the shortest network distance between a client computing device 102 and a POP.

[0037] With continued reference to Figure 4A, in either of the above identified

embodiments (or any other embodiment), a specific DNS server in the DNS

component 118 of a POP 116 receives the DNS query corresponding to the original URL

from the client computing device 102. Once one of the DNS servers in the DNS

component 118 receives the request, the specific DNS server attempts to resolve the

request. In one illustrative embodiment, as shown in reference to Figure 5, a specific DNS

server resolves the DNS query by identifying an IP address of a cache server component

that will process the request for the requested resource. As described above and as will be

described further below in reference to Figure 6, a selected resource cache component can

process the request by either providing the requested resource if it is available or attempt

to obtain the requested resource from another source, such as a peer cache server

computing device or the origin server 112 of the content provider 104.

[0038] Returning to Figure 4A, as an alternative to selecting a resource cache

component upon receipt of a DNS query as described in reference to Figure 5, the CDN

service provider 106 can maintain sets of various alternative resource identifiers. The

alternative resource identifiers can be provided by the CDN service provider 106 to the

client computing device 102 such that a subsequent DNS query on the alternative resource

identifier will be processed by a different DNS server component within the CDN service

provider's network hi an illustrative embodiment, the alternative resource identifiers are

in the form of one or more canonical name ("CNAME") records. In one embodiment,

each CNAME record identifies a domain of the CDN service provider 106 (e.g.,

"cdnprovider.com" or "cdnprovider-l.com"). As will be explained in greater detail below,

the domain in the CNAME does not need to be the same domain found in original URL or

in a previous CNAME record. Additionally, each CNAME record includes additional



information, such as request routing information, (e.g., "request routing information"). An

illustrative CNAME record can have the form of:

httpV/reques^routmg^nformation.cdnprovider.com/path/resource.xxx

CNAME request routing information.cdnprovider.com

[0039] In an illustrative embodiment, the CNAME records are generated and

provided by the DNS servers to identify a more appropriate DNS server of the CDN

service provider 106. As used in accordance with the present disclosure, appropriateness

can be defined in any manner by the CDN service provider 106 for a variety of purposes.

In an illustrative embodiment, as will be described in greater detail below in reference to

Figures 7 and 8, the CDN service provider 106 will utilize client location information

associated with the client computing device 102 or its local DNS resolver, at least in part,

to identify the more appropriate DNS server of the CDN service provider 106. In

particular, the CDN service provider 106 can utilize an IP address associated with a client

computing device DNS query to identify a corresponding location-based identifier

representing a possible location of the client computing device. The CDN service provider

106 can then, in turn, utilize the location-based identifier to identify a destination identifier

representing a geographic region associated with the CDN service provider 106 from

which the resource request should be resolved. Based on the destination identifier, the

CDN service provider 106 can then select a POP 116, 122, 128 from a set of POPs that are

capable of servicing resource requests for the destination corresponding to the destination

identifier. In one example, if more than one POP is identified in the set, the CDN service

provider 106 can utilize a distribution allocation for selecting a specific POP associated

with the identified destination. In another example, once a POP is selected, the CDN

service provider 106 can further use health information to determine whether the selected

POP is available to service requests before providing the client computing device with a

CNAME corresponding to the selected POP. One skilled in the art will appreciate that the

above functionality is illustrative in nature and accordingly should not be construed as

limiting.



[0040] As described above, in addition to the consideration of client location

information (either of the end-client or its associated local DNS resolver component), the

CDN service provider 106 can utilize the additional information (e.g., the "additional

information") included in the translated URL to select a more appropriate DNS server. In

one aspect, the CDN service provider 106 can utilize the additional information to select

from a set of DNS servers identified as satisfying criteria associated with the client

location information. In another aspect, the CDN service provider 106 can utilize the

additional information to validate the DNS server selected in accordance with the client

location information or to select an alternative DNS server previously selected in

accordance with the client location information. In one example, the CDN service

provider 106 can attempt to direct a DNS query to DNS servers according to additional

geographic criteria. The additional geographic criteria can correspond to geographic-based

regional service plans contracted between the CDN service-provider 106 and the content

provider 104 in which various CDN service provider 106 POPs are grouped into

geographic regions. Accordingly, a client computing device 102 DNS query received in a

region not corresponding to the content provider's regional plan may be better processed

by a DNS server in region corresponding to the content provider's regional plan.

[0041] In another example, the CDN service provider 106 can attempt to direct

a DNS query to DNS servers according to service level criteria. The service level criteria

can correspond to service or performance metrics contracted between the CDN service

provider 106 and the content provider 104. Examples of performance metrics can include

latencies of data transmission between the CDN service provider POPs and the client

computing devices 102, total data provided on behalf of the content provider 104 by the

CDN service provider POPs, error rates for data transmissions, and the like.

[0042] In still a further example, the CDN service provider 106 can attempt to

direct a DNS query to DNS servers according to network performance criteria. The

network performance criteria can correspond to measurements of network performance for

transmitting data from the CDN service provider POPs to the client computing device 102.

Examples of network performance metrics can include network data transfer latencies



(measured by the client computing device or the CDN service provider 106, network data

error rates, and the like.

[0043] In accordance with an illustrative embodiment, the DNS server

maintains a data store that defines CNAME records for various original URLs. If a DNS

query corresponding to a particular original URL matches an entry in the data store, the

DNS server returns a CNAME record as defined in the data store. In an illustrative

embodiment, the data store can include multiple CNAME records corresponding to a

particular original URL. The multiple CNAME records would define a set of potential

candidates that can be returned to the client computing device. In such an embodiment,

the DNS server, either directly or via a network-based service, can implement additional

logic in selecting an appropriate CNAME from a set of possible of CNAMEs. In an

illustrative embodiment, each DNS server component 118, 124, 130 maintains the same

data stores that define CNAME records, which can be managed centrally by the CDN

service provider 106. Alternatively, each DNS server component 118, 124, 130 can have

POP specific data stores that define CNAME records, which can be managed centrally by

the CDN service provider 106 or locally at the POP 116, 122, 128. Still further, each DNS

server computing device within the DNS server components 118, 124, 130 can utilize

shared data stores managed by a respective POP or a local data store specific to an

individual DNS server computing device.

[Θ044] The returned CNAME can also include request routing information that

is different from or in addition to the information provided in the URL/CNAME of the

current DNS query. For example, a specific regional plan can be identified in the

"request_routing_information" portion of the specific CNAME record. A similar

approach could be taken to identify service level plans and file management by including a

specific identifier in the "request_routing_information" portion of the CNAME record. In

another embodiment, request routing information can be found in the identification of a

CDN service provider 106 domain different from the domain found in the current

URL/CNAME. For example, a specific regional plan domain (e.g., "cdnprovder-

regionl.com") could be used in the domain name portion of the specific CNAME record.

Any additional request routing information can be prepended to the existing request



routing information in the current URL/CNAME such that the previous request routing

information would not be lost (e.g., serviceplan.regionalplan.cdnprovider.com ). One

skilled in the relevant art will appreciate that additional or alternative techniques and/or

combination of techniques may be used to include the additional request routing

information in the CNAME record that is selected by the DNS server component 118.

[0045] With continued reference to Figure 4A, one skilled in the relevant art

will appreciate that the DNS server may select (or otherwise obtain) a CNAME record that

is intended to resolve to a more appropriate DNS server of the CDN service provider 106.

It may be possible, however, that the same DNS server would also be authoritative for the

subsequent DNS query for the CNAME to be provided to the client computing device. For

example, a specific DNS server may be authoritative based on a particular geographic

location associated with the client computer device and a specific regional plan identified

by a content provider plan based on the client location information. Thus, returning a

CNAME would still result in the DNS query arriving at the same DNS server (which may

also be due in part to the client computing device's geography). In such an embodiment,

the DNS server, such as DNS server component 118, may choose to resolve the future

DNS query in advance.

[0046] With reference now to Figure 4B, upon receipt of the CNAME from the

DNS server component 118, the client computing device 102 generates a subsequent DNS

query corresponding to the CNAME. As previously discussed with regard to Figure 4A,

the DNS query process could first start with DNS queries for the "." and "com" portions,

followed by a query for the "cdnprovider" portion of the CNAME. To the extent,

however, that the results of a previous DNS queries can be cached (and remain valid), the

client computing device 102 can utilize the cached information and does not need to repeat

the entire process. However, at some point, depending on whether the CNAME provided

by DNS server component 118 (Figure 4A) and the previous URL/CNAME share common

CDN service provider domains, the current CNAME DNS query will be processed by a

different POP provided by the CDN service provider 106. As illustrated in Figure 4B, the

DNS server component 124 of POP 122 receives the current CNAME based on the

different information in the current CNAME previously provided by the DNS server



component 118. As previously described, the DNS server component 124 can then

determine whether to resolve the DNS query on the CNAME with an IP address of a cache

component that will process the content request or whether to provide another alternative

resource identifier selected in the manners described above.

[0047] For purposes of illustration, assume that the DNS server component 124

processes the content request by returning an IP address of a resource cache component.

In an illustrative embodiment, the DNS server component 124 can utilize a variety of

information in selecting a resource cache component. In one example, the DNS server

component 124 can default to a selection of a resource cache component of the same POP.

hi another example, the DNS server components can select a resource cache component

based on various load balancing or load sharing algorithms. Still further, the DNS server

components can utilize network performance metrics or measurements to assign specific

resource cache components. The IP address selected by a DNS server component may

correspond to a specific caching server in the resource cache. Alternatively, the IP address

can correspond to a hardware/software selection component (such as a load balancer).

[0048] With continued reference to Figure 4B, the CDN service provider 106

collects performance data associated with resolving the content request and utilizes the

performance data to determine whether any updates to the routing information should be

made. The CDN service provider 106 can collect performance data at any time during the

process or after resolution of the content request. Such performance data can include

measurements of network performance for transmitting data from the CDN service

provider POPs to the client computing device 102. In one embodiment, network data

transfer latencies associated with the delivery of the requested resource are measured by

the client computing device 102. Alternatively, the CDN service provider 106, such as

through the resource cache component, can measure the performance as part of providing

content to a client computing device. Such network performance data can be managed and

maintained globally by the CDN service provider and shared with the DNS servers of the

CDN or individually by the DNS servers of the CDN service provider. Moreover, network

performance criteria can be provided as a batch process from POPs or sent in response to a

request from one POP to another.



[0049] Additionally, while performance data can be collected relative to an

end-client's experience in one embodiment, this data collection can be independent of how

a client request is routed. For example, the routing choice for a client request can be based

on an IP address associated with the client's DNS resolver, but the performance data

associated with resolving that request may be based on the experience of the end-client

device.

[0050] Based on the collected performance data, the CDN service provider can

then determine whether an update to routing information associated with client location

information is needed. Updates to routing information can be implemented in a number of

ways, such as by modifying and/or deleting existing routing information, adding new

routing information, and the like. In one embodiment, the update determination can be

made by the CDN service provider globally or by the individual DNS service components

or DNS servers, hi an illustrative embodiment where individual DNS servers determine

whether to update routing information, each DNS server can manage and maintain routing

information unique to the particular DNS server. In this illustrative embodiment, the

performance data can be maintained globally by the CDN service provider and shared with

the DNS components and/or DNS servers, with each DNS component and/or DNS server

managing how the performance data is used. Accordingly, routing information may vary

from one DNS component/server to another.

[0051] With reference now to Figure 6, in an illustrative example, assume that

the DNS server component 124 has selected the resource cache component 126 of

POP 122. Upon receipt of the IP address for the resource cache component 126, the client

computing device 102 transmits a request for the requested content to the resource cache

component 126. The resource cache component 126 processes the request in a manner

described above and the requested content is transmitted to the client computing

device 102.

[0052] With reference now to Figure 7, one embodiment of a request routine

700 implemented by the CDN service provider 106 for processing a resource request, as

well as performance data associated with resolving the resource request, will be described.

One skilled in the relevant art will appreciate that actions/steps outlined for routine 700



may be implemented by one or many computing devices/components that are associated

with the CDN service provider 106. Accordingly, routine 700 has been logically

associated as being generally performed by the CDN service provider 106, and thus the

following illustrative embodiments should not be construed as limiting.

[0053] At block 702, one of the DNS server components 118, 124, 130

receives a DNS query corresponding to a resource identifier. As previously discussed, the

resource identifier can be a URL that has been embedded in content requested by the client

computing device 102 and previously provided by the content provider 104. Alternatively,

the resource identifier can also correspond to a CNAME provided by a content provider

DNS server in response to a DNS query previously received from the client computing

device 102. The receiving DNS server also obtains an IP address associated with the DNS

query from the requesting client computing device 102 ("query IP address") at block 702.

The query IP address can correspond to an IP address of the client computing device or

any local DNS resolver component associated with the client computing device.

[0054] Next, at block 704, the receiving DNS server obtains a location-based

identifier associated with the query IP address. Each DNS server maintains (or otherwise

has access to) a data store 134 mapping a set of location-based identifiers with at least

portions of known IP addresses (e.g., mapping a specific location-based identifier with a

specific IP address or specific partial IP address). Utilizing the data store 134, the

receiving DNS server attempts to match the IP address associated with the client

computing device 102 DNS query (as transmitted via the local DNS resolver component)

with the IP addresses in the data store 134. If the query IP address can be partially

matched to an IP address in the data store 134, the DNS server identifies a corresponding

location-based identifier. In this way, query IP addresses that the receiving DNS server

has not previously evaluated can be routed based on existing data, and as will be described

further below, updates can subsequently be made to the routing information based on

performance data related to the query. For example, the receiving DNS server can

determine that a query IP address (e.g., 128.1.3.12) that falls in a particular group of IP

addresses (e.g., 128.1.x.x) will be treated the same until the CDN service provider 106

determines that the query IP address should be treated differently.



[0055] As similarly set forth above, the location-based identifiers can

correspond to locations directly determined based on physical locations or logical locations

associated with the origin of the DNS query. Additionally, the location-based identifier

can be inferred based on associating a relative location to known locations. For example,

the location-based identifier can be attributed to known locations of POPs (corresponding

to the CDN service provider) based on measured latency information associated with

request routing between the client computing device or its local DNS resolver and these

POPs. The measured latency information can be premeasured, such as through testing

procedures or previously observed request routing behavior. Alternatively, the measured

latency information can be dynamically measured in a real time basis or semi-real time

basis.

[0056] hi an illustrative embodiment, the DNS server also optionally obtains a

confidence factor associated with the location-based identifier from the data store 134 at

block 704. The confidence factor corresponds to a degree of confidence in the accuracy of

the associated location-based identifier to the query IP address. The optional confidence

factor will be further discussed in reference to Figure 8.

[0057] Next, at a block 706, the receiving DNS server determines a POP from

a set of one or more POPs associated with the obtained location-based identifier for

resolving the resource request. Generally, the set of one or more POPs are capable of

servicing resource requests from a region associated with the identified location of the

requesting client computing device 102. As will be described further below, Figure 8

illustrates one embodiment of a request routing subroutine for performing the functionality

associated with block 706.

[0058] At decision block 708, a test is conducted to determine whether the

current DNS server is authoritative to resolve the DNS query hi one illustrative

embodiment, the DNS server can determine whether it is authoritative to resolve the DNS

query if the determined POP for resolving the resource request corresponds to the same

POP associated with the receiving DNS server. If the determined POP indeed corresponds

to the same POP associated with the receiving DNS server, then the receiving DNS server

is considered to be authoritative, and the receiving DNS server identifies a cache server



associated with the resource cache component from the same POP to process a subsequent

client resource request (e.g., a request for the embedded resource) at block 710. The

receiving DNS server resolves the DNS query by returning the IP address of, for example,

a default or specific cache server or a load balancing component (as appropriate)

associated with the resource cache component from the same POP. A number of

methodologies for selecting an appropriate resource cache component at the POP may be

implemented.

[0059] Alternatively, if at decision block 708 the determined POP

corresponds to another POP of the CDN service provider 106, and hence the receiving

DNS server is not authoritative, the receiving DNS server selects and transmits an

alternative resource identifier at block 712. Specifically, in one embodiment, the receiving

DNS server identifies an appropriate CNAME corresponding to the selected POP and

transmits the CNAME to the client computing device 102. At block 714, different DNS

server components 118, 124, 130 then receive a DNS query from the client computing

device 102 corresponding to the CNAME. The routine 700 then returns to decision

block 708 and continues to repeat as appropriate.

[0060] Alternative or additional methodologies may also be practiced to

determine whether the DNS server is authoritative. In one embodiment, the receiving

DNS server may maintain one or more CNAMEs that define various alternatives for

request routing processing based on geographic regions of the CDN service provider 106.

In this embodiment, instead of determining a POP associated with the obtained location-

based identifier at block 706, the receiving DNS server can determine a destination

identifier associated with the obtained location of the client computing device, as will be

similarly discussed below in reference to Figure 8 at block 806. The DNS server in this

alternative embodiment can then select an appropriate CNAME of an alternative POP

based on the determined destination identifier alone or in combination with other request

routing criteria.

[0061] Next, at a block 716, the CDN service provider 106 collects

performance data associated with resolving the content request and utilizes the

performance data to determine whether any updates to routing information associated with



client location information should be made. As mentioned above, the CDN service

provider 106 can collect performance data at any time during the above process or after

resolution of the content request. The CDN service provider 106 can then process the

collected performance data at block 716 to determine whether any updates to the routing

data store 134 should be made. As will be further described below, routing updates

associated with client location information include, for example, updates to query IP

address to location-based identifier mappings, location-based identifier to destination

identifier mappings, POP distribution allocations, failover list entries and distribution

allocations, and the like.

[0062] In one illustrative embodiment, the CDN service provider 106 can

collect performance data to determine whether any modifications should be made to the

query IP address to location-based identifier mappings hi the routing data store 134. For

example, if a first resource request associated with a particular location-based identifier

results in poor routing performance, yet other resource requests from the same location

result in good routing performance, the CDN service provider may determine that the

location-based identifier associated with the first resource request is inaccurate. In this

example, the CDN service provider 106 may utilize client profile data associated with the

requesting client computing device to determine an alternative location to map to the query

IP address. For example, the CDN service provider 106 may refer to a client's user profile

data in the routing data store 134 to determine an alternate billing address or a shipping

address for the client. The CDN service provider 106 can use this newly identified

location to designate a new location-based identifier associated with the query IP address.

Specifically, in one embodiment, the CDN service provider 106 can add a new entry to the

routing data store 134 mapping the query IP address to the new location-based identifier.

Alternatively, in another embodiment, the CDN service provider 106 can modify the

existing location-based identifier to at least partial IP address mapping entry, which is

associated with the query IP address, by replacing the existing location-based identifier

with the new location-based identifier. In a specific illustrative embodiment, the CDN

service provider 106 can use the performance data to determine to collapse two or more

location-based identifier to at least partial IP address mapping entries into a new single



mapping entry. In addition or alternatively, the CDN service provider 106 can use the

performance data to separate a current mapping entry into two or more mapping entries.

[0063] In another embodiment, if all resource requests associated with a

particular location-based identifier result in poor routing performance, the CDN service

provider 106 may determine that the query IP address to location-based identifier

mappings are accurate, but the associated destination identifiers (as will be further

described in reference to Figure 8 at block 806) or the associated POPs (or corresponding

CNAMEs) need modification. In this example, the CDN service provider may modify the

location-based identifier to destination identifier mappings or the available POP selections

associated with the location and/or destination identifiers.

[0064] In yet another illustrative embodiment, a probability of selecting each

POP (or corresponding CNAME) in a set (such as at block 706 or, as further described

below, at block 808) can be initially defined in a number of ways, and the receiving DNS

server selects a POP/CNAME based on the defined probabilities. For example, a set of

POPs may be identified as corresponding to a particular destination identifier as will be

further described below in reference to Figure 8. The selection of a particular POP from

the set can be based on a distribution allocation. For example, the CDN service provider

106 may provide three POPs, such as Seattle, San Francisco, and Los Angeles POPs, in a

West Coast Region of the United States. In this example, a distribution allocation may

provide that the Seattle POP be used 60% of the time, while the San Francisco and Los

Angeles POPs are each used 20% of the time. Accordingly, in this illustrative

embodiment, a DNS server will most frequently select the POP/CNAME with the highest

probability of selection, but can also, at times based on the corresponding probabilities,

select a CNAME with a lower probability of selection. In this case, the probabilities

correspond to anticipated performance of the corresponding computing device. The CDN

service provider 106 can monitor performance of delivering requested resources to these

POPs and thereafter update the probabilities hi further embodiments, the probabilities can

correspond to load shedding or other network traffic mitigation. Moreover, in other

embodiments, some of the POPs located in a particular region may be omitted from the

initial distribution allocation, and instead may be identified in a failover list and used if



one of the originally selected POPs is unavailable. The failover list may also have a

distribution allocation assigned to a set of POPs in the list, which can also be updated

based on performance data.

[0065] With reference now to Figure 8, one embodiment of a request routing

subroutine 800 for selecting a POP associated with the location of the requesting client

computing device will be described. One skilled in the relevant art will appreciate that

actions/steps outlined for routine 800 may be implemented by one or many computing

devices/components that are associated with the CDN service provider 106. Accordingly,

routine 800 has been logically associated as being performed by the CDN service

provider 106.

[0066] At decision block 802, where the receiving DNS server of the CDN

service provider 106 has obtained a confidence factor associated with the location-based

identifier (from block 704 of Figure 7), a test is performed to determine whether the

confidence factor exceeds a minimum threshold value. If the confidence factor does not

exceed a minimum threshold, the DNS server assigns a default location-based identifier at

block 804. hi one embodiment, the default location-based identifier may correspond to the

location of the receiving DNS server. If the confidence factor associated with the obtained

location-based identifier exceeds the minimum threshold at block 802 or after a default

location-based identifier is assigned at block 804, the receiving DNS server determines a

destination identifier for the DNS query at block 806.

[0067] However, in an alternative embodiment, the foregoing functionality

associated with obtaining and analyzing the confidence factor may be eliminated. In one

embodiment, this functionality may instead be implemented as a preprocessing step such

that the query IP address to location-based identifier mappings provided in the data store

134 already take a confidence assessment into consideration. For example, prior to

generating the query IP address to location-based identifier mappings, any data mapping

entry having a low confidence factor may be filtered out of the data mappings. The

filtered query IP address to location-based identifier mappings may then be used by the

CDN service provider 106 to determine a destination identifier at block 806.



[0068] Returning to block 806 of Figure 8, in one embodiment, the receiving

DNS server determines the destination identifier according to a manually generated table

from the data store 134 in which the destination identifier is determined as a function of

the location-based identifier. However, the receiving DNS server can also provide an

alternative destination identifier in accordance with a manually initiated administrative

process. One embodiment of the selection of the initial destination identifier and the

manually initiated administrative process follows.

[0069] hi an illustrative embodiment, the receiving DNS server utilizes the

manually generated table mapping location-based identifiers to destination identifiers

based on vector mapping and additional CDN administrator manipulation. The destination

identifier corresponds to a definition of a geographic region encompassing one or more

locations (e.g., a West Coast destination encompassing the states of Washington, Oregon

and California). However, the DNS server may be configured to override the default

destination identifier in accordance with a manually configured exception process

determined as a function of the identity of the content provider (as obtained through the

content provider identifier included in the DNS query).

[0070] In one embodiment, a CDN administrator can override the allocation of

a destination identifier for specific content provider identifiers. For example, the DNS

server can utilize the content provider identifier to ensure that the content provider's

subscription with CDN service provider 106 allows content to be served from the

destination identified in the mapping table. As another example, the content provider

identifier can be manually designated to be associated with an alternative destination

identifier to redistribute at least a portion of incoming resource requests for a particular

content provider among several POPs (e.g., to avoid servicing content requests for a single

web page via a single destination by offloading to a different destination).

[0071] Next, at block 808, based on the selected destination identifier, the

receiving DNS server selects a POP from a list of one or more POPs that have been

manually determined by the CDN administrator to be capable of servicing resource

requests for the identified destination. If more than one POP is identified in the list of

POPS, the receiving DNS server can select a specific POP according a specified



distribution allocation for the corresponding destination (e.g., POP A (75%); POP B

(25%)). The defined distribution allocation can be defined specifically based on a

particular location-based identifier or destination identifier. Such distribution allocations

can be modified based on processed performance data as discussed above.

[0072] The receiving DNS server then determines whether the selected POP is

available at decision block 810. In one embodiment, the DNS server evaluates the

availability of the selected POP using POP health information indicative of the availability

of the selected POP to process incoming resource requests. If the selected POP is

available (as indicated via the POP health information), the receiving DNS server

maintains the POP selection from block 808. Accordingly, the process will return to

decision block 708 of Figure 7, where if the receiving DNS server is not authoritative, the

receiving DNS server returns a CNAME that will result in the receipt of the DNS query by

the selected POP (or one of a set of identified POPs). If, however, the selected POP

corresponds to the current POP of the receiving DNS server (i.e., the receiving DNS server

is authoritative), the receiving DNS server resolves the DNS query by returning the IP

address of the default resource cache component at the POP as the CNAME does not

necessarily need to be provided (unless additional request routing processing will be

implemented).

[0073] If the selected POP is not available (as indicated via the POP health

information), the receiving DNS server can select an alternative POP at block 814 to

process the DNS query. In one embodiment, the alternative POP can be selected via a

failover list of alternative POPs that is manually set by a CDN administrator. Specifically,

the receiving DNS server can select a specific alternative POP from the failover list

according to a specified distribution. As similarly described above, processing will then

return to decision block 708 of Figure 7, where if the receiving DNS server is not

authoritative for the alternative POP, the receiving DNS server returns a CNAME that will

result in the receipt of the DNS query by the selected alternative POP (or one of a set of

POPs). If, however, the selected alternative POP corresponds to the current POP of the

receiving DNS server (i.e., the receiving DNS server is authoritative), the receiving DNS

server resolves the DNS query by returning the IP address of the default resource cache



component at the alternative POP as the CNAME does not necessarily need to be provided

(unless additional request routing processing will be implemented).

[0074] It will be appreciated by those skilled in the art and others that all of the

functions described in this disclosure may be embodied in software executed by one or

more processors of the disclosed components and mobile communication devices. The

software may be persistently stored in any type of non-volatile storage.

[0075] Conditional language, such as, among others, "can," "could," "might,"

or "may," unless specifically stated otherwise, or otherwise understood within the context

as used, is generally intended to convey that certain embodiments include, while other

embodiments do not include, certain features, elements and/or steps. Thus, such

conditional language is not generally intended to imply that features, elements and/or steps

are in any way required for one or more embodiments or that one or more embodiments

necessarily include logic for deciding, with or without user input or prompting, whether

these features, elements and/or steps are included or are to be performed in any particular

embodiment.

[0076] Any process descriptions, elements, or blocks in the flow diagrams

described herein and/or depicted in the attached figures should be understood as

potentially representing modules, segments, or portions of code which include one or more

executable instructions for implementing specific logical functions or steps in the process.

Alternate implementations are included within the scope of the embodiments described

herein in which elements or functions may be deleted, executed out of order from that

shown or discussed, including substantially concurrently or in reverse order, depending on

the functionality involved, as would be understood by those skilled in the art. It will

further be appreciated that the data and/or components described above may be stored on a

computer-readable medium and loaded into memory of the computing device using a drive

mechanism associated with a computer readable storing the computer executable

components such as a CD-ROM, DVD-ROM, or network interface further, the component

and/or data can be included in a single device or distributed in any manner. Accordingly,

general purpose computing devices may be configured to implement the processes,



algorithms and methodology of the present disclosure with the processing and/or execution

of the various data and/or components described above.

[0077] Clause 1. A method comprising:

obtaining a DNS query from a client computing device at a first DNS server,

wherein the DNS query corresponds to a requested resource associated with an original

resource identifier provided by a content provider and wherein the first DNS server

corresponds to a content delivery network service;

obtaining a query IP address associated with the DNS query at the first DNS server;

obtaining a location-based identifier associated with the query IP address and a

confidence factor, the confidence factor corresponding to a degree of confidence

associated with the accuracy of the location-based identifier to query IP address

association;

determining whether the confidence factor exceeds a threshold value;

if the confidence factor exceeds the threshold value:

determining a destination identifier associated with the DNS query, wherein the

destination identifier is determined based on the location-based identifier;

selecting a network point of presence associated with the content delivery network

service provider based on the destination identifier;

determining whether the first DNS server is authoritative to the DNS query based

on the selected network point of presence; and

if the first DNS server is not authoritative: obtaining an alternative resource

identifier based on the selected network point of presence, wherein the alternative resource

identifier includes information for causing a DNS query to resolve to a domain

corresponding to the selected network point of presence;

transmitting the alternative resource identifier to the client computing device;

obtaining a subsequent DNS query from the client computing device at a second

DNS server, wherein the subsequent DNS query corresponds to the alternative resource

identifier provided by the content delivery network service provider;



determining whether the second DNS server is authoritative to the subsequent DNS

query;

selecting a cache component for providing content associated with the original

resource request if the second DNS server is authoritative to the second DNS query; and

transmitting information identifying the selected cache component if the second

DNS server is determined to be authoritative.

[0078] Clause 2. The method as recited in Clause 1 further comprising

assigning a location-based identifier associated with the first DNS server if the confidence

factor does not exceed the threshold value.

[0079] Clause 3. The method as recited in Clause 1, wherein the

destination identifier corresponds to a geographic region encompassing a location

associated with the location-based identifier.

[0080] Clause 4. The method as recited in Clause 1 further comprising

overriding the determined destination identifier based on the original resource identifier,

wherein the original resource identifier provides information associated with an alternative

destination identifier.

[0081] Clause 5. The method as recited in Clause 1, wherein selecting

a network point of presence comprises selecting a network point of presence from a set of

network points of presence capable of servicing resource requests associated with the

determined destination identifier.

[0082] Clause 6. The method as recited in Clause 5, wherein the

network point of presence is selected from the set of network points of presence based on a

distribution allocation.

[0083] Clause 7. The method as recited in Clause 1 further

comprising:

determining whether the selected network point of presence is available prior to

determining whether the first DNS server is authoritative to the DNS query based on the

selected network point of presence;

if the selected network point of presence is available, maintaining the selected

network point of presence; and



if the selected network point of presence is not available, selecting an alternative

network point of presence.

[0084] Clause 8. The method as recited in Clause 7, wherein the

availability of the selected network point of presence is based on health information

indicative of the availability of the selected network point of presence to process incoming

resource requests.

[0085] Clause 9. The method as recited in Clause 7, wherein selecting

an alternative network point of presence comprises selecting an alternative network point

of presence from a failover list of alternative network points of presence.

[0086] Clause 10. The method as recited in Clause 9, wherein the

alternative network point of presence is selected from the failover list based on a

distribution allocation.

[0087] Clause 11. The method as recited in Clause 1 further

comprising:

if the first DNS server is determined to be authoritative:

selecting a cache component for providing content associated with the original

resource request; and

transmitting information identifying the selected cache component.

[0088] Clause 12. The method as recited in Clause 1 further comprising

overriding the determined destination identifier based on an identity of the content

provider.

[0089] Clause 13. The method as recited in Clause 12, wherein the

determined destination identifier is overridden if the content provider's subscription with

the content delivery network service provider does not provide for content to be provided

from a destination corresponding to the destination identifier.

[0090] Clause 14. The method as recited in Clause 12, wherein the

determined destination identifier is overridden if the content provider's subscription with

the content delivery network service provider provides for use of an alternative destination

identifier.



[0091] Clause 15. The method as recited in Clause 1, wherein the query

IP address is associated with the client computing device.

[0092] Clause 16. The method as recited in Clause 15, wherein the

query IP address is associated with a DNS resolver component associated with the client

computing device.

[0093] Clause 17. The method as recited in Clause 1, wherein the

location-based identifier corresponds to a physical location associated with the client

computing device.

[0094] Clause 18. The method as recited in Clause 1, wherein the

location-based identifier corresponds to a logical location associated with the client

computing device.

[0095] Clause 19. The method as recited in Clause 1, wherein the

location-based identifier corresponds to a relative location.

[0096] Clause 20. The method as recited in Clause 19, wherein the

relative location is inferred based on an association of the relative location to a known

location.

[0097] Clause 21. The method as recited in Clause 20, wherein the

relative location is inferred based on latency information

[0098] Clause 22. A method comprising:

obtaining a DNS query from a client computing device at a first DNS server,

wherein the DNS query corresponds to a requested resource associated with an original

resource identifier provided by a content provider and wherein the first DNS server

corresponds to a content delivery network service;

obtaining a query IP address associated with the DNS query at the first DNS server;

obtaining a location-based identifier associated with the query IP address;

selecting a network point of presence associated with the content delivery network

service provider based on the location-based identifier;

determining whether the first DNS server is authoritative to the DNS query based

on the selected network point of presence; and if the first DNS server is not authoritative:



obtaining an alternative resource identifier based on the selected network point of

presence, wherein the alternative resource identifier includes information for causing a

DNS query to resolve to a domain corresponding to the selected network point of

presence; and

transmitting the alternative resource identifier to the client computing device.

[0099] Clause 23. The method as recited in Clause 22 further

comprising determining a destination identifier associated with the DNS query, wherein

selecting a network point of presence is further based on the destination identifier.

[0100] Clause 24. The method as recited in Clause 23, wherein the

destination identifier is determined as a function of the location-based identifier.

[0101] Clause 25. The method as recited in Clause 24, wherein the

destination identifier corresponds to a geographic region encompassing a location

associated with the location-based identifier.

[0102] Clause 26. The method as recited in Clause 23 further

comprising overriding the determined destination identifier based on an identity of the

content provider.

[0103] Clause 27. The method as recited in Clause 26, wherein the

identity of the content provider is obtained based on the original resource identifier.

[0104] Clause 28. The method as recited in Clause 26, wherein the

determined destination identifier is overridden if the content provider's subscription with

the content delivery network service provider does not provide for content to be provided

from a destination corresponding to the destination identifier.

[Θ105] Clause 29. The method as recited in Clause 26, wherein the

determined destination identifier is overridden if the content provider's subscription with

the content delivery network service provider provides for use of an alternative destination

identifier.

[01Θ6] Clause 30. The method as recited in Clause 23 further

comprising overriding the determined destination identifier based on the original resource

identifier, wherein the original resource identifier provides information associated with an

alternative destination identifier.



[0107] Clause 31. The method as recited in Clause 23, wherein the

destination identifier is determined based on an identity of the content provider.

[0108] Clause 32. The method as recited in Clause 31, wherein the

destination identifier is further determined based on the obtained location-based identifier.

[0109] Clause 33. The method as recited in Clause 23, wherein

selecting a network point of presence comprises selecting a network point of presence

from a set of network points of presence capable of servicing resource requests associated

with the determined destination identifier.

[011Θ] Clause 34. The method as recited in Clause 33, wherein the

network point of presence is selected from the set of network points of presence based on a

distribution allocation.

[0111] Clause 35. The method as recited in Clause 22 further

comprising:

determining whether the selected network point of presence is available prior to

determining whether the first DNS server is authoritative to the DNS query based on the

selected network point of presence;

if the selected network point of presence is available, maintaining the selected

network point of presence; and

if the selected network point of presence is not available, selecting an alternative

network point of presence.

[0112] Clause 36. The method as recited in Clause 35, wherein the

availability of the selected network point of presence is based on health information

indicative of the availability of the selected network point of presence to process incoming

resource requests.

[0113] Clause 37. The method as recited in Clause 35, wherein

selecting an alternative network point of presence comprises selecting an alternative

network point of presence from a failover list of alternative network points of presence.

[0114] Clause 38. The method as recited in Clause 37, wherein the

alternative network point of presence is selected from the failover list based on a

distribution allocation.



[0115] Clause 39. The method as recited in Clause 22 further

comprising:

if the first DNS server is determined to be authoritative:

selecting a cache component for providing content associated with the original

resource request; and

transmitting information identifying the selected cache component.

[0116] Clause 40. The method as recited in Clause 22 further

comprising obtaining a confidence factor corresponding to a degree of confidence

associated with the accuracy of the location-based identifier to query IP address

association.

[0117] Clause 41. The method as recited in Clause 40, wherein a

network point of presence is selected based on the location-based identifier if the

confidence factor exceeds a threshold value.

[0118] Clause 42. The method as recited in Clause 22, wherein the

location-based identifier is obtained from a data store containing query IP address to

location-based identifier mapping entries.

[0119] Clause 43. The method as recited in Clause 42, wherein the data

store contains query IP address to location-based identifier mappings only for entries

exceeding a minimum threshold confidence factor, the confidence factor corresponding to

a degree of confidence associated with the accuracy of the location-based identifier to

query IP address association.

[0120] Clause 44. The method as recited in Clause 22, wherein the

query IP address is associated with the client computing device.

[0121] Clause 45. The method as recited in Clause 44, wherein the

query IP address is associated with a DNS resolver component associated with the client

computing device.

[0122] Clause 46. The method as recited in Clause 22, wherein the

location-based identifier corresponds to a physical location associated with the client

computing device.



[0123] Clause 47. The method as recited in Clause 22, wherein the

location-based identifier corresponds to a logical location associated with the client

computing device.

[0124] Clause 48. The method as recited in Claim 22, wherein the

location-based identifier corresponds to a relative location.

[0125] Clause 49. The method as recited in Clause 48, wherein the

relative location is inferred based on an association of the relative location to a known

location.

[0126] Clause 50. The method as recited in Claim 49, wherein the

relative location is inferred based on latency information

[0127] Clause 51. A system for request routing comprising:

a first network point of presence associated with a content delivery network service

provider, wherein the first network point of presence includes a DNS server component

that receives a DNS query from a client computing device, wherein the DNS query

corresponds to a requested resource associated with a first resource identifier, and wherein

the DNS server in the first network point of presence is operable to:

obtain a query IP address associated with the DNS query at the first DNS server;

obtain a location-based identifier associated with the query IP address;

select a network point of presence associated with the content delivery network

service provider based on the location-based identifier;

determine whether the first DNS server is authoritative to the DNS query based on

the selected network point of presence; and

if the first DNS server is not authoritative:

obtain an alternative resource identifier based on the selected network point of

presence, wherein the alternative resource identifier includes information for causing a

DNS query to resolve to a domain corresponding to the selected network point of

presence; and

transmit the alternative resource identifier to the client computing device.

[0128] Clause 52. The system as recited in Clause 51, wherein the

DNS server in the first network point of presence is further operable to determine a



destination identifier associated with the DNS query, wherein selecting a network point of

presence is further based on the destination identifier.

[0129] Clause 53. The system as recited in Clause 52, wherein the

destination identifier is determined as a function of the location-based identifier.

[0130] Clause 54. The system as recited in Clause 52, wherein the DNS

server in the first network point of presence is further operable to override the determined

destination identifier based on an identity of the content provider.

[0131] Clause 55. The system as recited in Clause 54, wherein the

identity of the content provider is obtained based on the original resource identifier.

[0132] Clause 56. The system as recited in Clause 51, wherein selecting

a network point of presence comprises selecting a network point of presence from a set of

network points of presence capable of servicing resource requests associated with the

determined destination identifier.

[0133] Clause 57. The system as recited in Clause 56, wherein the

network point of presence is selected from the set of network points of presence based on a

distribution allocation.

[0134] Clause 58. The system as recited in Clause 51, wherein the DNS

server in the first network point of presence is further operable to:

determine whether the selected network point of presence is available prior to

determining whether the first DNS server is authoritative to the DNS query based on the

selected network point of presence;

maintain the selected network point of presence if the selected network point of

presence is available; and

select an alternative network point of presence if the selected network point of

presence is not available.

[0135] Clause 59. The system as recited in Clause 58, wherein the

availability of the selected network point of presence is based on health information

indicative of the availability of the selected network point of presence to process incoming

resource requests.



[0136] Clause 60. The system as recited in Clause 58, wherein selecting

an alternative network point of presence comprises selecting an alternative network point

of presence from a failover list of alternative network points of presence.

[0137] Clause 61. The system as recited in Clause 60, wherein the

alternative network point of presence is selected from the failover list based on a

distribution allocation.

[0138] Clause 62. The system as recited in Clause 5 1 further

comprising:

a second network point of presence associated with a content delivery network

service provider, wherein the second network point of presence includes a DNS server

component that receives a subsequent DNS query from a client computing device, wherein

the subsequent DNS query corresponds to a requested resource associated with the

alternative resource identifier, and wherein the DNS server in the second network point of

presence is operable to:

resolve the subsequent DNS query to identify a cache component for providing

content associated with the original resource request; and

transmit information identifying the identified cache component to the client

computing device.

[0139] Clause 63. A method comprising:

obtaining a DNS query from a client computing device at a first DNS server,

wherein the DNS query corresponds to a requested resource associated with an original

resource identifier provided by a content provider and wherein the first DNS server

corresponds to a content delivery network service;

obtaining a query IP address associated with the DNS query at the first DNS server;

obtaining a location-based identifier associated with the query IP address;

obtaining a destination identifier based on the obtained location-based identifier;

determining whether the first DNS server is authoritative to the DNS query based

on the destination identifier; and

if the first DNS server is not authoritative:



obtaining an alternative resource identifier based on the selected network point of

presence, wherein the alternative resource identifier includes information for causing a

DNS query to resolve to a domain corresponding to the selected network point of

presence; and

transmitting the alternative resource identifier to the client computing device.

[0140] Clause 64. A method for request routing comprising:

obtaining a DNS query from a client computing device at a first DNS server,

wherein the DNS query corresponds to a requested resource associated with a resource

identifier and wherein the first DNS server corresponds to a content delivery network

service provider;

determining that the first resource identifier is associated with an alternative

resource identifier based on location information associated with the client computing

device, wherein the location information is obtained from information corresponding to a

mapping of at least partial IP addresses to known locations;

transmitting the alternative resource identifier to the client computing device,

wherein the alternative resource identifier includes information for causing a DNS query to

resolve to a domain corresponding to the content delivery service provider and

supplemental request routing information not included in the first resource identifier;

obtaining a subsequent DNS query from the client computing device at a second

DNS server, wherein the subsequent DNS query corresponds to the alternative resource

identifier provided by the content delivery network service provider and wherein the

second DNS server corresponds to the content delivery network service provider;

resolving the subsequent DNS query, at the second DNS server, to identify a cache

component for providing content associated with the original resource request; and

transmitting information identifying the identified cache component to the client

computing device.

[0141] Clause 65. A computer-implemented method comprising:

obtaining a first DNS query from a client computing device at a first DNS server, wherein

the first DNS query corresponds to a first requested resource and wherein the first DNS

server corresponds to a content delivery network service;



obtaining a query IP address associated with the first DNS query at the first DNS

server;

obtaining a location-based identifier associated with at least a partial IP address

corresponding to the query IP address from a routing data store, wherein the routing data

store includes at least partial IP address to location-based identifier mappings;

resolving the first DNS query based on the location-based identifier;

collecting performance data associated with transmission of the first requested resource;

modifying the routing data store based on the performance data with an updated

location-based identifier associated with the query IP address;

obtaining a second DNS query from the client computing device at a second DNS

server, wherein the second DNS query corresponds to a second requested resource;

resolving the second DNS query based on the updated location-based identifier

associated with the query IP address of the client computing device.

[0142] Clause 66. The method as recited in Clause 65, wherein the

updated location-based identifier is determined based on user profile information

associated with the client computing device.

[0143] Clause 67. The method as recited in Clause 66, wherein the

updated location-based identifier corresponds to an alternative billing address associated

with the client computing device.

[0144] Clause 68. The method as recited in Clause 66, wherein the

updated location-based identifier corresponds to a shipping address associated with the

client computing device.

[0145] Clause 69. The method as recited in Clause 65, wherein

modifying the routing data store comprises adding a new entry to the routing data store

mapping the query IP address to the updated location-based identifier.

[0146] Clause 70. The method as recited in Clause 65, wherein

modifying the routing data store comprises modifying an existing location-based identifier

to at least partial IP address mapping entry with the updated location-based identifier.

[0147] Clause 71. The method as recited in Clause 65, wherein the

query IP address is associated with the client computing device.



[0148] Clause 72. The method as recited in Clause 71, wherein the

query IP address is associated with a DNS resolver component associated with the client

computing device.

[0149] Clause 73. The method as recited in Clause 65, wherein the

location-based identifier corresponds to a physical location associated with the client

computing device.

[0150] Clause 74. The method as recited in Clause 65, wherein the

location-based identifier corresponds to a logical location associated with the client

computing device.

[0151] Clause 75. The method as recited in Clause 65, wherein the

location-based identifier corresponds to a relative location.

[0152] Clause 76. The method as recited in Clause 75, wherein the

relative location is inferred based on an association of the relative location to a known

location.

[0153] Clause 77. The method as recited in Clause 76, wherein the

relative location is inferred based on latency information

[0154] Clause 78. A computer-implemented method comprising:

obtaining a first DNS query from a client computing device at a first DNS server,

wherein the first DNS query corresponds to a first requested resource and wherein the first

DNS server corresponds to a content delivery network service;

obtaining a query IP address associated with the first DNS query at the first DNS

server;

obtaining a location-based identifier associated with at least a partial IP address

corresponding to the query IP address from a routing data store;

resolving the first DNS query based on the location-based identifier;

collecting performance data associated with transmission of the first requested

resource;

updating routing information in the routing data store associated with the query IP

address of the client computing device based on the performance data;



obtaining a second DNS query from the client computing device at a second DNS

server, wherein the second DNS query corresponds to a second requested resource;

resolving the second DNS query based on the updated routing information

associated with the query IP address of the client computing device.

[0155] Clause 79. The method as recited in Clause 78, wherein the

routing data store includes at least partial IP address to location-based identifier mappings.

[0156] Clause 80. The method as recited in Clause 79, wherein

updating the routing information comprises modifying the routing data store based on the

performance data with an updated location-based identifier associated with the query IP

address.

[0157] Clause 81. The method as recited in Clause 80, wherein

modifying the routing data store comprises adding a new entry to the routing data store

mapping the query IP address to the updated location-based identifier.

[0158] Clause 82. The method as recited in Clause 80, wherein

modifying the routing data store comprises modifying an existing location-based identifier

to at least partial IP address mapping entry with the updated location-based identifier.

[0159] Clause 83. The method as recited in Clause 78, wherein updating

the routing information comprises collapsing two or more location-based identifier to at

least partial IP address mapping entries into a single location-based identifier to at least

partial IP address data entry based on the performance data.

[016Θ] Clause 84. The method as recited in Clause 79, wherein the at

least partial IP address to location-based identifier mappings each have a corresponding

confidence factor.

[0161] Clause 85. The method as recited in Clause 84, wherein

updating the routing information comprises modifying the routing data store based on the

performance data by updating the confidence factor corresponding to the at least partial IP

address to location-based identifier mapping associated with the query IP address of the

client computing device.



[0162] Clause 86. The method as recited in Clause 79, wherein the

routing data store further includes location-based identifier to destination identifier

mappings.

[0163] Clause 87. The method as recited in Clause 86, wherein

modifying the routing information comprises modifying the routing data store based on the

performance data with an updated destination identifier corresponding to the location-

based identifier associated with the query IP address.

[0164] Clause 88. The method as recited in Clause 86, wherein the

routing data store further includes network points of presence mappings to at least one of

the location-based identifiers and the destination identifiers.

[0165] Clause 89. The method as recited in Clause 88, wherein

modifying the routing information comprises modifying the routing data store based on the

performance data with an updated network point of presence mapping.

[0166] Clause 90. The method as recited in Clause 88, wherein the

network points of presence mappings include distribution allocations.

[0167] Clause 91. The method as recited in Clause 90, wherein

modifying the routing information comprises modifying the routing data store based on the

performance data with an updated distribution allocation.

[0168] Clause 92. The method as recited in Clause 88, wherein the

routing data store further includes a failover list for each network point of presence

mapping, wherein the failover list identifies one or more alternative network points of

presence for resolving a DNS query associated with the query ΪP address should the

network points of presence identified in the network points of presence mappings be

unavailable.

[0169] Clause 93. The method as recited in Clause 92, wherein

modifying the routing information comprises modifying the routing data store based on the

performance data with an updated failover list.

[0170] Clause 94. The method as recited in Clause 78, wherein the

query IP address is associated with the client computing device.



[0171] Clause 95. The method as recited in Clause 94, wherein the

query IP address is associated with a DNS resolver component associated with the client

computing device.

[0172] Clause 96. The method as recited in Clause 78, wherein the

location-based identifier corresponds to a physical location associated with the client

computing device.

[0173] Clause 97. The method as recited in Clause 78, wherein the

location-based identifier corresponds to a logical location associated with the client

computing device.

[0174] Clause 98. The method as recited in Clause 78, wherein the

location-based identifier corresponds to a relative location.

[0175] Clause 99. The method as recited in Clause 98, wherein the

relative location is inferred based on an association of the relative location to a known

location.

[0176] Clause 100. The method as recited in Clause 99, wherein the

relative location is inferred based on latency information

[0177] Clause 101. A computer system comprising:

a routing data store including at least partial query IP address to location-based

identifier mappings; and

a first network point of presence associated with a content delivery network service

provider, wherein the first network point of presence is operable to:

obtain a first DNS query from a client computing device at a first DNS server,

wherein the first DNS query corresponds to a first requested resource and wherein the first

DNS server corresponds to a content delivery network service;

obtain a query IP address associated with the first DNS query at the first DNS

server;

obtain a location-based identifier associated with at least a partial IP address

corresponding to the query IP address from the routing data store;

resolve the first DNS query based on the location-based identifier;



collect performance data associated with transmission of the first requested

resource;

update routing information in the routing data store associated with the query IP

address of the client computing device based on the performance data;

obtain a second DNS query from the client computing device at a second DNS

server, wherein the second DNS query corresponds to a second requested resource; and

resolve the second DNS query based on the updated routing information associated

with the query IP address of the client computing device.

[0178] Clause 102. The system as recited in Clause 101, wherein

updating the routing information comprises modifying the routing data store based on the

performance data with an updated location-based identifier associated with the query IP

address.

[0179] Clause 103. The system as recited in Clause 102, wherein

modifying the routing data store comprises adding a new entry to the routing data store

mapping the query IP address to the updated location-based identifier.

[0180] Clause 104. The system as recited in Clause 102, wherein

modifying the routing data store comprises modifying an existing location-based identifier

to at least partial IP address mapping entry with the updated location-based identifier.

[0181] Clause 105. The system as recited in Clause 101, wherein

updating the routing information comprises collapsing two or more location-based

identifier to at least partial IP address mapping entries into a single location-based

identifier to at least partial IP address data entry based on the performance data.

[0182] Clause 106. The system as recited in Clause 102, wherein the at

least partial IP address to location-based identifier mappings in the routing data store each

have a corresponding confidence factor.

[0183] Clause 107. The system as recited in Clause 106, wherein

updating the routing information comprises modifying the routing data store based on the

performance data by updating the confidence factor corresponding to the at least partial IP

address to location-based identifier mapping associated with the query IP address of the

client computing device.



[0184] Clause 108. The system as recited in Clause 102, wherein the

routing data store further includes location-based identifier to destination identifier

mappings.

[0185] Clause 109. The system as recited in Clause 108, wherein

modifying the routing information comprises modifying the routing data store based on the

performance data with an updated destination identifier corresponding to the location-

based identifier associated with the query IP address.

[0186] Clause 110. The system as recited in Clause 108, wherein the

routing data store further includes network points of presence mappings to at least one of

the location-based identifiers and the destination identifiers.

[0187] Clause 111. The system as recited in Clause 110, wherein

modifying the routing information comprises modifying the routing data store based on the

performance data with an updated network point of presence mapping.

[Θ188] Clause 112. The system as recited in Clause 110, wherein the

network points of presence mappings include distribution allocations.

[0189] Clause 113. The system as recited in Clause 112, wherein

modifying the routing information comprises modifying the routing data store based on the

performance data with an updated distribution allocation.

[0190] Clause 114. The system as recited in Clause 110, wherein the

routing data store further includes a failover list for each network point of presence

mapping, wherein the failover list identifies one or more alternative network points of

presence for resolving a DNS query associated with the query IP address should the

network points of presence identified in the network points of presence mappings be

unavailable.

[0191] Clause 115. The system as recited in Clause 114, wherein

modifying the routing information comprises modifying the routing data store based on the

performance data with an updated failover list.

[0192] Clause 116. The system as recited in Clause 101, wherein the

query IP address is associated with the client computing device.



[0193] Clause 117. The system as recited in Clause 116, wherein the

query IP address is associated with a DNS resolver component associated with the client

computing device.

[0194] Clause 118. The system as recited in Clause 101, wherein the

location-based identifier corresponds to a physical location associated with the client

computing device.

[0195] Clause 119. The system as recited in Clause 101, wherein the

location-based identifier corresponds to a logical location associated with the client

computing device.

[0196] Clause 120. The system as recited in Clause 101, wherein the

location-based identifier corresponds to a relative location.

[0197] Clause 121. The system as recited in Clause 120, wherein the

relative location is inferred based on an association of the relative location to a known

location.

[0198] Clause 122. The system as recited in Clause 121, wherein the

relative location is inferred based on latency information

[0199] It should be emphasized that many variations and modifications may be

made to the above-described embodiments, the elements of which are to be understood as

being among other acceptable examples. AU such modifications and variations are

intended to be included herein within the scope of this disclosure and protected by the

following claims.



WHAT IS CLAIMED IS:

1. A method comprising:

obtaining a DNS query from a client computing device at a first DNS

server, wherein the DNS query corresponds to a requested resource associated with an

original resource identifier provided by a content provider and wherein the first DNS

server corresponds to a content delivery network service;

obtaining a query IP address associated with the DNS query at the first

DNS server;

obtaining a location-based identifier associated with the query IP address;

selecting a network point of presence associated with the content delivery

network service provider based on the location-based identifier;

determining whether the first DNS server is authoritative to the DNS query

based on the selected network point of presence; and

if the first DNS server is not authoritative:

obtaining an alternative resource identifier based on the selected network

point of presence, wherein the alternative resource identifier includes information for

causing a DNS query to resolve to a domain corresponding to the selected network point

of presence; and

transmitting the alternative resource identifier to the client computing

device.

2. The method as recited in Claim 1 further comprising determining a

destination identifier associated with the DNS query, wherein selecting a network point of

presence is further based on the destination identifier.

3. The method as recited in Claim 2, wherein the destination identifier

corresponds to a geographic region encompassing a location associated with the location-

based identifier.

4. The method as recited in Claim 2 further comprising overriding the

determined destination identifier based on an identity of the content provider.

5. The method as recited in Claim 2 further comprising overriding the

determined destination identifier based on the original resource identifier, wherein the



original resource identifier provides information associated with an alternative destination

identifier.

6. The method as recited in Claim 2, wherein selecting a network point of

presence comprises selecting a network point of presence from a set of network points of

presence capable of servicing resource requests associated with the determined destination

identifier.

7. The method as recited in Claim 1 further comprising:

determining whether the selected network point of presence is available

prior to determining whether the first DNS server is authoritative to the DNS query based

on the selected network point of presence;

if the selected network point of presence is available, maintaining the

selected network point of presence; and

if the selected network point of presence is not available, selecting an

alternative network point of presence.

8. The method as recited in Claim 1 further comprising:

if the first DNS server is determined to be authoritative:

selecting a cache component for providing content associated with the

original resource request; and

transmitting information identifying the selected cache component.

9. A system for request routing comprising:

a first network point of presence associated with a content delivery network service

provider, wherein the first network point of presence includes a DNS server component

that receives a DNS query from a client computing device, wherein the DNS query

corresponds to a requested resource associated with a first resource identifier, and wherein

the DNS server in the first network point of presence is operable to:

obtain a query IP address associated with the DNS query at the first DNS

server;

obtain a location-based identifier associated with the query IP address;

select a network point of presence associated with the content delivery

network service provider based on the location-based identifier;



determine whether the first DNS server is authoritative to the DNS query

based on the selected network point of presence; and

if the first DNS server is not authoritative:

obtain an alternative resource identifier based on the selected network point

of presence, wherein the alternative resource identifier includes information for causing a

DNS query to resolve to a domain corresponding to the selected network point of

presence; and

transmit the alternative resource identifier to the client computing device.

10. The system as recited in Claim 9, wherein the DNS server in the first

network point of presence is further operable to determine a destination identifier

associated with the DNS query, wherein selecting a network point of presence is further

based on the destination identifier.

11. The system as recited in Claim 9, wherein the DNS server in the first

network point of presence is further operable to:

determine whether the selected network point of presence is available prior

to determining whether the first DNS server is authoritative to the DNS query based on the

selected network point of presence;

maintain the selected network point of presence if the selected network

point of presence is available; and

select an alternative network point of presence if the selected network point

of presence is not available.

12. The system as recited in Claim 9 further comprising:

a second network point of presence associated with a content delivery

network service provider, wherein the second network point of presence includes a DNS

server component that receives a subsequent DNS query from a client computing device,

wherein the subsequent DNS query corresponds to a requested resource associated with

the alternative resource identifier, and wherein the DNS server in the second network point

of presence is operable to:

resolve the subsequent DNS query to identify a cache component for

providing content associated with the original resource request; and



transmit information identifying the identified cache component to the

client computing device.

13. A computer-implemented method comprising:

obtaining a first DNS query from a client computing device at a first DNS

server, wherein the first DNS query corresponds to a first requested resource and wherein

the first DNS server corresponds to a content delivery network service;

obtaining a query IP address associated with the first DNS query at the first

DNS server;

obtaining a location-based identifier associated with at least a partial IP

address corresponding to the query IP address from a routing data store;

resolving the first DNS query based on the location-based identifier;

collecting performance data associated with transmission of the first

requested resource;

updating routing information in the routing data store associated with the

query IP address of the client computing device based on the performance data;

obtaining a second DNS query from the client computing device at a second

DNS server, wherein the second DNS query corresponds to a second requested resource;

resolving the second DNS query based on the updated routing information

associated with the query IP address of the client computing device.

14. The method as recited in Claim 13, wherein the routing data store includes

at least partial IP address to location-based identifier mappings.

15. A computer system comprising:

a routing data store including at least partial query IP address to location-

based identifier mappings; and

a first network point of presence associated with a content delivery network

service provider, wherein the first network point of presence is operable to:

obtain a first DNS query from a client computing device at a first DNS

server, wherein the first DNS query corresponds to a first requested resource and wherein

the first DNS server corresponds to a content delivery network service;



obtain a query IP address associated with the first DNS query at the first

DNS server;

obtain a location-based identifier associated with at least a partial IP

address corresponding to the query IP address from the routing data store;

resolve the first DNS query based on the location-based identifier;

collect performance data associated with transmission of the first requested

resource;

update routing information in the routing data store associated with the

query IP address of the client computing device based on the performance data;

obtain a second DNS query from the client computing device at a second

DNS server, wherein the second DNS query corresponds to a second requested resource;

and

resolve the second DNS query based on the updated routing information

associated with the query IP address of the client computing device.

16. The system as recited in Claim 15, wherein updating the routing

information comprises modifying the routing data store based on the performance data

with an updated location-based identifier associated with the query IP address.

17. The system as recited in Claim 16, wherein the at least partial IP address to

location-based identifier mappings in the routing data store each have a corresponding

confidence factor.

18. The system as recited in Claim 16, wherein the routing data store further

includes location-based identifier to destination identifier mappings.





















INTER A I A REPORT International application No

PCT/US 09/64816

A CLASSIFICATION OF SUBJECT MATTER
IPC(8) - G06F 15/16 (2009.01)
USPC - 709/217

According to International Patent Classification (IPC) or to both national classification and IPC

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
USPC 709/217

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
709/206, 218-219, 223, 229, 238, 245, 393, 401, 370/236, 401, 713/154, 162

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
USPTO WEST (PGPB, USPT, EPAB, JPAB), GOOGLE
Search Terms Used DNS, CDN, content, delivery, network, domain, name, server, geographic, route, update, request, override,
authoritative, provider, alternative, resource, identifier, presence, point

C DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No

US 2008/0008089 A 1 (BORNSTEIN et al ) 10 January 2008 (10 0 1 2008), entire document, 1-18
especially Abstract, Fig 1, para [0014]-[0019], [0030], [0033]-[0038], [0079]

US 2003/0009591 A 1 (HAYBALL et al ) 09 January 2003 (09 0 1 2003) 1-18

US 2006/0233155 A 1 (SRIVASTAVA) 19 October 2006 (19 10 2006) 1-18

US 7,103,645 B2 (LEIGHTON et al ) 05 September 2006 (05 09 2006) 1-18

Further documents are listed in the continuation of Box C

• Special categories of cited documents "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention

"E" earlier application or patent but published on or after the international "X" document of particular relevance, the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other
special reason (as specified) "Y" document of particular relevance, the claimed invention cannot be

considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art
"P" document published prior to the international filing date but later than "&" document member of the same patent family

the priority date claimed

Date of the actual completion of the international search Date of mail

30 December 2009 (30 12 2009)
RRH

arch report

Name and mailing address of the ISA/US Authorized officer
Mail Stop PCT, Arm ISA/US, Commissioner for Patents Lee W Young
P O Box 1450, Alexandπa , Virginia 22313-1450

PCT Helpdesk 571 272-4300Facsimile No 571-273-3201 PCTOSP 571-272 7774


	front-page
	description
	claims
	drawings
	wo-search-report

