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(57) ABSTRACT 

In an example embodiment, a system and method to store and 
retrieve application data from a cache and a database are 
provided. The example method may comprise receiving loca 
tion data associated with application data from a user device, 
using the location data to determine a cache or database on 
which the application data is stored, and requesting applica 
tion data from the cache or database. The system and method 
may further include monitoring requests for application data 
associated with instructions having a set of characteristics, 
identifying application data as associated with the instruc 
tions having the set of characteristics, and requesting the 
application databased on receiving Subsequent instructions 
sharing the same set of characteristics. 
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SERVERSIDE DATA CACHE SYSTEM 

CROSS-REFERENCE TO ARELATED 
APPLICATION 

0001. This application claims the benefit of U.S. Provi 
sional Patent Application entitled “Server Side Data Cache 
System.” App. No. 61/145,109, filed Jan. 15, 2009, the entire 
content of which is herein incorporated by reference in its 
entirety. 

TECHNICAL FIELD 

0002 The present application relates generally to the tech 
nical field of data storage and retrieval. In particular, but not 
by way of limitation, the present application discloses tech 
niques for allowing data to be stored in a cache. 

BACKGROUND 

0003. As the number of web-based applications and ser 
vices continues to grow, so do the demands placed upon 
database systems Supporting Such services and applications. 
Not only that, web-based applications and services continue 
to evolve and perform new and exciting functions. 
0004 Cookies are used to support web-based applications 
and services; however, they have several limitations. For 
example, a browser may only support a certain number of 
cookies per domain, a certain number of cookies total, and a 
certain maximum size of a cookie. Use of cookies may also 
implicate privacy and security concerns. 
0005 To support their functions and capabilities, web 
based applications and services generally rely on application 
servers and databases. Computer users generally interact with 
a web site through an application server connected to one or 
more databases to perform functions Supported by a particu 
lar Web-based application and service. However, the number 
of database requests may become so great or cause Such great 
load on the database that Supporting these requests and main 
taining a reasonable response time to the user may become 
cost prohibitive or extremely complex to maintain and man 
age. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0006. Some embodiments are illustrated by way of 
example and not limitation in the figures of the accompanying 
drawings in which: 
0007 FIG. 1 is a block diagram illustrating a system to 
store application data in one or more caches, according to 
various embodiments; 
0008 FIG. 2 is a block diagram illustrating a cache service 
module according to various embodiments; 
0009 FIG. 3 is a flow diagram illustrating a method to 
request application data according to various embodiments; 
0010 FIG. 4 is a flow diagram illustrating a method, 
according to an embodiment, to generate location data and 
transmit location data to a user device; and 
0011 FIG. 5 is a block diagram illustrating a machine 
according to various embodiments. 

DETAILED DESCRIPTION 

0012. In the following description, for purposes of expla 
nation, numerous specific details are set forth in order to 
provide a thorough understanding of one or more embodi 
ments of the present invention. It will be evident, however, to 
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one skilled in the art that the present invention may be prac 
ticed without these specific details. Example embodiments 
are illustrated by way of example, and not by way of limita 
tion. 
0013. In various example embodiments, systems and 
methods are shown that include storing application data, 
including data that may be found in a browser cookie, on one 
or more caches. This application data may be stored on one or 
more databases and cached in one or more caches to enable 
possibly more efficient access to the application data by one 
or more application servers. A client machine may store loca 
tion data containing information that may indicate on which 
cache and which database certain application data may be 
located. For example, when the system receives a command 
from a client machine, the system may use location data 
associated with the command in order to locate and retrieve 
the application data associated with the command. Location 
data may be any data or value that is used to locate application 
data not stored on the user device. 
0014 Application data may comprise any data associated 
with a command or command's application. For example, 
application data may include session data, state information, 
user profile information, data used by websites, or variable 
data. In one embodiment, the application data may be of a 
certain type, where the type corresponds to the scope of the 
data (e.g., scope is limited to a browser session, a domain, a 
set of domains, a user, an authentication session, etc.). Each 
type of application data may have its own set of characteris 
tics. Related application data may also be grouped together 
and accessed using an identifier. 
0015 FIG. 1 is a block diagram illustrating a system to 
store application data in one or more caches, according to 
various embodiments. System 100 may be shown to include 
one or more user device 105, one or more application servers 
110, one or more cache servers 125 supporting one or more 
caches, one or more database servers Supporting one or more 
databases 140, and an update server 145. A database is any 
stored collection of data. A database may be split into one or 
more Smaller databases and stored in one or more database 
servers. A cache or cache tier may comprise a collection of 
data or subset of the collection of data that is duplicated and 
stored elsewhere, for example, in the database. The cache 
may operate as a temporary storage area where data may be 
accessed. In one embodiment, accessing data on the cache is 
less expensive, in terms of time and other resources, than 
accessing data via the database. The cache also may be split 
into one or more Smaller caches Stored on one or more cache 
SWCS. 

(0016. The user device(s) 105, application servers 110, 
cache servers 125, and update server 145 may all beat differ 
ent locations and configured to communicate with each other. 
For example, each user device of the user devices 105 may 
communicate with any of the application servers 110, each 
application server of the application servers 110 may com 
municate with any of the cache servers 125, and each cache 
server may communicate with any of the databases 140. The 
user device 105, application servers 110, cache servers 125, 
and update server 145 may communicate through the Internet 
via a network interface, through wireless communications 
Such as through a mobile phone network, or other communi 
cation means. 

0017. In an example embodiment, a user device 105, such 
as a computer, mobile phone, server, or other communica 
tions device, may transmit instructions to perform an activity, 
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Such as a command or functionality associated with an appli 
cation, to any one of the application servers 110. Each appli 
cation server may perform or implement one or more activi 
ties. The user device 105 may determine to which application 
server 115 to transmit the instructions based on activity to be 
performed. These activities, commands, functionalities, or 
applications may be related to web applications. However, in 
other embodiments, they may relate to non-web applications, 
mobile device applications, or cloud computing applications. 
0018. An application server 115 may need additional 
application data to perform an activity, such as a command, 
functionality, or application. The application server 115 may 
also need to store data associated with the activity at a loca 
tion that is accessible to multiple application servers 110. The 
application server 115 may use a cache service module 120 to 
request the additional application data or store new or modi 
fied application data. In one embodiment, the cache service 
module 120 may be included in the application server 115. 
The cache service module 120 may determine on which cache 
the requested application data reside. For example, the cache 
service module 120 may receive location data associated with 
the instructions received from the user device 105 and use the 
location data to determine on which cache the requested 
application data reside. The location data may be stored on the 
user device 105 and included in the communication received 
from the user device 105. For example, in one embodiment, 
the location data is a browser cookie received from the user 
device 105. The location data may include one or more cache 
identifiers identifying the cache or caches on which the 
requested application data may reside. A cache identifier may 
be any value oridentifier that may be used to uniquely identify 
a cache. The cache service module 120 may also determine on 
which database the requested application data reside. For 
example, the associated location data may also include one or 
more database identifiers identifying the database or data 
bases that the requested application data may reside on. 
0019. In another embodiment, the location data, cache 
identifier, or database identifier may include a routing iden 
tifier. A routing identifier may be any value or variable that 
may be used to find the cache that the requested data may 
reside on, the database that the requested data may reside on, 
or both. For example, a routing identifier may be a user 
identification or other unique identifier that may be used by 
the cache service module to query a routing service to deter 
mine a cache associated with the user identification or other 
unique identifier. Similarly, the routing identifier may be used 
to look up the appropriate database. The routing service may 
be a routing table, routing database, or other service that 
stores routing information and may identify a cache or a 
database associated with the routing identifier. In one 
embodiment, the routing identifier may be included in a 
browser cookie received from the user device. 

0020. After determining the appropriate cache the 
requested application data may reside on, the cache service 
module 120 requests the data from the cache. In an embodi 
ments where the cache is implemented on a cache server 130, 
the cache service module 120 requests the data from the cache 
server 130. If the requested data is stored on the cache server 
130, the cache server 130 provides the cache service module 
120 the data for the application server 115 to use. If the 
requested data is not in the cache server 130, the cache server 
130 may send the cache service module 120 a "miss’ signal or 
other response indicating that the requested data is not on the 
cache server 130. 
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0021. In response to receiving a response indicating that 
the requested data is not on the cache server 130, the cache 
service module 120 may request the data from the appropriate 
database 140. In embodiments where the database 140 is 
implemented on a database server, the cache service module 
120 requests the data from the database server on which the 
database 140 resides. If the requested data is stored on the 
database server, the database server provides the cache ser 
vice module 120 the data for the application server 115 to use. 
In one embodiment, if the requested data is not found in the 
cache indicated by the location data, the cache service module 
120 may write the requested data to the cache server 130 
containing the indicated cache so that Subsequent requests for 
the requested data may be handled by the cache server 130. In 
another embodiment, if the application server 115 or user 
device 105 modifies the requested application data, the cache 
service module 120 may write the modified application data 
to the cache server 130 after the data is modified so that an 
updated version of the application data is in the cache server 
130. 

0022. In one embodiment, an update set may be used to 
enable the cache service module 120 to write only a subset of 
the application data associated with the location data back to 
the cache server 130. An update set may be an identification 
of a subset of all of the application data associated with the 
location data. For example, an update set may identify one or 
more pieces of application data that are modified and are to be 
written back to the cache server 130. In this way, all of the 
pieces of application data retrieved do not need to be written 
back to the cache server 130 if only a subset of the pieces of 
application data have been modified. 
0023. In some embodiments, if the requested data is not on 
the database corresponding to the database identifier, the 
database server that implements the database 140 may send 
the cache service module 120 a “miss’ signal or other 
response indicating that the requested data is not on the data 
base 140. The cache service module 120 may create a new 
data object of the same type as the requested application data 
and return the new data object to the application server 115. 
The cache service module 120 may then transmit the new data 
object to the cache server 130 to be stored in the cache. In one 
embodiment, to preserve the data in the database 140, the new 
data object may not be used to overwrite data stored in the 
database 140. Instead, the new data object may remain in use 
in the cache server 130 until it is removed from the cache 
server 130. Alternatively, the cache service module 120 may 
return a null value, default data, or a “miss’ signal to the 
application server 115. 
0024. After receiving the requested application data, the 
application server 115 may modify the application data in the 
course of performing an activity Such as a command, func 
tionality, or application. After the application server 115 is 
done with the modified application data, it may use the cache 
service module 120 to write the modified application data to 
a cache or database so that the modified application data may 
be used by the application server 115 or other application 
servers 110 at a later time. For example, the cache service 
module 120 may determine that application data is modified 
and the data interface module 210 of FIG.2 may transmit the 
modified application data to the cache indicated by the loca 
tion data, the database indicated by the location data, or both. 
0025. Although the embodiments described above involve 
an application server 115 using a cache service module 120 to 
request or store application data, an application server 115 is 
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not necessary. For example, in other embodiments, a user 
device 105 may use the cache service module 120 to request 
or store application data, or the user device 105 may request 
or store application data directly with the appropriate cache or 
database. 

0026. An update server 145 may also be used in some 
embodiments to migrate the application data on the cache in 
the cache server 130 to the database 140. For example, appli 
cation data that has been idle or not been used in over a certain 
period of time may be migrated to the database 140. The 
period of time may be predetermined or calculated dynami 
cally. If the application data was modified by the user device 
105 or application server 115, the update server 145 may also 
update an old version of the application data on the database 
140 with the modified version of the application data stored 
on the cache in the cache server 130. In one embodiment the 
update server 145 may perform cache server maintenance 
actions, which include removing idle or inactive data, and 
transferring modified data from the cache service module 120 
at configured intervals. In other embodiments, the update 
server 145 monitors the level of free memory reserved for the 
cache and performs maintenance on the cache when free 
memory reserved for the cache drops below a certain thresh 
old. 

0027. If there is no location data associated with the 
instructions received from the user device 105, or if the loca 
tion data is not valid, the cache service module 120 may 
assign a cache or cache server to the user device 105 or to the 
user. Similarly, the cache service module 120 may also assign 
a database or database server to the user device 105. The 
cache or database assigned to the user or user device 105 may 
be determined based on a set of routing rules. For example, 
the routing rules may use algorithms that determine an 
assigned cache or database based on a user identification or 
other unique identifier or a round robin method where each 
cache or database takes a turn in being assigned. 
0028. The cache service module 120 may then generate 
location data comprising a cache identifier, a database iden 
tifier, or both, and transmit the location data to the user device 
105, where the user device 105 may store the location data. In 
one embodiment, the location data is transmitted to the user 
device 105 in a browser cookie. In another embodiment, the 
cache service module 120 may transmit the location data to a 
routing service to be stored by the routing service. This 
enables the routing service to look up the appropriate cache or 
database based on a routing identifier associated withauser or 
user device 105. 
0029. In some examples, a cache may stop functioning as 
a cache for the application data. For example, the cache server 
130 maintaining the cache may be taken down for mainte 
nance or permanently, or the application data may be moved 
to another cache for any number of reasons. In one embodi 
ment, the cache server 130 may set the status of the cache to 
indicate that the cache is unavailable or that the application 
data has been moved to another cache. When an application 
server 115 requests the application data from the cache server 
130, the cache server 130 may respond with an indication of 
the new cache to which the application data has been moved. 
For example, the cache server 130 may communicate new 
location data comprising a new cache identifier to the cache 
service module 120 of the application server 115. The cache 
service module 120 may then request the application data 
from the new cache corresponding to the new cache identifier. 
The cache service module 120 may also transmit the new 
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location data to the user device 105 so that future instructions 
may include the updated location data. The cache server 130 
or the cache service module 120 may also transmit the new 
location data to the routing service so the new cache may be 
identified in future transactions. 

0030. In one embodiment, if a cache server 130 maintain 
ing a cache fails, the application data stored in the cache may 
be automatically distributed to the other cache servers 125. 
The application data stored in the cache may be distributed 
evenly such that the load of maintaining the application data 
and providing access to the application data is spread over the 
other cache servers 125. 
0031. A database 140 may also stop functioning as a stor 
age location for the application data. In this embodiment, the 
database server maintaining the database 140 may set the 
status of the database 140 to indicate that the database 140 is 
down or that the application data has been moved to another 
database. When an application server 115 requests the appli 
cation data from the database server, the database server may 
respond with an indication of the new database that the appli 
cation data has been moved to. For example the database 
server may communicate new location data comprising a new 
database identifier to the cache service module 120 of the 
application server 115. The cache service module 120 may 
then request the application data from the new database cor 
responding to the new database identifier. The database server 
or the cache service module 120 may also transmit the new 
location data to the routing service so the new database may 
be identified in future transactions. 
0032 FIG. 2 is a block diagram illustrating a cache service 
module according to various embodiments. The cache service 
module 200 may include a data locator module 205, a data 
interface module 210, and a learning module 215. The data 
locator module 205 may be used to determine on which cache 
or database application data associated with instructions from 
a user device 105 may reside. The data locator module 205 
may also be used to communicate with a router service to 
determine which cache or database corresponds to a routing 
identifier. The data interface module 210 may be used to 
communicate with the one or more cache servers 125 and 
database servers. For example, the data interface module 210 
may be used to request the application data from a cache 
server 130 or database server. 

0033. In one embodiment, the application server 115 may 
need several pieces of application data to performan activity, 
Such as a command, functionality, or application. A learning 
module 215 may be used to fetch the multiple pieces of 
application data in one transaction rather than as needed by 
the application server 115. For example, the learning module 
215 may monitor the requests made by the application server 
115 for pieces of application data, the instructions associated 
with those requests, and the characteristics of those instruc 
tions. The learning module 215 may identify a relationship or 
association between specific pieces of application data and 
the instructions, and when Subsequent instructions of the 
same kind or sharing similar characteristics are received, the 
learning module 215 may cause the data interface module 210 
to request the multiple pieces of application data associated 
with the instructions all at once. For example, before the logic 
to perform the activity is executed, the data interface module 
210 may request and retrieve all of the pieces of application 
data associated with the instructions. 
0034. The monitoring may be performed during a learning 
cycle, during which pieces of application data are retrieved as 
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needed by the cache service module 120. For example, when 
the application server 115 needs a first piece of application 
data to performan activity, the cache service module 120 may 
make a request to the cache server 130 or database 140 for the 
first piece of application data and identify the first piece of 
application data as being associated with the activity. When 
the application server 115 needs a second piece of application 
data, the cache service module 120 may make a request to the 
cache server 130 or database 140 for the second piece of 
application data and identify the second piece of application 
data as being associated with the activity. This learning cycle 
may last for a predetermined duration. After the learning 
cycle is completed, the cache service module 120 may 
respond to Subsequent instructions to perform an activity by 
requesting all pieces of application data that were identified 
by the learning module 215 as being associated with the 
activity, even if not all of the pieces of application data are 
immediately needed by the application server 115. If there is 
a piece of application data requested that is not identified as 
being associated with the activity, the cache service module 
120 may retrieve the piece separately. The cache service 
module 120 may use several threads to retrieve the pieces of 
application data concurrently. 
0035. In another embodiment, the learning module 215 
may compile and maintain a list of pieces of application data 
associated with an activity for each activity implemented by 
the application server 115, and the cache service module 120 
may request all the pieces of application data on the list 
associated with the activity. In another embodiment, the 
cache service module 120 may cache the pieces of application 
data on the list into the cache. A list may also be used to cache 
pieces of application data during the learning cycle as it builds 
the list. For example, the cache service module 120 may 
request pieces of application data already on the list and add 
to the list requested pieces of application data not on the list. 
0036 FIG.3 is a flow diagram illustrating a method 300 to 
request application data according to various embodiments. 
At operation 302, a cache service module Such as cache 
service module 120 shown in FIG. 1 may receive location 
data from a user device 105 or an application server 115. The 
location data may be received along with instructions from 
the user device or an indication of application data to be 
requested. The location data may also be received in a sepa 
rate communication. In one embodiment, the location data 
may include a cache identifier and/or a database identifier. 
The location data may also include a routing identifier that 
may be used to identify a cache or database. 
0037. A data locator module 205 may be used to determine 
a cache based on the location data. For example, at operation 
304, the data locator module 205 may determine that one of 
the many caches corresponds to the cache identifier in the 
location data. If a routing identifier is provided in the cache 
identifier, the data locator module 205 may query a routing 
service located on the application server 115 or another server 
to look up the appropriate cache based on the routing identi 
fier. 
0038. After identifying the cache that corresponds to the 
cache identifier, at operation 306, the data interface module 
210 may request the application data from the cache that 
corresponds to the cache identifier. In one embodiment, a read 
set may be used to request and obtain only a Subset of the 
application data associated with the location data Such as the 
cache identifier or the routing identifier. A read set may be an 
identification of a Subset of all of the application data associ 
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ated with the location data. For example, a read set may 
identify one or more pieces of application data that are to be 
retrieved based on the location data and the instructions 
received. 
0039 Ifat operation 308 it is determined that the cache 
contains the requested application data, the cache or the cache 
server 130 that supports the cache may transmit the applica 
tion data to the data interface module 210 for the application 
server 115 to use. If it is determined that the cache does not 
contain the requested application data, at operation 310 the 
cache server 130 may send the cache service module 120 a 
“miss’ signal or other response indicating that the requested 
data is not on the cache server 130. 
0040. In response to receiving a response indicating that 
the requested data is not on the cache server 130, the data 
locator module 205 may determine, at operation 312, that the 
application data is not in the cache corresponding to the cache 
identifier. The data locator module may determine that one of 
the databases corresponds to the database identifier in the 
location data and, at operation 314, request the application 
data from that database. Or, if a routing identifier is provided 
in the location data, the data locator module 205 may query a 
routing service and look up the appropriate database based on 
the routing identifier. In this way, the cache service module 
120 uses the location data to determine from which cache and 
which database to request application data. 
0041 Location data may be stored in a user device 105 and 
transmitted to the application server 115 along with instruc 
tions to perform an activity. For example, FIG. 4 is a flow 
diagram illustrating a method 400, according to an embodi 
ment, to generate location data and transmit location data to a 
user device 105. At operation 402, the application server 115 
or cache service module 120 receives instructions associated 
with application data. If there is no existing location data 
associated with the instructions received from the user device, 
or if the location data is not valid, the data locator module 205 
may, at operation 404, assign a cache and a database to the 
application data. Which cache or database is assigned to the 
data may depend on a set of predetermined routing rules. 
0042. At operation 406, the data locator module 205 may 
generate location data which is then transmitted to a user or 
user device 105 at operation 408. The location data may 
include a cache identifier, a database identifier, a routing 
identifier, or a combination of the above. A cache identifier 
may be used to identify a cache that stores the application 
data. Similarly, a database may be used to identify a database 
that stores the application data. A routing identifier may be 
used to look up a routing service to determine a cache and 
database that store the application data. The location data may 
be transmitted to the user or user device 105 in an electronic 
communication and stored on the user device. For example, in 
one embodiment, the location data is transmitted to the user 
device 105 in a browser cookie and stored by the browser on 
the user device 105. 

0043. In some embodiments, application data may be 
stored in a cache or database in the form of a dynamically 
modifiable Subschema. For example, application data may be 
created based on metadata obtained from a local metadata 
configuration file or a configuration database server. The 
metadata may contain information about the characteristics 
of application data including, for example, application data 
type. The entry of a metadata record into a metadata configu 
ration file or table may be all that is necessary for a new 
application data type or application data to be created and 
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accessible and modifiable in the system without any code 
change or changes to the storage engine. 
0044 FIG. 5 shows a diagrammatic representation of a 
machine in the example form of a computer system 500 
within which a set of instructions for causing the machine to 
perform any one or more of the methodologies discussed 
herein may be executed. In alternative embodiments, the 
machine operates as a standalone device or may be connected 
(e.g., networked) to other machines. In a networked deploy 
ment, the machine may operate in the capacity of a server or 
a client machine in a server-client network environment, or as 
a peer machine in a peer-to-peer (or distributed) network 
environment. The machine may be a server computer, a client 
computer, a personal computer (PC), a tablet PC, a set-top 
box (STB), a Personal Digital Assistant (PDA), a cellular 
telephone, a web appliance, a network router, Switch or 
bridge, or any machine capable of executing a set of instruc 
tions (sequential or otherwise) that specify actions to be taken 
by that machine. Further, while only a single machine is 
illustrated, the term “machine' shall also be taken to include 
any collection of machines that individually or jointly execute 
a set (or multiple sets) of instructions to perform any one or 
more of the methodologies discussed herein. 
0045. The example computer system 500 includes a pro 
cessor 502 (e.g., a central processing unit (CPU) a graphics 
processing unit (GPU) or both), a main memory 504 and a 
static memory 506, which communicate with each other via a 
bus 508. The computer system 500 may further include a 
video display unit 510 (e.g., a liquid crystal display (LCD) or 
a cathode ray tube (CRT)). The computer system 500 also 
includes an alphanumeric input device 512 (e.g., a keyboard), 
a cursor control device 514 (e.g., a mouse), a disk drive unit 
516, a signal generation device 518 (e.g., a speaker) and a 
network interface device 520. 

0046. The disk drive unit 516 includes a machine-readable 
medium 522 on which is stored one or more sets of instruc 
tions 524 (e.g., software) embodying any one or more of the 
methodologies or functions described herein. The instruc 
tions 524 may also reside, completely or at least partially, 
within the main memory 504 and/or within the processor 502 
during execution thereof by the computer system 500, the 
main memory 504 and the processor 502 also constituting 
machine-readable media. The instructions 524 may further be 
transmitted or received over a network 526 via the network 
interface device 520. 

0047. While the machine-readable medium 522 is shown 
in an example embodiment to be a single medium, the term 
“machine-readable medium’ should be taken to include a 
single medium or multiple media (e.g., a centralized or dis 
tributed database, and/or associated caches and servers) that 
store the one or more sets of instructions 524. The term 
“machine-readable medium’ shall also be taken to include 
any medium that is capable of storing, encoding or carrying a 
set of instructions for execution by the machine and that 
causes the machine to perform any one or more of the meth 
odologies discussed above. The term “machine-readable 
medium’ shall accordingly be taken to include, but not be 
limited to, Solid-state memories, optical and magnetic media, 
and carrier wave signals. 
0048 Although the present invention has been described 
with reference to specific example embodiments, it will be 
evident that various modifications and changes may be made 
to these embodiments without departing from the broader 
spirit and scope of the invention. The various modules dis 
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cussed may be implemented entirely in hardware, software, 
firmware, or a combination of these. Accordingly, the speci 
fication and drawings are to be regarded in an illustrative 
rather than a restrictive sense. 
0049. Some embodiments are configured to cache data in 
one or more cache servers between the one or more applica 
tion servers and one or more databases to reduce the amount 
of requests to the one or more databases and thus reduce the 
number of databases that may be required to handle the 
requests to access and/or modify data. The embodiments may 
be configured to improve, for example, affordable scalability. 
For example, additional applications servers, cache servers, 
and databases may be included in the system based on need. 
0050. The Abstract of the Disclosure is provided to com 
ply with 37 C.F.R.S 1.72(b), requiring an abstract that will 
allow the reader to quickly ascertain the nature of the techni 
cal disclosure. It is submitted with the understanding that it 
will not be used to interpret or limit the scope or meaning of 
the claims. In addition, in the foregoing Detailed Description, 
it can be seen that various features are grouped together in a 
single embodiment for the purpose of streamlining the dis 
closure. This method of disclosure is not to be interpreted as 
reflecting an intention that the claimed embodiments require 
more features than are expressly recited in each claim. Rather, 
as the following claims reflect, inventive subject matter lies in 
less than all features of a single disclosed embodiment. Thus 
the following claims are hereby incorporated into the 
Detailed Description, with each claim standing on its own as 
a separate embodiment. 
What is claimed is: 
1. A method comprising: 
receiving location data from a user device, the location data 

comprising a cache identifier, 
determining, using a processor, that a cache of a plurality of 

caches corresponds to the cache identifier, and 
requesting application data from the cache based on the 

determination. 
2. The method of claim 1, wherein the location data is 

received in a browser cookie. 
3. The method of claim 1, wherein the cache identifier 

comprises a routing identifier, and wherein the determining 
that the cache of the plurality of caches corresponds to the 
cache identifier comprises: 

querying a routing service with the routing identifier, and 
receiving an identification of the cache. 
4. The method of claim 1, wherein the location data com 

prises a database identifier, the method further comprising: 
determining that the application data is not stored in the 

cache corresponding to the cache identifier; and 
requesting the application data from a database of a plural 

ity of databases based on the determination, the database 
corresponding to the database identifier. 

5. The method of claim 1, further comprising: 
modifying the application data; and 
transmitting the modified application data to the cache 

corresponding to the cache identifier. 
6. The method of claim 1, further comprising: 
receiving new location data from a cache server hosting a 

cache, the new location data comprising a new cache 
identifier; 

requesting application data from a second cache of the 
plurality of caches, the second cache corresponding to 
the new cache identifier; and 

transmitting the new location data to a client browser in a 
cookie. 
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7. The method of claim 1, further comprising: 
monitoring requests for application data associated with 

instructions having a set of characteristics; 
compiling a list of application data associated with the 

instructions having the set of characteristics; 
receiving Subsequent instructions sharing the set of char 

acteristics; and 
requesting, based on the receiving of the Subsequent 

instructions, the application data on the list. 
8. The method of claim 1, wherein the application data 

comprises session data. 
9. A system comprising: 
a cache service module to receive location data from a user 

device, the location data comprising a cache identifier, 
a data locator module to determine that a cache of a plu 

rality of caches corresponds to the cache identifier; and 
a data interface module to request application data from the 

cache. 
10. The system of claim 9, wherein the cache service mod 

ule receives the location data in a browser cookie. 
11. The system of claim 9, wherein the cache identifier 

comprises a routing identifier, and wherein the data locator 
module is to: 

query a routing service with the routing identifier, and 
receive an identification of the cache. 
12. The system of claim 9, wherein the location data com 

prises a database identifier and wherein: 
the data locator module is to: 

determine that the application data is not stored in the 
cache corresponding to the cache identifier, and 

determine that a database of a plurality of databases 
corresponds to 

the database identifier; and 
the data interface module is to request the application data 

from the database corresponding to the database identi 
fier. 

13. The system of claim 9, wherein: 
the cache service module is to determine that application 

data has been modified; and 
the data interface module is to transmit the modified appli 

cation data to the cache corresponding to the cache iden 
tifier. 

14. The system of claim 9, wherein: 
the data interface module is to: 

receive new location data from a cache server hosting a 
cache, the new location data comprising a new cache 
identifier, and 
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request application data from a second cache of the 
plurality of caches, the second cache corresponding to 
the new cache identifier; and 

wherein the cache service module is to transmit new loca 
tion data to a client browser in a cookie. 

15. The system of claim 9, further comprising: 
a learning module to: 

monitor requests for application data associated with 
instructions having a set of characteristics, and 

compile a list of application data associated with instruc 
tions having the set of characteristics; 

wherein the cache Service module is to receive Subsequent 
instructions, the Subsequent instructions sharing the set 
of characteristics; and 

the data interface module is to request, based on the receiv 
ing of the Subsequent instructions, the application data 
on the list. 

16. The system of claim 9, wherein the application data 
comprises session data. 

17. A machine-readable medium comprising instructions, 
which, when executed by one or more processors, cause one 
or more machines to perform operations comprising: 

receiving location data from a user device, the location data 
comprising a cache identifier, 

determining that a cache of a plurality of caches corre 
sponds to the cache identifier, and 

requesting application data from the cache based on the 
determination. 

18. A method comprising: 
receiving instructions associated with application data; 
assigning a cache to the application data; 
generating location data comprising a cache identifier, the 

cache identifier corresponding to the cache; and 
transmitting the location data to a user device. 
19. The method of claim 18, further comprising: 
transmitting the location data to a routing server. 
20. A method comprising: 
receiving instructions to perform an activity associated 

with application data; 
receiving a browser cookie from a user device, the browser 

data comprising a routing identifier; 
querying a routing service with the routing identifier, 
receiving an identification of a cache; and 
requesting the application data from the cache based on the 

identification of the cache. 
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