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A METHOD FOR IMPROVING THE RESPONSIVENESS OF A CLIENT 

DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to the field of database design and data storage, representation or 

manipulation. Specifically, it relates to improving the responsiveness of a client 

application (such as a media player application) and to reducing network latency and/ or 

network traffic. 

2. Description of the Related Art 

Computing applications operating within a client-server architecture which require access 

to data from a remote database server are commonplace. 

One historical problem, resolved by the present invention, with the said architecture is 

that such client applications exhibit greater latency (slower response times) due to the 

need to contact the remote database server for information. In addition, another problem 

— also solved by the present invention — with the said architecture is that they have 

historically consumed large quantities of network bandwidth when performing the said 

communications with the remote database server. 

Historically, client applications have attempted to work around those issues by caching 

(keeping a temporary store of) some or all data supplied by the remote server. However, 

that technique itself has a number of serious limitations, the most major of which are 

assorted problems with determining how long data should be cached for. 

A further historic problem which is resolved by the present invention is the provision of 

fresh ("currently active") data to a newly installed client installation. Historically, new 

client installations request their initial data from the remote server by making large 

numbers of data requests to the remote database server, resulting in lengthy response 

times while that data is provided. The present invention solves that problem by providing 

a mechanism to permit the installation application to download pre-packaged data 

immediately on installation. 
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Finally, the "caching" method employed in all prior art results in a further problem, 

which is that changes to the database structure — such as the inclusion of additional tables 

or the restructuring of existing database tables — has necessitated that both the client 

application code and its corresponding local data stores need to be updated, with updates 

to the data stores causing the loss of some or all previously-cached information, requiring 

the said data to be downloaded. 

In summary, the prior art makes use of data caching, which has problems with latency, 

program responsiveness and high network traffic and forces the re-downloading of 

previously-obtained data when a major restructuring of data is required. The methods 

disclosed by the present invention solve all of those historical problems. 
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SUMMARY OF THE INVENTION 

The present invention discloses a method for improving the responsiveness of a client 

application by ensuring that the said application has fast/substantially immediate access 

to current data. 

The said access to current data is ensured by providing the client application with a local 

replication of some or all of the content of the remote database via one or more of the 

following mechanisms: 

• The inclusion within the client application installer of a copy of the required 

portion of the remote database 

• Enabling the client application installer to retrieve a copy of the said required 

portion of the remote database during the installation process 

• Enabling the client application to create and maintain a local database which is 

synchronized with the data held on the remote server 

• Enabling the client application to create and maintain a local database which is 

synchronized with the structure within which that data is held on the remote 

server 

By use of the said mechanisms, the client application's data, both in terms of its content 

and its structure, may be synchronized with the remote database server while minimizing 

the network traffic required to do so. 

An implementation of the present invention resolves the historical problems described 

above and relating to how long data should be cached for by replicating a portion of the 

remote database on the client device while maintaining a record on the remote server of 

which data is stored on that client device and thereby shifting the burden of determining 

when that data needs to be refreshed from the client device to the remote server. 

An implementation of the invention has the facility to incorporate scripts to restructure a 

database schema within the update package; this solves the historical problem associated 

with updating client application code and local data stores by permitting the local 

database structure to be amended without any concomitant loss of data, and therefore 

without requiring that previously-obtained data be re-downloaded by the client 

application. 
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Definitions 

For convenience, and to avoid needless repetition, the terms "music" and "media 

content" in this document are to be taken to encompass all "media content" which is in 

digital form or which it is possible to convert to digital form - including but not limited 

to books, magazines, newspapers and other periodicals, video in the form of digital 

video, motion pictures, television shows (as series, as seasons and as individual episodes), 

computer games and other interactive media, images (photographic or otherwise) and 

music. 

Similarly, the term "track" indicates a specific item of media content, whether that be a 

song, a television show, an eBook or portion thereof, a computer game or any other 

discreet item of media content. 

The terms "playlist" and "album" are used interchangeably to indicate collections of 

"tracks" which have been conjoined together such that they may be treated as a single 

entity for the purposes of analysis or recommendation. 

The terms "digital media catalogue", "digital music catalogue", "media catalogue" and 

"catalogue" are used interchangeably to indicate a collection of tracks and/or albums to 

which a user may be allowed access for listening purposes. 

The abbreviation "DRM" is used to refer to a "Digital Rights Management" system or 

mechanism used to grant access rights to a digital media file. 

The verb "to listen" is to be taken as encompassing any interaction between a human and 

media content, whether that be listening to audio content, watching video or image 

content, reading books or other textual content, playing a computer game, interacting 

with interactive media content or some combination of such activities. 

The terms "user", "consumer", "end user" and "individual" are used interchangeably to 

refer to the person, or group of people, whose media content "listening" preferences are 

analysed and for whom recommendations are made. In all cases, the masculine includes 

the feminine and vice versa. 

The terms "device" and "media player" are used interchangeably to refer to any 

computational device which is capable of playing digital media content, including but not 
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limited to MP3 players, television sets, home computer systems, mobile computing 

devices, games consoles, handheld games consoles, vehicular-based media players or any 

other applicable device or software media player on such a device. 

The "server" is a computing device which operates as a database server. 

The "client" device is a computing device and which may be a mobile computing device. 

The client device may be the same computing device as the server in some 

configurations. 

The "remote database" consists of a collection of data items, however represented, on 

the server. 

The "local database" consists of a collection of data items, however represented, on the 

client device. 

The "network" is a method of communicating between the said server and the said client 

device using, for example, the internet, a local network or a wireless network. 

In the preferred embodiment, the database and data items referred to are structured in a 

relational database which is accessed, directly or indirectly, using Structured Query 

Language (SQL) or some equivalently powerful Application Programming Interface 

(API). In the preferred embodiment, the local database is provided via an embedded C 

database engine. In another embodiment, the client application utilises an external 

database, whether external to the client application software or external to the client 

device entirely. 
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DETAILED DESCRIPTION 

The present invention discloses a method for improving the responsiveness of a client 

application by ensuring that the said application has fast or substantially immediate access 

to current data. 

The present invention is applicable to any client-server architected application where the 

client application makes use of data which is maintained on a remote server and where 

the said data would, in the prior art, be obtained from that server via a network such as 

the internet, a mobile network, a wireless network or by any other network transport 

mechanism. 

The said access to current data is ensured by providing the client application with a local 

replication of some or all of the content of the remote database via one or more of the 

disclosed mechanisms: 

1. The inclusion within the client application installer of a copy of the required 

portion of the remote database 

2. Enabling the client application installer to retrieve a copy of the said required 

portion of the remote database during the installation process 

3. Enabling the client application to create and maintain a local database which is 

synchronized with the data held on the remote server 

4. Maintaining a record on the remote server as to precisely which data is stored on 

each client installation and using that record to determine when to refresh data 

on the client installation 

The present invention requires that the client application makes use of a local database 

and that the structure and/or content of that local database be a reflection of the content 

of a remote database. 

Data Access 

In the preferred embodiment, the client application accesses data via a data access layer 

which operates like so: 

1. If the requested data is available in the local database then that data is provided to 

the client application. 
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2. If data in the local database is nearing a defined expiration point, as defined 

below, or data is requested which is not within the local database then that local 

database may be refreshed, and in the preferred embodiment is automatically 

refreshed, by retrieving the current data from the remote server. 

3. The said data refresh may be in whole or in part, refreshing the entire local 

database or just some defined portion of it such as requested data which is not 

currently stored in the local database, or that portion of the local database which 

is nearing expiry or any other portion of the local database 

In the preferred embodiment, the data access layer is instantiated via a defined API 

which is accessible by the client application whereby the client application may remain 

agnostic as to the location from which the requested data is retrieved. In another 

example embodiment, the said data access layer and its associated data retrieval logic is 

included within the client application code. 

In the preferred embodiment, where locally stored data is available but "stale" then that 

data is provided to the client application in the first instance, but is refreshed as soon as 

possible and the client application is written such that it re-checks its data by polling the 

data access layer periodically. For example, a "top 10" list of most popular media items 

would be displayed using the available data and the data access layer polled for more 

current data periodically, with the client application refreshing the display whenever the 

data provided by the data access layer is updated. 

The client media player employs local caching of data in the database, as is the case with 

the preferred embodiment described herein of the MusicStation desktop client. The local 

database caches all or part of the contents of the remote database, and synchronises with 

that remote database as described below. 

Data Expiration and Updates 

Data stored within the local database is, in the preferred embodiment, marked with 

expiration metadata to any required granularity. 

The said expiration metadata may be assigned at the level of the entire local database 

(setting a point at which the local database is to expire in its entirety); against collections 

of records, such as database tables or sets of data such as those disclosed in 
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PCT/GB2010/050594 against individual records within the database; or against 

individual fields within records. 

In the preferred embodiment, the said expiration point is defined temporally, by duration 

since that data was last refreshed or by defining a specific date/time at which that data 

expires. In another example embodiment, the said expiration point is defined in relation 

to other data records, whereby data in record X expires when the data in record Y 

changes. In still another example embodiment, the entire local database content is 

refreshed at regular pre-defined intervals. 

When a particular data item nears, reaches or passes its expiration point then that data 

may be regarded as being "stale" and may be refreshed by comparing the local data to 

that on the remote server. 

In the preferred embodiment, the remote server maintains a record of which data is 

stored in the local database for each client application installation. The expiration points 

for data in the said server record are checked periodically and, where "stale" data is 

identified on a particular client installation then the server, in the preferred embodiment, 

automatically sends updates to the said client installation. 

Providing the Client Installer with Fresh Data 

The following mechanisms are disclosed to provide the client installer with current 

("fresh") data, thereby reducing latency and network traffic. 

In the first example embodiment, the installer for the client application is created so as to 

contain one or more packages of data which, taken as a whole, incorporate the current 

data which is to be initially stored in the local database. 

In a second example embodiment, the installer for the client application contains one or 

more packages of data which, taken as a whole, incorporates the said current data 

wherein some or all of the said current data is marked as expiring immediately, thereby 

forcing a refresh of the client application's local database on first use. 

In the third, and preferred, embodiment, the client installer is, in contrast with all prior 

art in the field, provided with a database download function which may be utilized to 

obtain the current data from the server and use that data to create and/or populate the 

local database for use by the client application. 
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Data provided to the Client Installer 

The data provided to the client installer using one or more of the methods disclosed 

above consists of: 

• A database which is pre-prepared as being valid for installations performed at the 

time of installation 

• All customer-dependent data 

The said customer-dependent data consists of data which is specific to the particular 

individual who is installing the client application. In the case of a digital media 

application, such information might include customer playback, preference and/or 

recommendations metadata. In the case of an application with social networking or 

community functionality, such information might include the customer's profile, friends 

lists and messages. Any customer-specific data may be included in this category, as 

required by the client application and/or the type of service involved. 

The said pre-prepared database consist of data which is regarded as being useful as the 

time of installation. That data is prepared and periodically refreshed (monthly, weekly, 

daily or at some other period) to contain data which is defined as being useful to users of 

the client application (and/or the service of which it forms a part) at the time that the 

client application is installed. 

The precise content of the said pre-prepared database will vary according to the type of 

client application and/or service. In the preferred embodiment, the said database 

includes the contents of several defined sets of data (data sets and their usage are 

disclosed in PCT/GB2010/050594 such as the current music charts in the locale in 

which the client installation is taking place and the most popular and most recently 

released music tracks in the said locale. 

In the preferred embodiment, the database content, however provided, is supplied to the 

client application and/or its installer in the form of a .sdf file. 

Auto-Sync and Display 

A specified set of data may be set to expire immediately when the Local Database is 

generated. This is to ensure that when a user installs the client application they are seeing 

their current data. 



WO 2010/116187 PCT/GB2010/050602 

10 

Without setting the expiry time, the client will show the data for the customer used in 

generating the pre-loaded database for a day (or some other defined time period) before 

it shows the customer's true data. This situation is most serious when a customer who 

has been using a given client application on the service for a while then installs another 

client application for use with the same service, since they will not see any of their own 

data for a day and it will be very clear that they are not seeing live data. 

To provide this functionality, and so solve the problem alluded to above, the real 

database download function is, in contrast to all prior art, made available to the installer. 

This: 

• Takes a database which is pre-prepared for that week/day 

• Loads all customer dependent data 

• Downloads a database .sdf file to installer. Once this is done this data is 

immediately accessible. 

• Mark a pre-defined collection of data to expire immediately, in order to ensure 

that the said collection of data is refreshed as soon as possible 

Local Database Replication 

The following mechanisms are disclosed for managing the data items on the client and 

server such that the local database contains or comprises a subset of the content of the 

remote database. In the preferred embodiment, the local database is capable of being 

updated using any one of the following methods, or by any combination thereof: 

• Data from the remote database is communicated to the client device, where it is 

stored in toto or in part, for use by the client application. 

• Data updated on the client is automatically synchronised back to the remote 

server. Similarly, any data updated on the server is automatically synchronised 

back to the client, for storage in its local cache sub-set of the remote database. 

• The server retains information concerning what specific data is stored on each 

client application, in order to ensure that that data is kept in sync with the 

server's database 
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• The server automatically, in the preferred embodiment, pushes any server-side 

changes to the client at the earliest opportunity, where the earliest opportunity is 

itself dependent on configuration and device and network capabilities and 

availability. 

The amount and size of data stored on a given client device is dependent on that device 

platform's capabilities and on the user's preferences for that device. 

Remote Update of Database Structure 

When upgrading the capabilities of a client application, the related local database 

structure may also be modified to automatically bring it into line with a structure 

preferred by that software update and to ensure that any locally stored data is stored 

appropriately in the new database structure. 

This is implemented, in the preferred embodiment, by providing a migration script, to 

perform the update, alongside the basic software update, and so removing the need — 

required in prior art — for redownloading data from the server where that data is capable 

of being restructured on the client device during the update process. 

In this manner, the present invention provides the ability to remotely synchronise both 

the structure and the data of that portion of the remote database which is cached locally 

on the client device. 
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CLAIMS 

1. A method for improving the responsiveness of a client application by providing 

that application with a local database which is a replicated subset of a database held on a 

remote server. 

2. The method of Claim 1 where the local database is supplied pre-packaged with 

the client application installer. 

3. The method of Claim 1 or 2 where the client application installer downloads a 

pre-prepared local database from the server. 

4. The method of any preceding Claim where data items in the local database have 

associated expiration points. 

5. The method of 4 where expired data items are refreshed with data from the 

remote server. 

6. The method of any preceding Claim where the remote server maintains a record 

of which data is stored on each client installation along with expiration metadata for that 

said data. 

7. The method of 6 where the remote server pushes refreshed data to the client 

installation when the client installation's data items are near, at or beyond their expiration 

point. 

8. The method of 7 where the said push of refreshed data happens automatically. 
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9. The method of any preceding Claim where the data refresh also updates the 

structure of the local database and relocates existing and new data into the revised 

structure. 

10. The method of any preceding Claim where the client application is installed on a 

computing device including, but not limited to, a desktop computer, a laptop computer, a 

mobile device, a games console or any other computing device. 

11. The method of any preceding Claim where the client installer performs an update 

to one or more of the client application code, local database content or local database 

structure. 

12. The method of any preceding Claim where the client application causes the client 

to function as a media player. 


