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ADVERTISING ON MOBILE DEVICES 

TECHNICAL FIELD 

0001. This description relates to mobile telecommunica 
tions, and more particularly to displaying advertising on 
mobile devices. 

BACKGROUND 

0002 Voice communications is currently the primary 
Service provided by wireleSS network operators. Capabilities 
for providing mobile wireleSS data communication Services, 
however, are beginning to be deployed on a relatively 
widespread basis and are expected by many to represent a 
Significant area of growth in the years ahead. Providing 
applications for use on mobile devices is one significant area 
of wireleSS data Services. Such applications may include 
instant messaging, games, news, and productivity enhance 
ment tools. Different Strategies for providing Such applica 
tions have emerged. Much of the initial development 
focused on Server-side execution of applications in which 
most of the processing power resides in the network opera 
tors, or a third party's, Servers. This Strategy was employed, 
for example, by the wireless application protocol (WAP), 
which uses WAP browsers to receive and display content 
and applications that are generated by remote Servers. User 
responses are then Sent back through the network to the 
remote Servers for processing and any further actions. Thus, 
there can be significant delays as information is sent back 
and forth between the mobile device and the remote server. 

0003. As processors have become smaller and cheaper, 
along with cheaper and more compact memories, it has 
become more feasible to increase the processing power on 
the mobile device, which enables applications to be imple 
mented locally on the mobile device. Sun Microsystem's 
Java technology, which is implemented on mobile phones as 
J2ME, offers one possible way of implementing applications 
on mobile devices. In addition, Qualcomm has developed 
the Binary Runtime Environment for Wireless (BREW) 
platform, which is described in further detail at http:// 
www.qualcomm.com/brew. The Java and BREW technolo 
gies allow applications to be downloaded over the air and 
Stored locally on a mobile device. This enables applications 
to run much faster and avoids many of the delays inherent 
in WAP technology. When downloading large applications 
and extensive amounts of content, however, there can Still be 
delays that result from limited amounts of wireless band 
width. Applications that comply with BREW development 
guidelines, for example, are required to provide Some Sort of 
Status or progress dialogue (e.g., a pop-up window with a 
Status bar showing percent complete, a hourglass icon, and 
the like) for the user if an operation Such as downloading or 
connecting takes more than a few Seconds. 

SUMMARY 

0004 Techniques are described for delivering advertise 
ments to mobile devices and displaying the advertisements 
on the mobile device during waiting times caused by delayS 
in downloading of an application or content or caused by 
delays in obtaining a connection. The present inventor 
recognized that periods of delay while waiting for a down 
load or connection to a mobile device could be leveraged to 
produce advertising income for wireleSS carriers and/or 
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application providers. At the same time, the display of 
advertising may provide the user with a form of entertain 
ment, especially as compared to watching a status or 
progreSS dialogue. 
0005. In one general aspect, advertising on a mobile 
device may be performed by Storing an advertisement on a 
mobile device; initiating a wireleSS communication involv 
ing the mobile device; and presenting the advertisement on 
the mobile device during a portion of or during the entire the 
wireleSS communication. 

0006 Implementations may include one or more of the 
following features. For example, the advertisement may be 
downloaded to the mobile device over a wireless interface. 
The wireleSS communication may include a download of 
data to the mobile device. The download of data may involve 
data used by an application running on the mobile device. 
The application may be a Binary Runtime Environment for 
Wireless application. The download of data may involve an 
application file. The advertisement may be presented on the 
mobile device during a delay period that represents a time 
during which the download of data occurs. In Some cases, a 
determination may be made that the Stored advertisement 
has expired, and a notification of the expiration may be sent 
in response to the expiration determination. The expiration 
determination may be made by identifying expiration data 
asSociated with the advertisement and determining if the 
advertisement has expired based on the expiration data. The 
expiration data may relate to a number of times the adver 
tisement is presented and/or an expiration time. The notifi 
cation may represent a request for a new advertisement or a 
request for new expiration data and may be sent to a remote 
server. The determination that the stored advertisement has 
expired may be based on an expiration time and/or a number 
of times the advertisement is presented. The notification may 
represent a request for a new expiration time. A new 
advertisement may be received in response to the notifica 
tion. 

0007 An expiration time for the new advertisement and/ 
or an assigned number of times to present the new adver 
tisement may also be received. The Stored advertisement 
may include a bitmap, which may include multiple frames, 
and presenting the advertisement on the mobile device may 
involve Sequentially displaying the frames. A number of 
times the Stored advertisement is presented and/or a fre 
quency that the Stored advertisement is presented may be 
monitored. An indication of the wireleSS communication 
may be received by an advertising application from another 
application running on the mobile device, and the other 
application may initiate the wireleSS communication. The 
wireleSS communication may involve data needed by the 
other application to perform an operation requested by a user 
of the mobile device. The other application may run on a 
Binary Runtime Environment for Wireless platform. Statis 
tical data relating to the advertisement may be maintained on 
the mobile device and/or at a remote Server. 

0008. The techniques may be implemented as a method, 
in or by a System or apparatus, or as an article comprising 
a machine-readable medium Storing instructions for causing 
one or more processors to perform the described operations. 
0009. In another general aspect, a communications sys 
tem may include a wireleSS telecommunications network 
operable to Support communications with mobile devices 
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and a central advertising Server in communication with the 
wireleSS telecommunication network. The central advertis 
ing Server may be adapted to Store advertisements for 
presentation on mobile devices during wireleSS data com 
munications that cause a delay on the mobile devices. In 
addition, the central advertising Server may be further 
adapted to receive a request for a new advertisement from an 
advertising application on a mobile device and determine 
whether one or more new advertisements are available. If at 
least one new advertisement is available, the central adver 
tising Server may be adapted to transmit a Selected new 
advertisement to the mobile device. 

0.010 Implementations may include one or more of the 
following features. For example, the central advertising 
Server may be further adapted to track Statistics relating to 
advertisements. The Statistics relating to advertisements may 
include a number of times the advertisements have been 
presented on mobile devices, a number of presentations that 
have been assigned to mobile devices, a number of requested 
presentations for each advertisement, and/or an expiration 
time for each advertisement. The central advertising Server 
may be further adapted to assign a number of presentations 
for the Selected new advertisement and transmit the assigned 
number to the mobile device. The central advertising server 
may be further adapted to assign an expiration time for the 
Selected new advertisement and transmit the assigned expi 
ration time to the mobile device. The central advertising 
Server may be further adapted to Select the Selected new 
advertisement according to a priority weighting procedure, 
which may relate to a remaining number of requested 
presentations for each advertisement and/or a time remain 
ing until an expiration time for each advertisement. The 
central advertising Server may be further adapted to deter 
mine if a new expiration time for a current advertisement is 
available if a new advertisement is not available and trans 
mit a new expiration time for the current advertisement if a 
new expiration time for the current advertisement is avail 
able. 

0.011 The details of one or more implementations are set 
forth in the accompanying drawings and the description 
below. Other features will be apparent from the description 
and drawings, and from the claims. 

DESCRIPTION OF DRAWINGS 

0012 FIG. 1 is a flow diagram of a process for imple 
menting an advertising routine on a mobile device. 
0013 FIG. 2 is a block diagram of a mobile phone that 
may be used in connection with the described techniques. 
0.014 FIG. 3 is a block diagram of a system for support 
ing a BREW solution. 
0.015 FIG. 4 shows an illustrative representation of a 
display Screen on a mobile device for displaying an adver 
tisement. 

0016 FIG. 5 is a flow diagram of a process for managing 
advertisements on a mobile device. 

0017 FIG. 6 is a flow diagram of an alternative process 
for managing advertisements on a mobile device. 
0018 FIG. 7 is a flow diagram of another alternative 
proceSS for managing advertisements on a mobile device. 
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0019 FIGS. 8A and 8B are signaling and flow diagrams 
of the interaction between a developer's application and an 
advertising application installed on a mobile device. 
0020 FIG. 9 is a flow diagram of a process for assigning 
advertisements for display on mobile devices. 
0021. Like reference symbols in the various drawings 
indicate like elements. 

DETAILED DESCRIPTION 

0022 Techniques may be provided for delivering adver 
tisements to a mobile device and displaying or otherwise 
presenting the advertisements to a user of the mobile device. 
Although the techniques are described below primarily in 
the context of the BREW platform, the techniques are also 
applicable in connection with other platforms for Supporting 
client-side application processing, Such as Java and Motoro 
la's iDEN technology, and in connection with implementa 
tions of Server-Side applications, Such as applications that 
use WAP technology. One or more advertisements may be 
Stored on a mobile device at any given time, and a process 
may be provided for determining which advertisement to 
display, when to delete an advertisement, when to download 
a new advertisement, and which advertisement(s) to down 
load. The advertisements may be formatted as bitmaps and 
may include a single Static frame or a Series of frames that 
may be sequentially displayed to create an animated effect. 
The advertisements may additionally or alternatively 
include an audio component. 
0023 FIG. 1 is a flow diagram of a process 100 for 
implementing an advertising routine on a mobile device. 
Initially, an application that Supports a display of advertising 
on a mobile device is stored on the mobile device (step 105). 
The application may be stored on the mobile device at the 
time of manufacture or may be Subsequently loaded onto the 
device, including through the use of an over the air down 
loading procedure. An advertisement is also Stored on the 
mobile device (step 110). The advertisement may be stored 
in an erasable memory Such that the advertisement may be 
overwritten with other data. For example, after a Specified 
time period, the advertisement may be replaced with a new 
advertisement. In Some implementations, more than one 
advertisement may be Stored So that a rotation of Several 
different advertisements can be presented to a user of the 
mobile device. 

0024. A wireless data communication is initiated between 
the mobile device and a remote server (step 115). The data 
communication may represent, for example, a download of 
an application or content from the remote Server to the 
mobile device. During the wireleSS data communication, an 
advertisement is presented on the mobile device by the 
advertising application (step 120). The advertisement may 
be presented for a specified period or may remain on the 
Screen until the data communication is complete. The adver 
tisement may be presented to the user in lieu of or in addition 
to Some type of Status or progreSS dialogue that relates to the 
Status or progreSS of making a connection and performing 
the data communication. Generally, the advertisement is 
stored on the mobile device prior to the initiation of the 
wireleSS data communication, although in Some situations 
and in Some implementations, an advertisement may be 
downloaded onto the mobile device as part of the wireless 
data communication. 
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0025 FIG. 2 is a block diagram of a mobile phone 200 
that may be used in connection with the described tech 
niques. The mobile phone 200 includes a transceiver 205 
connected to an antenna 210 for communicating voice and 
data to and from a remote Server, wireline telephone con 
nection, and/or another mobile device through a wireleSS 
communication System in accordance with conventional 
techniques. For example, the wireleSS communication SyS 
tem may be a CDMA, GSM, or UMTS network, or any other 
type of mobile network. The transceiver 205 is connected to 
a processor 215 that controls the operation of the mobile 
phone 200, including the operation of the transceiver 205. A 
Storage medium 220, which may be removable, read-only, or 
read/write media and may be magnetic-based, optical-based, 
Semiconductor-based media, or a combination of these, may 
store operating system software for the mobile phone 200. A 
memory 225 may store additional, leSS Vital information, 
Such as applications that may be loaded into the mobile 
phone 200, including an application for displaying adver 
tisements on the mobile phone 200. In addition, a cache 
containing one or more advertisements may be stored in the 
memory 225. Both the memory 225 and the storage medium 
220 are connected to the processor 215. The processor 215 
may operate in accordance with Software, applications, or 
other instructions stored in the memory 225 and/or the 
Storage medium 220. 
0.026 Applications stored on the mobile phone 200, such 
as the advertising application, may be written in Java code, 
C/C++ code, in accordance with a Binary Runtime Envi 
ronment for Wireless (BREW) Software Development Kit 
(SDK), or Some other appropriate format. The Storage 
medium 220 in the mobile phone 200 may include a Java 
Virtual machine. Alternatively or in addition, the Storage 
medium 220 may include BREW client software. The 
BREW platform, which was developed by Qualcommand is 
described in greater detail at "www.qualcomm.com/brew, 
enables Java and BREW applications to be easily down 
loaded onto and executed on the mobile phone 200. As 
another alternative, the Storage medium 220 may include 
Software for implementing Motorola's iDEN technology. In 
general, a Java virtual machine maybe run on top of the 
BREW client or iDEN technology to support Java applica 
tions/applets, and other types of extensions may be run on 
top of the BREW client to support other types of applica 
tions. Applications, Such as the advertising application men 
tioned above, may therefore be easily loaded onto the mobile 
phone 200. 
0027 FIG. 3 is a block diagram of a system 300 for 
supporting a BREW solution. A BREW, Java, or other 
BREW-compatible application may be stored on an appli 
cation download server (ADS) 305 and may be downloaded 
from the ADS 305, through a wireless network 310, and to 
a base station 315 in the vicinity of a mobile phone 325 for 
which the application is intended. The base station 315 may 
in turn transmit the application over a wireleSS communi 
cation link 320 to the mobile phone 325. When an applica 
tion is downloaded from the ADS305, the ADS 305 collects 
application download event information and Sends it to a 
transaction manager 330. The transaction manager 330 
combines the download event information with other infor 
mation, Such as application pricing Structure and developer 
data for the downloaded application, to produce usage 
records. The transaction manager 330 Sends the usage 
records to a billing server 335, which may perform billing 
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Services, Such as generating invoices. In addition, the billing 
Server 335 may allow an application developer, a carrier, 
and/or a third party associated with the ADS 305 to run a 
report and find out how many users are Subscribing to a 
particular Service offering or application on an up-to-the 
minute basis. 

0028. The ADS 305 may be associated with a particular 
operator or with a third party. The ADS 305 may store 
applications and data for downloading to mobile devices, 
including an application that, when loaded on a client mobile 
device, allows the display of advertising and advertisements 
that may be displayed or otherwise presented on the mobile 
device using the advertising application. In one possible 
implementation, the advertising application may be a 
BREW extension that can be used by developers of other 
applications. Implementing the advertising application as a 
BREW extension may allow the advertising application to 
work with any BREW application. For example, a service 
provider or mobile communication System operator may 
want to require application developerS to enable use of the 
advertising extension in return for offering the developers 
applications in connection with a particular mobile commu 
nication service. This would allow the service provider or 
mobile communication System operator to derive revenue by 
Selling advertising Space on mobile devices. By displaying 
advertisements on a mobile device, especially during a data 
communication that is initiated by the user (e.g., a download 
of a new application or a download of application-related 
content), Such advertisements are likely to be viewed by the 
USC. 

0029. The ADS 305 may also store advertisements for 
downloading to the mobile phone 325 as well as other 
applications, which may be developed by the operator of the 
ADS 305, by one or more carriers, and/or by third party 
developers. One possible application, for example, would 
allow users to browse and Select other applications to be 
downloaded. It is possible that the ADS 305 may offer only 
pass-through access to certain carrier and/or third party 
applications, Such that the applications are Stored and man 
aged on a Server associated with the carrier or third party. In 
Some implementations, however, most or all of the available 
applications may be stored and managed on the ADS 305. 
The operator of the ADS 305 may have agreements with the 
carriers or other third party developerS to offer the applica 
tions and to provide for payment to the carriers or other third 
party developerS. 
0030. In general, the advertising application, once 
installed on the mobile device, operates to present adver 
tisements stored on the mobile device to a user of the mobile 
device when the mobile device is in the process of connect 
ing to a remote Server and/or downloading another applica 
tion or application-related content to the mobile device, 
particularly when Such a data communication causes a 
noticeable delay (i.e., more than a Second or two). Rather 
than Simply displaying a status dialogue, an application that 
is running on the mobile device may send a function call to 
the advertising application or extension. The advertising 
application may then display an advertisement and possibly 
other information. For example, a display Screen on the 
mobile device may display two bitmap Sections and a text 
Section. One bitmap Section may display the advertisement, 
while the Second bitmap Section and the text Section may be 
Specified by the calling application. 
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0.031 FIG. 4 shows an illustrative representation of a 
display screen 400 on a mobile device for displaying an 
advertisement. The display screen 400 includes a first bit 
map Section 405 for displaying an advertisement bitmap or 
a Sequence of advertisement bitmaps and a Second bitmap 
Section 410 for displaying a bitmap specified by the appli 
cation that is involved in a wireleSS communication. For 
example, the Second bitmap Section 410 may display a 
graphic that relates to information being downloaded. Simi 
larly, a text section 415 may display text that is specified by 
the application involved in a wireleSS communication, Such 
as text describing the content being downloaded, the 
expected amount of time remaining to complete the down 
load, the percent complete, and/or that a download or other 
wireleSS communication is ongoing. The display Screen 400 
may further include a progreSS Section 420 for indicating the 
progreSS 425 of the wireleSS communication, especially in 
cases where this information is not provided in the text 
Section 415. 

0.032 The advertising application may also manage and 
maintain a cache of one or more advertisements. In addition 
to a cache of downloadable advertisements, the advertising 
application may include a default advertisement that is never 
deleted. The advertising application may track the respective 
advertisements lifetimes. For example, it may be desirable 
for advertisements to have a Specified expiration date and 
time and/or a specified number of times to be displayed. The 
advertising application may also keep track of Statistics 
relating to the advertisement, Such as the number of times 
displayed and frequency of display. Once the expiration date 
is reached or the advertisement has been displayed the 
Specified number of times, the advertising application may 
negotiate with a server that Stores a library of advertisements 
to obtain a new advertisement to replace the expired adver 
tisement. In cases where the cache Stores more than one 
advertisement, the advertisement that is displayed may be 
Selected randomly, Selected in accordance with a predeter 
mined order (e.g., the order in which the advertisements 
were loaded onto the mobile device), Selected in accordance 
with Some type of weighting algorithm (e.g., where Some 
advertisements may be selected more frequently than oth 
ers), or Selected based on the calling application or the type 
of information being downloaded (i.e., the advertisement 
may relate to the Subject matter of the wireleSS data com 
munication during which the advertisement is displayed). 
Similarly, the advertisements that are downloaded to the 
mobile device may be Selected in accordance with Similar 
criteria (i.e., random Selection, a predetermined order, a 
weighting algorithm, or based on the Subject matter of the 
underlying data communication). 
0033 FIG. 5 is a flow diagram of a process 500 for 
managing advertisements on a mobile device. The proceSS 
500 may be implemented, for example, as an application or 
extension on the mobile device. A default advertisement is 
stored on the mobile device (step 505). The default adver 
tisement may be included as part of an advertising applica 
tion. In Some implementations, however, a default adver 
tisement may be optional. An application running on the 
mobile device may initiate a request for a data communi 
cation (Step 510), Such as a download of another application 
or application-related content. The request for a data com 
munication might also be initiated by a remote Server and 
received by the mobile device. A decision may be made as 
to whether the data communication is likely to require more 
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than a threshold amount of time (step 515). If the delay is 
likely to be short, it may be desirable not to present an 
advertisement, and the process 500 may wait for the next 
data communication request. If the delay is Sufficiently long, 
however, it may be desirable to present an advertisement on 
the mobile device during the data communication. 

0034). If an advertisement is to be displayed, an adver 
tisement may be selected (step 520). Initially, the only 
available advertisement may be the default advertisement. In 
addition, even after other advertisements have been down 
loaded into an advertisement cache on the mobile device, the 
default advertisement may be the only available advertise 
ment if the other advertisements have all expired or been 
deleted. If one or more advertisements are available in the 
advertisement cache, a particular advertisement may be 
Selected from the available advertisements in accordance 
with any desired Selection criteria. The Selected advertise 
ment is displayed or otherwise presented (step 525). 
0035. During the display of the selected advertisement 
and/or the underlying data communication, a determination 
may be made as to whether the Selected advertisement 
(and/or any other advertisements in the advertisement cache) 
has expired (step 530). Each advertisement may have an 
asSociated expiration date and time that is assigned to and 
downloaded with the advertisement. If the date and time 
have passed, the advertisement may be considered to have 
expired. If the advertisement has expired, a new advertise 
ment may be requested (step 535) by, for example, sending 
a request to a remote Server that Stores a library of adver 
tisements. Even if the current advertisement has not expired, 
there may be instances in which it may be desirable to 
download a new advertisement. Accordingly, a determina 
tion may be made as to whether a new advertisement should 
be downloaded (step 540). If so, a new advertisement may 
be requested (step 535). If not, the process 500 may wait for 
the next data communication request. 
0036). If a new advertisement is requested at step 535, the 
new advertisement may be received (step 545) and stored in 
the advertisement cache (step 550), after which the process 
500 may wait for the next data communication request. The 
new advertisement may be received as part of the underlying 
data communication or may be sent during a separate data 
communication. If the new advertisement is Sent as part of 
the underlying data communication, however, the number of 
connections to the network may be minimized. 

0037. The process 500 is illustrated and described as 
performing a check for expired advertisements, determining 
whether to download a new advertisement, and requesting a 
new advertisement after displaying a Selected advertisement. 
In Some implementations, however, it may be desirable to 
download the new advertisement before Selecting and dis 
playing an advertisement. Accordingly, the new advertise 
ment may be downloaded at the beginning of the underlying 
data communication. The process 500 may also be rear 
ranged and performed in a number of different Sequences. 
Regardless of whether new advertisements are downloaded 
before or after the underlying data communication, it is 
generally desirable to limit the amount of time required to 
download advertisements. It may also be desirable to limit 
the amount of Storage Space used by the advertisement on 
the mobile device. Accordingly, the bitmap and/or any other 
components of the advertisements may be Subject to Size 
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limitations. Advertisements may also be compressed to 
reduce the size of the file that needs to be downloaded. 

0.038 FIG. 6 is a flow diagram of an alternative process 
600 for managing advertisements on a mobile device. The 
proceSS 600 illustrates one example of a Sequence of per 
forming the underlying data communication and the adver 
tisement management and downloading. In addition, while 
the process 500 of FIG. 5 uses expiration data to determine 
when to delete a particular advertisement and download a 
new advertisement, the process 600 of FIG. 6 uses a counter 
of the number of times an advertisement is displayed. When 
a new advertisement is downloaded, an AdCounter value 
representing the number of times the advertisement is to be 
displayed may also be sent with the advertisement. The use 
of expiration data and a counter value are not necessarily 
mutually exclusive. In Some implementations, it may be 
desirable to use both techniques for determining whether a 
new advertisement should be downloaded. For example, a 
new advertisement may be downloaded in connection with 
the earlier of the expiration date or the advertisement having 
been displayed a specified number of times. 
0039. The process 600 includes an identification of a 
need to initiate a data communication (step 605). In response 
to this identification, an advertisement is displayed (Step 
610). Generally, the advertisement continues to be displayed 
until the data communication is complete. Approximately 
concurrently with initiating the display of the advertisement, 
a Socket is created for the data communication (step 615), 
and the data communication is performed using the Socket 
(step 620). The AdCounter associated with the displayed 
advertisement is decremented by one (step 625), indicating 
that the advertisement has been displayed one additional 
time. Next, a determination is made as to whether the value 
of the AdCounter is less than one (step 630). If not, the 
socket is closed (step 635), and the process 600 waits for the 
next data communication at step 605. 
0040. If the AdCounter is less than one, then the adver 
tisement has been displayed the Specified number of times, 
and, thus, a new advertisement is needed. Accordingly, a 
new advertisement is downloaded (step 640), and the 
AdCounter associated with the new advertisement is Set to 
a value indicating the number of times the advertisement is 
to be displayed (step 645). The socket is then closed at step 
635, and the process 600 waits for the next data communi 
cation at Step 605. Again, the Sequence of Steps in the 
process 600 may be rearranged. For example, steps 630, 
640, and 645 may be performed after step 615 but before 
step 620. 
0041 FIG. 7 is a flow diagram of another alternative 
process 700 for managing advertisements on a mobile 
device. In Some cases, a new advertisement may not be 
available when a mobile device requests a new advertise 
ment from a central Server. In Such a case, the mobile device 
may be provided with a new expiration date for an existing 
advertisement. FIG. 7 illustrates a process 700 that allows a 
new expiration date to be provided as an alternative to 
downloading a new advertisement. The techniques (and 
elements thereof) described in connection with and depicted 
in FIG. 7 may also be combined with and/or substituted for 
other described techniques. 
0042. The process 700 includes an identification of a 
need to initiate a data communication (step 705). A socket is 
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created for the data communication (step 710), and a deter 
mination is made as to whether a current advertisement 
stored in an advertisement cache has expired (step 715). If 
not, the current advertisement is displayed (step 720), and 
the data communication is performed (step 725). If the 
current advertisement is expired, a new advertisement is 
requested (step 730). 

0043. A determination is then made regarding whether a 
new advertisement is available (step 735). If so, the new 
advertisement is downloaded (step 740), the new advertise 
ment is displayed (Step 745), and the data communication is 
performed (step 725). If a new advertisement is not avail 
able, it is determined whether a new expiration for the 
current advertisement is available (step 750). If so, the 
current advertisement is displayed (step 720), and the data 
communication is performed (step 725). If a new expiration 
for the current advertisement is not available, a default 
advertisement (or a different advertisement stored in the 
advertisement cache) is displayed (step 755), and the data 
communication is performed (step 725). Once the data 
communication is complete, the Socket is closed (step 760), 
and the process 700 waits for the next data communication 
at step 705. As with the previous processes 400 and 500, the 
sequence of steps in the process 700 of FIG. 7 may be 
rearranged. 

0044) The advertising application may be implemented 
as one or more extensions that are called by other applica 
tions that run on a mobile device. When a developer 
produces a new application, the application may incorporate 
function calls to the one or more extensions. In one possible 
implementation, an advertising extension may provide two 
public functions, a progreSS function and an update function. 
The progreSS function may control the display of an adver 
tisement and maintain an update flag (or an update counter) 
that controls whether a new advertisement download may be 
necessary. The update function may allow the application 
developer to control when advertisement downloads occur 
(e.g., immediately after creating a Socket or immediately 
before closing the Socket). 
004.5 FIGS. 8A and 8B are signaling and flow diagrams 
of the interaction between a developer's application 800 and 
an advertising application 802 installed on a mobile device. 
Initially, no advertisements have been downloaded onto the 
mobile device. Thus, only the default advertisement is stored 
on the mobile device. The advertising extension 802 main 
tains Status information relating to the advertisements Stored 
on the mobile device. This status information includes an 
update flag and an indication of whether an advertisement is 
Stored in an advertisement cache of the mobile device, which 
are set to respective initial values (step 810). The initial 
value of the cache is empty and the initial value of the update 
flag is false, indicating that the default advertisement (or 
current advertisement in the advertisement cache) can be 
displayed at least one more time before a new advertisement 
may need to be downloaded. 
0046) The developer's application 800 identifies a need to 
initiate a data communication (Step 812), and in response, 
initiates a call 814 to the progreSS function of the advertising 
extension 802. In response to the progress call 814, the 
advertising extension 802 displays the default advertisement 
(step 816) and sets the update flag to true (step 818). Each 
time the advertising extension displays an advertisement, it 
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will Set the update flag to true. Concurrent with the display 
of the default advertisement, the developer's application 800 
creates a Socket (step 820) for conducting the data commu 
nication. The developer's application 800 then initiates a call 
822 to the update function of the advertising extension 802. 
In response to the update call 822, the advertising extension 
802 determines that a new advertisement needs to be down 
loaded because the update flag is Set to true and the cache 
does not contain an advertisement. As a result, the adver 
tising extension 802 downloads a new advertisement (Step 
824), Stores the new advertisement in the cache, and sets the 
update flag to false (step 826). 
0047 The advertising extension 802 sends a message 828 
to the developer's application 800 indicating that the update 
procedure is complete. The developer's application 800 then 
performs the data communication (step 830) (i.e., with a 
remote server) and, upon completion of the data communi 
cation, Sends a message 832 releasing the progreSS function, 
which informs the advertising extension 802 when to stop 
displaying the advertisement. The developer's application 
800 closes the socket (step 834). 
0048 Subsequently, as shown in FIG. 8B, the develop 
er's application 800 identifies a need to initiate another data 
communication (step 836), and in response, initiates a call 
838 to the progress function of the advertising extension 
802. In response to the progress call 838, the advertising 
extension 802 displays the new advertisement (step 840) and 
sets the update flag to true (step 842). Concurrent with the 
display of the default advertisement, the developer's appli 
cation 800 creates a socket (step 844) for conducting the data 
communication. The developer's application 800 then ini 
tiates a call 846 to the update function of the advertising 
extension 802. In response to the update call 846, the 
advertising extension 802 checks the new advertisement for 
expiration (step 848). ASSuming the new advertisement has 
not expired, the advertising extension 802 Sets the update 
flag to false (step 850). If the new advertisement has expired, 
the advertising extension 802 will download a new adver 
tisement before setting the update flag to false (step 850). 
0049. The advertising extension 802 sends a message 852 
to the developer's application 800 indicating that the update 
procedure is complete. The developer's application 800 then 
performs the data communication (step 854) and, upon 
completion of the data communication, Sends a message 856 
releasing the progreSS function, which informs the advertis 
ing extension 802 when to Stop displaying the new adver 
tisement. The developer's application 800 closes the Socket 
(step 858). 
0050. If a call is made to the progress function and the 
advertising extension determines that the update flag is Set to 
false, the advertising extension may automatically initiate 
downloading of a new advertisement. Such a situation can 
occur, for example, if a call to the update function was not 
made in connection with the most recent display of an 
advertisement. In Some implementations, the update func 
tion call may be optional. The update function, however, 
allows the application developer to control when, during the 
duration of an open Socket, advertisements are downloaded. 
For example, FIG. 8 illustrates a situation in which the call 
to the update function is made immediately after creating a 
Socket. However, if the application developer prefers to 
perform the data communication before allowing a new 
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advertisement to be downloaded, the call to the update 
function can instead be made after the data communication 
is complete. 

0051) Advertisements may be downloaded using an over 
the air protocol that may be implemented on top of TCP and 
HTTP. The protocol may define the format of the commu 
nication between a web server (server) and mobile devices 
(clients). In general, the purpose of the communication is to 
deliver advertising bitmaps to the clients. After establishing 
a connection, the client requests a new advertisement and the 
Server will provide a response. The client request may use an 
HTTP POST method. The HTTP header of the request may 
contain HTTP header tags along with specially defined 
header tags for communicating data relevant to the described 
advertising techniques. The data Specifying the necessary 
format of the requested advertisement may be set forth in 
request tags, which may be Sent in the body of the request. 
The request tags may HTML format tags. Accordingly, each 
tag may be separated from its value by an equal sign (=) 
and each tag/value pair may be separated by an ampersand 
( & ). The response from the server may use the HTTP 
Status technique along with Specially defined header tags. 
The response tags may be in the HTML header, each may 
appear on its own line and may be separated from its value 
by a colon (:). 
0052 The advertisements that are provided by the server 
may be "animated” bitmaps, which are essentially a Series of 
bitmaps that are Sequentially displayed on the mobile device 
to Simulate animation. Animated bitmaps may be created 
from a wide bitmap that is divided horizontally into a series 
of frames, with each frame having the same width (or a “tall” 
bitmap that is divided vertically into a series of frames). The 
mobile platform may "play' the frames in a loop to create an 
animated effect. 

0053 A typical request may appear as follows: 

POST fadware/adware.asp HTTP/1.0 
Host: www.singletouch.net 
User-Agent: Adware/1.0 
Accept: image?bmp;application?zip 
Accept-Language: en-us 
Accept-Charset: ISO-8859-1 
Content-Type: application/x-www-form-urlencoded 
Content-Length: XXX 
AW-Title=bk.bmp&AW-Device-Bits=8&AW-Device 
Width=120&AW-Device 
Depth=144 

0054 The request tags of the above illustrative request 
include an “AW-Title” tag, which allows the client to tell the 
Server which advertisement is in its cache. If the cache is 
empty, then the “AW-Title” tag may be either blank or 
missing. An "AW-Device-Bits” tag allows the client to 
indicate its color depth, which defines how many bits Specify 
each pixel on its Screen. The Server is free to Send an 
advertisement with the same number or fewer bits per pixel 
as indicated by the “AW-Device-Bits” tag. An “AW-Device 
Width' tag allows the client to indicate the width in pixels 
of the client's screen. An "AW-Device-Depth' tag allows the 
client to indicate the height in pixels of the client's Screen. 
An “AW-Device-ID' tag contains a unique identifier for the 
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client device. For example, the client may send its phone 
number So that requests from the particular client can be 
uniquely identified. 
0.055 A typical response may appear as follows: 

HTTP/1.1 200 OK 
AW-Title: hello.bmp 
AW-Frames: 5 
AW-Expiration: 2003.08011403 
Content-Type: application?zip -or 
Content-Type: image?bitmap 
Content-Length: XXXX 
<binary data for bitmap or zip file here> 

0056. The first line of the response HTTP header may 
include a response status indicator, in which a value of "200" 
indicates that the Server is Sending a new advertisement to 
the client; a value of "204' indicates that the server does not 
have a new advertisement, but may be sending a new 
expiration time; and a value of “205” indicates that a 
required tag was missing from the request. There are times 
when the client will request a new advertisement, but the 
Server will not have one, either because the Server does not 
contain any new advertisements, or because the expiration 
date of the advertisement in the client's cache has been 
extended. In either case, the Server may indicate with Status 
204 that there is no new advertisement in the response. The 
Server may also indicate a new expiration time to prevent the 
client from making unnecessary requests. The new expira 
tion time may either indicate a new expiration time for the 
advertisement in the client's cache, or a time when the Server 
might have a new advertisement. 
0057 The response tags of the above illustrative response 
include an “AW-Title' tag, which allows the server to inform 
the client of the advertisement that is sent. An "AW-Frames' 
tag allows the Server to indicate how many frames are in the 
animated bitmap. Using the information about the number of 
frames, the client may compute the width of each frame by 
dividing the width of the received bitmap by the number of 
frames. An "AW-Expiration” tag indicates that the adver 
tisement is valid only until the time specified in the “AW 
Expiration” tag. 

0.058 Advertisers whose advertisements are distributed 
from an advertisement server that stores a library of adver 
tisements to client mobile devices may want to require a 
minimum number of times they expect their advertise 
ment(s) to be viewed along with specifying a time period in 
which the minimum number of views are to take place. The 
Server that Stores advertisements may therefore monitor how 
many times an advertisement has been viewed. The Server 
may also assign a priority to advertisements for which the 
minimum requirements have not yet been fulfilled. Such a 
priority may help ensure that advertisements that need the 
most views receive a higher proportion of views. When 
deciding how many views to assign to a particular mobile 
device, the Server may consult a recent history of views for 
the mobile device. 

0059. As discussed above, a mobile device may request 
a new advertisement when the mobile device does not have 
an advertisement in the mobile device's advertising cache, 
when the advertisement has expired, or when the advertise 
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ment has been viewed the assigned number of times. To 
Support monitoring functions, when the mobile device 
requests a new advertisement, the mobile device will inform 
the server of how many views were accomplished for the 
current advertisement and in what time period the views 
occurred. The Server may use the received information to 
update database tables that Store Statistics about the mobile 
device and the advertisement. 

0060. The server may store a database table for each 
advertisement. The advertisement database table may 
include a title, filename, number of frames, rate at which 
Switching between the frames should occur, expiration date 
(e.g., an "Expiration” field), number of views requested (i.e., 
by the customer that placed an order for the advertisement 
to be distributed to mobile devices) (e.g., a “Views re 
quested” field), number of views that have been assigned to 
mobile devices but not yet confirmed (e.g., a “Views as 
signed” field), and the number of views that have been 
confirmed (e.g., a “Views confirmed” field). The expiration 
date may represent a target date by which time the requested 
number of views should be completed. 

0061 The server may also store a database table for each 
mobile device. The mobile device database table may 
include a phone number or other unique identifier for the 
mobile device, a number of views for the last advertisement 
assigned to the mobile device as reported by the mobile 
device (e.g., a “Views” field), a time period in which the 
views occurred, the title of the last advertisement assigned 
to the mobile device (e.g., a “Last assignment title” field), 
the number of views assigned for the last advertisement 
assigned to the mobile device (e.g., a “Last assignment 
views” field), and the time period in which the mobile 

device is requested to perform the assigned number of views 
for the last advertisement assigned to the mobile device 
(e.g., a "Last assignment time’ field). In Some implemen 
tations, the mobile device database table may store addi 
tional historical information regarding advertisements that 
were previously assigned to the mobile device to allow the 
server to more efficiently determine which advertisements 
should be assigned to the mobile device. 

0062 Once the server has updated the database tables, a 
new advertisement and an associated number of views may 
be assigned to the mobile device. The new advertisement 
may be selected randomly and/or may weight advertise 
ments with a higher priority (e.g., a higher number of 
requested views and/or a shorter time period until expira 
tion) to increase the chances that the higher priority adver 
tisements will be selected. The new advertisement and the 
assigned number of ViewS may be Selected based on the 
previous view history for the mobile device. 

0063 FIG. 9 is a flow diagram of a process 900 for 
assigning advertisements for display on mobile devices. A 
request for a new advertisement and a report of a number of 
Views that were accomplished for the current advertisement 
are received from a mobile device (step 905). The request for 
a new advertisement may be in response to a determination 
that the mobile device's advertising cache has expired (or is 
empty), or in response to a determination that the mobile 
device has finished a view assignment for an advertisement 
that is currently in the advertising cache. Based on the 
reported information, the Server updates the number of 
ViewS and time period fields in a database record associated 
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with the mobile device (step 910). The time period may be 
computed, for example, by Subtracting the last assignment 
time Stored in the database record from the current time 
(e.g., Last assignment time-Current time). 
0064. The server also updates the confirmed number of 
ViewS field in a database record associated with the current 
advertisement (step 915) by adding the number of views 
reported by the mobile device to the previous value stored in 
the confirmed number of views field in the advertisement 
database record (e.g., Views confirmed=Views confirmed+ 
Views). At the same time, the server may also Subtract the 
number of views assigned for the mobile device's last 
assigned advertisement from the number of views that have 
been assigned to mobile devices for the advertisement (e.g., 
Views assigned=Views assigned-Last assignment views) 
to update the number of views that are currently assigned but 
not yet confirmed for the advertisement. 
0065. The server may then compute a score for each 
available advertisement Stored in an advertisement database 
(step 920). The score for each advertisement may be based 
on the number of views that still need to be assigned and the 
amount of time left before expiration of the advertisement 
(e.g., Views requested-Views confirmed-Views assigned/ 
3)/(expiration-Current time). The Scores are used to Select 
an advertisement to be displayed (step 925). In one possible 
implementation, the Score may be highest for advertisements 
that have the most number of ViewS requested per unit of 
time remaining before expiration. Such a Scoring algorithm 
will tend to ensure that advertisements reach their requested 
number of views with the requested time period. A pseudo 
code example of the Selection criteria is as follows: 

Int sum = 0; 
Int I = 0; 
For (I = 0; I < count; I ++) 
{ 

scoresi = compute score(i): 
sum += scoresi; 

If rand() produces an number between 0 and 232–1 
If mod produces the remainder after dividing by (sum-1) 
If Random is then in the range O...(sum-1) 
Random = rand() mod (sum-1); 
Int total = 0; 
For (I = 0; I < count; I ++) 

if (total = random) 
break; 

total += scoresi; 

If I is the index of the chosen item 

0.066. After selecting a particular advertisement, a num 
ber of views for the particular advertisement is assigned to 
the mobile device (step 930) based on the view history for 
the mobile device and based on how much time is left until 
the advertisement expires. The field that stores the number 
of views assigned for the new advertisement (e.g., the 
“Views assigned” field) is updated (step 935 in accordance 
with the number of views assigned to the mobile device. 
Finally, information associated with the particular advertise 
ment is Stored in the appropriate fields of the mobile device 
database table associated with the Specific mobile device 
(e.g., information is stored in the “Last assignment title” 
field, the “Last assignment views' field, and the “Last as 
signment time” field). 
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0067. A number of embodiments have been described. 
Nevertheless, it will be understood that various modifica 
tions may be made. For example, the Sequence of Steps 
illustrated in and described in connection with FIGS. 1 and 
5-9 may be rearranged. In addition, although applications 
and advertisements are generally described as being down 
loaded from one central remote Server, applications and 
advertisements may be downloaded from across a distrib 
uted network of Servers. Accordingly, other embodiments 
are within the Scope of the following claims. 

What is claimed is: 
1. A method for advertising on a mobile device, the 

method comprising: 
Storing an advertisement on a mobile device; 
initiating a wireleSS communication involving the mobile 

device; and 

presenting the advertisement on the mobile device during 
at least a portion of the wireleSS communication. 

2. The method of claim 1 further comprising downloading 
the advertisement to the mobile device over a wireless 
interface. 

3. The method of claim 1 wherein the wireless commu 
nication comprises a download of data to the mobile device. 

4. The method of claim 3 wherein the download of data 
comprises data used by an application running on the mobile 
device. 

5. The method of claim 4 wherein the application com 
prises a Binary Runtime Environment for Wireless applica 
tion. 

6. The method of claim 3 wherein the download of data 
comprises an application file. 

7. The method of claim 3 wherein presenting the adver 
tisement on the mobile device comprises presenting the 
advertisement during a delay period, with the delay period 
representing a time during which the download of data 
OCCS. 

8. The method of claim 1 further comprising: 
determining that the Stored advertisement has expired; 

and 

Sending a notification of the expiration in response to the 
expiration determination. 

9. The method of claim 8 wherein the notification com 
prises a request for a new advertisement. 

10. The method of claim 8 wherein the determination that 
the Stored advertisement has expired is based on at least one 
of an expiration time and a number of times the advertise 
ment is presented. 

11. The method of claim 8 wherein the notification 
comprises a request for a new expiration time. 

12. The method of claim 8 further comprising receiving a 
new advertisement in response to the notification. 

13. The method of claim 12 further comprising receiving 
at least one of an expiration time for the new advertisement 
and an assigned number of times to present the new adver 
tisement. 

14. The method of claim 1 wherein the stored advertise 
ment comprises a bitmap. 

15. The method of claim 14 wherein the bitmap comprises 
multiple frames, with presenting the advertisement on the 
mobile device comprising Sequentially displaying the 
frames. 
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16. The method of claim 1 further comprising monitoring 
at least one of a number of times the Stored advertisement is 
presented and a frequency that the Stored advertisement is 
presented. 

17. An article comprising a machine-readable medium 
Storing instructions for causing one or more processors to 
perform operations comprising: 

receiving an indication of a wireleSS data communication 
involving a mobile device; 

presenting an advertisement on the mobile device during 
the wireleSS data communication. 

18. The article of claim 17 wherein the machine-readable 
medium further Stores instructions for causing one or more 
processors to perform operations comprising: 

identifying expiration data associated with the advertise 
ment, 

determining if the advertisement has expired based on the 
expiration data; and 

Sending a notification of the expiration. 
19. The article of claim 18 wherein the expiration data 

relates to one of a number of times the advertisement is 
presented and an expiration time. 

20. The article of claim 18 wherein sending the notifica 
tion comprises Sending one of a request for a new adver 
tisement and a request for new expiration data to a remote 
SCWC. 

21. The article of claim 17 wherein the indication of a 
wireless data communication is received from an application 
running on the mobile device. 

22. The article of claim 21 wherein the application 
initiates the wireleSS data communication. 

23. The article of claim 22 wherein the wireless data 
communication involves data needed by the application to 
perform an operation requested by a user of the mobile 
device. 

24. The article of claim 22 wherein the application runs on 
a Binary Runtime Environment for Wireless platform. 

25. The article of claim 17 wherein the machine-readable 
medium further Stores instructions for causing one or more 
processors to perform operations comprising maintaining 
Statistical data relating to the advertisement. 

26. A communications System comprising: 
a wireleSS telecommunications network operable to Sup 

port communications with mobile devices, 
a central advertising Server in communication with the 

wireleSS telecommunication network and adapted to 
Store advertisements for presentation on mobile devices 
during wireleSS data communications that cause a delay 
on the mobile devices, wherein the central advertising 
Server is further adapted to: 
receive a request for a new advertisement from an 

advertising application on a mobile device; 
determine whether at least one new advertisement is 

available; and 
transmit a Selected new advertisement to the mobile 

device if at least one new advertisement is available. 
27. The communications system of claim 26 wherein the 

central advertising Server is further adapted to track Statistics 
relating to advertisements. 

28. The communications system of claim 27 wherein the 
Statistics relating to advertisements include at least one of a 
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number of times the advertisements have been presented on 
mobile devices, a number of presentations that have been 
assigned to mobile devices, a number of requested presen 
tations for each advertisement, and an expiration time for 
each advertisement. 

29. The communications system of claim 26 wherein the 
central advertising Server is further adapted to: 

assign a number of presentations for the Selected new 
advertisement; and 

transmit the assigned number to the mobile device. 
30. The communications system of claim 26 wherein the 

central advertising Server is further adapted to: 
assign an expiration time for the Selected new advertise 

ment; and 
transmit the assigned expiration time to the mobile 

device. 
31. The communications system of claim 26 wherein the 

central advertising Server is further adapted to Select the 
Selected new advertisement according to a priority weight 
ing procedure. 

32. The communications system of claim 31 wherein the 
priority weighting procedure relates to at least one of a 
remaining number of requested presentations for each adver 
tisement and a time remaining until an expiration time for 
each advertisement. 

33. The communications system of claim 26 wherein the 
central advertising Server is further adapted to: 

determine if a new expiration time for a current adver 
tisement is available if at least one new advertisement 
is not available; and 

transmit a new expiration time for the current advertise 
ment if a new expiration time for the current adver 
tisement is available. 

34. A method of advertising on a mobile device, the 
method comprising: 

Storing one or more advertisements on a mobile device; 
initiating a wireleSS communication Session involving the 

mobile device; and 
presenting one or more of the advertisements on the 

mobile device during a period of delay in the wireleSS 
communication Session. 

35. The method of claim 34 further comprising down 
loading an advertisement to the mobile device over a wire 
leSS interface. 

36. The method of claim 34 wherein the period of delay 
comprises a time during which a download of data occurs. 

37. The method of claim 34 further comprising: 
determining that one or more of the Stored advertisements 

have expired; and 
Sending a notification of the expiration in response to the 

expiration determination. 
38. The method of claim 37 wherein the notification 

comprises a request for a new advertisement. 
39. The method of claim 37 wherein the determination 

that the Stored advertisement has expired is based on at least 
one of an expiration time and a number of times the 
advertisement is presented. 


