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(57) ABSTRACT 

A method of operating a portable computing device com 
priseS receiving broadcast information including a data 
repository and formatting information. Creation of a Search 
query is facilitated, and a Search result is retrieved from the 
data repository based upon the Search query. The Search 
result is transformed in accordance with the formatting 
information to produce formatted content. 
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SYSTEMAND METHOD FOR DYNAMICALLY 
GENERATING CONTENT ON A PORTABLE 

COMPUTING DEVICE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. The present application is being filed concurrently 
with “System and Method for Communicating Information 
from a Computerized Distributor to Portable Computing 
Devices,” U.S. patent application Ser. No. (Serial 
number not yet assigned), filed on Apr. 24, 2001, and bearing 
Attorney Docket No. IBOB-001/00US, and “Apparatus and 
Method for Communicating Information to Portable Com 
puting Devices, U.S. patent application Ser. No. 
(Serial number not yet assigned), filed on Apr. 24, 2001, and 
bearing Attorney Docket No. IBOB-001/02US. 

FIELD OF INVENTION 

0002 Embodiments of the invention relate to systems 
and methods configured to distribute information acroSS 
networks to remote computing devices. Specifically, 
embodiments of the invention provide a wireless informa 
tion distributor, a local data cache, a protocol for broadcast 
ing information to portable computing devices, a procedure 
for providing wireless information distributors with new 
information, methods for battery conservation on informa 
tion distributors, and Systems and methods for increasing the 
wireleSS communication range of conventional portable 
computing devices without requiring physical device modi 
fications. 

BACKGROUND OF THE INVENTION 

0003) The Internet and the World Wide Web have made 
great Strides at bringing the World to the average home. 
Incredibly rich and detailed information about almost any 
part of the globe may reside merely a few keystrokes away 
from the typical computer user. But the typical computer 
user loses access to this rich pool of information once 
leaving home. Of course, the computer user could regain 
access to rich Sources of information by reconnecting his 
computer to an electronic network after leaving home, but 
Such connections are typically cumberSome and their avail 
ability is often limited. 
0004 Consider, for example, a computer user at a 
museum who wants information related to an exhibit at the 
museum. Typically, she would have to locate a public 
telephone, physically connect her computer to the telephone, 
establish a network connection via a dialup modem, and then 
begin her information retrieval search. Not only is this 
proceSS cumberSome and inconvenient, but as Soon as the 
computer user disconnects from the network, she will typi 
cally lose access to the information provided by the network. 
Of course, the computer user could save Some of the 
information in memory on her computer, but she will 
nevertheless likely lose all interactive abilities to manipulate 
the information provided by the network once disconnected, 
and she will definitely lose the ability to posit new queries 
after disconnection. 

0005 Consider another computer user visiting a baseball 
park, for example. This computer user could conceivably 
bring with him a computer having an ability to connect to the 
Internet wirelessly through the public telephone network. 
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Once connected, the computer user could then locate infor 
mation about the baseball park and/or the relevant baseball 
teams and could theoretically continue reviewing the infor 
mation provided over the electronic network throughout the 
entire game or even longer. Unfortunately, this computer 
user will typically have to pay more for this Service and its 
related equipment than for a connection over a typical dialup 
network. In addition, the wireleSS connection between the 
computer user and the network may become broken for 
various reasons, Such as interference, and once the connec 
tion is broken, the computer user will lose all access to the 
information provided by the network. Worse still, the com 
puter user may have to contend for an available wireleSS 
connection, especially since this computer user will not be 
competing with just other visitors to the baseball park but 
with everyone who wants to connect to the wireleSS network. 
In fact, Suppose the computer user is attending a popular 
baseball game and many other spectators also have estab 
lished wireleSS connections. The computer user will not only 
have to contend for bandwidth in establishing a connection 
to the wireleSS network, but the computer user may also have 
to contend for access to particular information resources, 
e.g., the home teams website. Such website may have 
limited abilities for correctly processing requests during an 
access request Surge, e.g., thousands of Spectators at a major 
league baseball game all concurrently trying to access a 
wireleSS network and then trying to access their team's 
website. 

0006 The problem has thus far been examined from the 
viewpoint of the individual computer user. The problem 
assumes an added dimension when considered from the 
point of View of Society as a whole. Imagine a large 
telecommunications network whose capacity is Sapped by 
thousands of computer users who are not using their con 
nections to an electronic network to learn about distant, 
remote places but are instead using their electronic network 
connections to access information about people and places 
Standing right in front of them. Even if a telecommunica 
tions network could Support a vast number of Such connec 
tions, the situation would still remain inherently wasteful 
and may be likened to telephoning Someone within Speaking 
range. 

0007 Thus, individual computer users should benefit 
from improvements in their ability to access information at 
remote locations. Likewise, Society as a whole should ben 
efit if Such improvements are undertaken in a manner that 
does not inappropriately consume available resources. 

SUMMARY OF THE INVENTION 

0008 An embodiment of the invention is a computer 
readable medium to direct a portable computing device to 
function in a Specified manner. The computer-readable 
medium comprises a first Set of instructions to receive 
broadcast information including a data repository and for 
matting information, a Second Set of instructions to facilitate 
creation of a Search query, a third set of instructions to 
retrieve a Search result from the data repository based upon 
the Search query, and a fourth Set of instructions to transform 
the Search result in accordance with the formatting infor 
mation to produce formatted content. 

0009. Another embodiment of the invention is a com 
puter-readable medium to direct a portable computing 
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device to function in a specified manner. The computer 
readable medium comprises a remote application Server 
configured to process information received from a wireleSS 
Source, wherein the information includes a logic portion, a 
data repository, and formatting information. The remote 
application Server includes a query generator module con 
figured to produce a Search query in accordance with a user 
input and in accordance with the logic portion, a data 
repository manager module configured to Search the data 
repository in accordance with the Search query to retrieve a 
Search result, and a content generator module configured to 
generate content in accordance with the Search result and in 
accordance with the formatting information. 
0.010 Another embodiment of the invention is a method 
of operating a portable computing device. The method 
compriseS receiving broadcast information including a data 
repository and formatting information, facilitating creation 
of a Search query, retrieving a Search result from the data 
repository based upon the Search query, and transforming the 
Search result in accordance with the formatting information 
to produce formatted content. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.011 Embodiments of the invention will be described 
below relative to the following figures. Note that similar 
elements and Steps in the figures have the same reference 
number. 

0012 FIG. 1 illustrates a distribution network that allows 
information, Such as Software applications, provided by 
information provider systems to be downloaded to portable 
computing devices from wireleSS distributors, according to 
an embodiment of the invention. 

0013 FIG. 2 illustrates an information provider system, 
according to an embodiment of the invention. 
0.014 FIG. 3 is a block diagram of a sample structuring 
System, according to an embodiment of the invention. 
0.015 FIG. 4 illustrates a distributor, according to an 
embodiment of the invention. 

0016 FIG. 4A illustrates a distributor's transceiver sys 
tem that comprises an IR transceiver and an IR receiver, 
according to an embodiment of the invention. 
0017 FIG. 4B illustrates a distributor's transceiver sys 
tem that comprises an IR transceiver, a high power IR 
transmitter, and an IR receiver, according to an embodiment 
of the invention. 

0.018 FIG. 4C illustrates a distributor's transceiver sys 
tem that comprises an IR transceiver unit and a RF trans 
ceiver unit, according to other embodiments of the inven 
tion. 

0019 FIG. 5 illustrates a three-layer software architec 
ture that may be employed by a distributor, according to an 
embodiment of the invention. 

0020 FIG. 6 illustrates an embodiment of a portable 
computing device having a client configured for communi 
cations with a distributor, according to an embodiment of the 
invention. 

0021 FIG. 7A illustrates a remote application server 
(“RAS”), according to an embodiment of the invention. 
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0022 FIG. 7B illustrates the processing that may be 
performed by various modules of a remote application 
server (“RAS”), according to an embodiment of the inven 
tion. 

0023 FIG. 7C illustrates a remote application server 
(“RAS”), according to another embodiment of the invention. 
0024 FIG. 8 illustrates a sample application and data 
that may be received by a portable computing device from 
a distributor, according to an embodiment of the invention. 

0025 FIG. 9 illustrates signals sent from a distributor at 
various times, according to an embodiment of the invention. 

0026 FIG. 10 illustrates a beam interrogation sent by a 
distributor's transceiver System and a received beam 
response Sent by a portable computing device, according to 
an embodiment of the invention. 

0027 FIGS. 11 and 12 illustrate an architecture of a 
communication protocol that directS communication 
between a distributor and a portable computing device, 
according to an embodiment of the invention. 

0028 FIGS. 13 and 14 illustrate an architecture of a 
communication protocol that directS communication 
between a distributor and a portable computing device, 
according to an alternate embodiment of the invention. 

0029 FIG. 15 illustrates a flow diagram of steps that may 
be executed by a distributor in accordance with a data 
transfer transport layer, according to an embodiment of the 
invention. 

0030 FIG. 16 shows the timing specified by a data 
transfer transport layer in a Situation where a distributor's 
transceiver System sends a beacon but does not receive an 
ACK in response thereto, according to an embodiment of the 
invention. 

0031 FIG. 17 illustrates the timing specified by a data 
transfer transport layer in a Situation where a distributor's 
transceiver System sends a beacon and receives an ACK in 
response thereto, according to an embodiment of the inven 
tion. 

0032 FIG. 18 illustrates the timing specified by a data 
transfer transport layer in a Situation where a distributor's 
transceiver System sends an initial broadcast and does not 
receive an ACK in response thereto, according to an embodi 
ment of the invention. 

0033 FIG. 19 illustrates the timing specified by a data 
transfer transport layer in a Situation where a distributor's 
transceiver System sends an initial broadcast and receives an 
ACK in response thereto, according to an embodiment of the 
invention. 

0034 FIG.20 illustrates a flow diagram of steps that may 
be executed by a portable computing device in accordance 
with a data reception transport layer, according to an 
embodiment of the invention. 

0035 FIG. 21 shows the timing specified by a data 
reception transport layer in a situation where a portable 
computing device's transceiver receives a beacon and sends 
an ACK in response thereto, according to an embodiment of 
the invention. 
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0.036 FIG. 22 shows the timing specified by a data 
reception transport layer in a situation where a portable 
computing device's transceiver receives a broadcast and 
Sends an ACK in response thereto, according to an embodi 
ment of the invention. 

0037 FIG.23 illustrates a frame or packet of information 
that may be incorporated in a beacon, in accordance with an 
embodiment of the invention. 

0.038 FIG.24 illustrates a frame or packet of information 
that may be incorporated in an ACK, in accordance with an 
embodiment of the invention. 

0039 FIG.25 illustrates a frame or packet of information 
that may be incorporated in a broadcast, in accordance with 
an embodiment of the invention. 

0040 FIG. 26 shows a broadcast frame in an alternate 
embodiment of the invention. 

0041 FIG.27 illustrates a broadcast frame in accordance 
with a further embodiment of the invention. 

0042 FIG. 28 is a flowchart that illustrates a battery 
conservation procedure, according to an embodiment of the 
invention. 

0043 FIG. 29 illustrates an embodiment of a distributor 
that employs a Scout Electromedia Modo motherboard 
augmented with a daughterboard. 

0044 FIG. 30 illustrates a Scout Electromedia Modo 
motherboard that provides a Flex paging receiver and pro 
cessing devices, according to an embodiment of the inven 
tion. 

004.5 FIG. 31 illustrates a daughterboard that includes a 
circuitry that further Supports a distributor's operations, 
according to an embodiment of the invention. 
0046 FIGS. 32A and 32B illustrate wall-mounted and 
table-mounted embodiments of a distributor, respectively, 
according to embodiments of the invention. 
0047 FIG. 33A illustrates an embodiment of a distribu 
tor that includes an expansion port that provides an elec 
tronic network connection. 

0048 FIG. 33B illustrates an expansion port that allows 
a distributor to operate peripheral equipment, according to 
an embodiment of the invention. 

0049 FIG. 34 illustrates an alternative embodiment of 
the invention in which a distributor includes a bulletin board 
Service for users associated with portable computing devices 
that interact with the distributor. 

0050 FIG. 35 illustrates an administration and diagnos 
tics tool, according to an embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENTS OF THE 

INVENTION 

0051. According to embodiments of the invention, a 
System and method provide a rich environment for produc 
ing information, Such as applications and data, packaging 
the information for redistribution to remote nodes, and 
allowing the remote nodes to distribute the information to 
portable computing devices on demand. Embodiments of the 
invention allow customers to develop applications and 
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accompanying data for distribution on demand from remote 
wireless nodes. Embodiments of the distribution network 
may provide a unique Service to companies Seeking to reach 
their customers and employees through a nationwide forum 
of wireless data nodes. Information (e.g., applications and 
data) distributed through the wireless data nodes may com 
prise text, graphics, interactive applications, corporate data 
bases, audio, and Video. 
0052 Embodiments of the invention further provide a 
System and method for distributing information from remote 
data nodes that allow portable computing devices having a 
Special client application to receive information from and 
Send information to the remote data nodes at distances 
exceeding that conventionally available to the portable com 
puting devices. Embodiments of the invention may employ 
a specialized protocol for information transmission between 
remote data nodes and portable computing devices that 
facilitates extended range communications. Embodiments of 
the distribution system and method may further provide 
extended transmission and reception range without requiring 
additional hardware on the portable computing device and 
without requiring any mechanical adjustments by the user of 
the portable computing device. 
0053 Embodiments of the invention also provide wire 
less data nodes, known as “distributors,” that have been 
designed for Simplicity of use and may be deployed in a fully 
functional State and require no wiring or major adjustments 
prior to deployment and use. In Some embodiments, a 
distributor may only require that an information transmis 
sion window be oriented to face portable computing devices 
that the distributor may contact. The distributor's compo 
nents may be placed in a Small case of only a few Square 
inches, with the distributor operating by battery power, 
unattended for Several years, while Still obtaining new 
information wirelessly and re-distributing the information 
wirelessly on demand. The distributors may typically reside 
in both indoor and outdoor environments. 

0054 Embodiments of the invention further provide a 
Simple, Standard mechanism that allows customers to pre 
pare information (e.g., applications and/or data) for distri 
bution and use on the portable computing devices. Embodi 
ments of the invention further provide a Seamless, 
transparent information distribution network that provides 
remote data nodes at geographically dispersed locations with 
the customer-prepared information. 
0055 Embodiments of the invention additionally provide 
a unique client application that may be downloaded to 
portable computing devices by a variety of mechanisms, 
including from wireleSS data nodes. The client application 
provides a remote application Server for Supervising the 
operations of applications and data provided from the wire 
leSS data nodes. The client application also provides a 
decoder that performs communication tasks on the portable 
computing device that permits an extended communication 
range for many portable computing devices without the 
inclusion of additional hardware or physical device modi 
fications. 

0056 Definitions 
0057 The following definitions may apply to some of the 
elements described with regard to Some embodiments of the 
invention. These terms may likewise be expanded upon 
herein. 
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0.058 Acknowledgement Signal (“ACK')--a signal that 
may be sent by a portable computing device, typically to 
acknowledge receipt of a beacon and/or a broadcast. Accord 
ing to Some embodiments of the invention, an ACK Sent by 
a portable computing device after receipt of a beacon may 
prompt a distributor to Send a broadcast. An ACK may 
incorporate a frame or packet of information, according to 
Some embodiments of the invention. 

0059 Beacon-a signal that may be sent by a distributor, 
typically to identify the presence of a portable computing 
device that is ready to receive information (e.g., applica 
tion(s) and/or data). According to Some embodiments of the 
invention, a beacon may incorporate a frame or packet of 
information. 

0060 Beam Interrogation-a signal that may be sent by 
a distributor, typically to identify the presence of a portable 
computing device that is ready to download a client. Accord 
ing to Some embodiments of the invention, a beam interro 
gation may be generated using a conventional communica 
tion protocol, Such as, for example, an Infrared Data 
ASSociation ("IrDA) communication protocol. 
0061 Broadcast-a signal comprising information (e.g., 
application(s) and/or data) that may be sent by a distributor 
to a portable computing device. According to Some embodi 
ments of the invention, a broadcast may incorporate a frame 
or packet of information. 
0.062 Client-a facility or group of facilities configured 
to download information (e.g., application(s) and/or data) to 
a portable computing device and/or configured to proceSS 
downloaded information. According to Some embodiments 
of the invention, a client may comprise a computer program, 
or a group of computer programs, that resides within a 
portable computing device. According to Some embodi 
ments of the invention, a client may include a decoder that 
is configured to direct communications associated with a 
transfer of information between a portable computing device 
and a distributor. According to Some embodiments of the 
invention, a client may include a remote application Server 
(“RAS) configured to process application(s) and/or data, 
typically applications and/or data downloaded by a portable 
computing device. 

0.063 Data Transfer Communication Protocol-a set of 
rules and operating procedures that Supervise communica 
tions associated with transferring information (e.g., appli 
cation(s) and/or data) between a distributor and one or more 
portable computing devices. According to embodiments of 
the invention, a data transfer communication protocol Super 
viseS Sending/receiving of one or more of the following 
Signals: a beacon, an ACK, and a broadcast. According to 
embodiments of the invention, a data transfer communica 
tion protocol may be incorporated in a data transfer module 
and a data reception module, which are respectively 
included in a distributor and a portable computing device. 
According to Some embodiments of the invention, a data 
transfer communication protocol may assist a distributor in 
conserving its power and/or may extend the range of com 
munication beyond a conventional communication range of 
a portable computing device. 

0.064 Decoder-a facility or group of facilities that is 
configured to process communication associated with trans 
fer of information (e.g., application(s) and/or data) between 

Dec. 5, 2002 

a portable computing device and a distributor. According to 
Some embodiments of the invention, a decoder may reside 
within a portable computing device. The decoder may 
receive and/or process information (e.g., applications and/or 
data) downloaded by a portable computing device. Accord 
ing to Some embodiments of the invention, a decoder may 
assist preexisting hardware and/or Software on a portable 
computing device to communicate with a distributor. 
According to Some embodiments of the invention, a decoder 
may include a computer program, or a group of computer 
programs, that provides a portion of a client communication 
layer. According to Some embodiments of the invention, a 
decoder may include a data reception module that is con 
figured to Support a data transfer communication protocol 
used by a distributor in broadcasting information to a 
portable computing device. According to Some embodi 
ments of the invention, a decoder may include a packet 
re-assembly module that is configured to reassemble packets 
received according to a data transfer communication proto 
col and place them into a meaningful data Stream that can 
then be passed to other portions of a client and beyond. 
0065 Distribution Network-a facility or group of facili 
ties that is configured to deliver information (e.g., client, 
application(s), and/or data) to a portable computing device. 
According to Some embodiments of the invention, a distri 
bution network may comprise an information provider Sys 
tem that is configured to produce and/or to locate informa 
tion Suitable for ultimately downloading to a portable 
computing device. According to Some embodiments of the 
invention, a distribution network may comprise a structuring 
System that is configured to deliver information to one or 
more distributors for eventual downloading to a portable 
computing device. According to Some embodiments of the 
invention, a distribution network may comprise one or more 
distributors that provide information to portable computing 
devices. According to Some embodiments of the invention, 
a distribution network may comprise one or more wired 
and/or wireleSS communication media, Such as, for example, 
an electronic network linking an information provider Sys 
tem and a structuring System and a System communication 
network linking the Structuring System and one or more 
distributors. 

0066 Distributor-an apparatus that comprises process 
ing and communication capabilities configured to provide 
information (e.g., client, application(s), and/or data) to por 
table computing devices. According to an embodiment of 
the invention, a distributor may comprise a local data cache 
having a relatively Small physical size that dispenses infor 
mation wirelessly to portable computing devices. A distribu 
tor may have wirelessly received the information it wire 
lessly distributes, according to an embodiment of the 
invention. Distributed information may have Some relation 
ship to a location where a distributor is placed, according to 
an embodiment of the invention. A distributor may include 
a CPU connected to a memory and a communication device. 
The communication device may be configured for wired 
and/or wireleSS communications according to one or more 
communication protocols. A distributor may also comprise 
other hardware elements, Such as, for example, an input/ 
output device and/or a battery, and Software elements, which 
may be included in the memory. According to Some embodi 
ments of the invention, a distributor may receive informa 
tion from a structuring System via a System communication 
network and may format the information for transmission to 
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a portable computing device. According to an embodiment 
of the invention, a distributor may comprise a wireleSS and 
battery-powered apparatus, and the distributor may receive 
information wirelessly from a structuring System and dis 
pense information wirelessly to a portable computing 
device. According to Some embodiments of the invention, a 
distributor may dispense information having no particular 
asSociation with a given location. A distributor's operations 
need not be limited to mere distribution of information to 
portable computing devices. In Some embodiments of the 
invention, a distributor may receive information from por 
table computing devices and provide the information to 
other computing Systems, including other portable comput 
ing devices. 
0067 Electronic Network-any wired and/or wireless 
communication medium across which information (e.g., 
client, application(s), and/or data) may be sent and/or 
received. Examples of an electronic network include the 
Internet, intranet, public Switched telephone network 
(“PSTN”), wireless voice and data networks, paging net 
Works, and television networks, Such as Satellite, broadcast, 
cable television, and two-way interactive cable. Another 
example of an electronic network includes hybrid Systems, 
Such as those in which information is Sent via one medium, 
Such as cable television, and information is received via 
another medium, Such as the Internet. A further example of 
an electronic network may include aggregated Systems, Such 
as where information is Sent and/or received via multiple 
media, Such the Internet, the telephone, and cable television. 
According to Some embodiments of the invention, an elec 
tronic network may comprise a wired network through 
which information passes from an information provider 
System to a structuring System. 
0068 Information Provider System-a facility or group 
of facilities configured to produce and/or to upload infor 
mation (e.g., client, application(s), and/or data) Suitable for 
ultimately downloading to a portable computing device. 
According to Some embodiments of the invention, an infor 
mation provider System may comprise a conventional Server 
computer with conventional Server computer components, 
including a CPU connected to a memory (primary and/or 
Secondary). The server computer may also include other 
components, Such as, for example, one or more databases 
and Software elements, which may be included in the 
memory. In particular, the Software elements may include 
one or more computer programs configured to facilitate 
creating and/or uploading information (e.g., applications 
and/or data) to be ultimately downloaded to a portable 
computing device. According to Some embodiments of the 
invention, an information provider System may provide 
information to a structuring System over an electronic net 
work. 

0069 Portable Computing Device-a relatively light 
weight apparatus with processing and communication capa 
bilities. More particularly, a portable computing device may 
comprise an apparatus with processing and communication 
capabilities that may be carried by a user. Examples of 
portable computing devices include personal digital assis 
tants ("PDAs”), Palm Pilots, two-way pagers (e.g., Black 
berry wireless devices), cellular phones, and laptop com 
puters. According to Some embodiments of the invention, a 
portable computing device includes a CPU connected to a 
memory and a communication device. The communication 
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device may be configured for wired and/or wireleSS com 
munications according to one or more communication pro 
tocols. A portable computing device may also include other 
hardware elements, Such as, for example, an input/output 
device, and Software elements, which may be included in the 
memory. 

0070 Remote Application Server (“RAS”)—a facility or 
group of facilities that may be configured to process infor 
mation (e.g., application(s) and/or data) downloaded by a 
portable computing device. According to Some embodi 
ments of the invention, a RAS may reside within a portable 
computing device. According to Some embodiments of the 
invention, a RAS may execute one or more applications 
using data downloaded by a portable computing device. 
According to Some embodiments of the invention, a RAS 
may include a computer program, or a group of computer 
programs, that provides an application layer on a client. 

0071 Structuring System-a facility or group of facili 
ties configured to deliver information (e.g., client, applica 
tion(s), and/or data) to one or more distributors for eventual 
downloading to a portable computing device. According to 
Some embodiments of the invention, a structuring System 
may be configured to format information into a format 
Suitable for transmission to a distributor and/or into a format 
Suitable for operation on a portable computing device. 
According to Some embodiments of the invention, a struc 
turing System may include a conventional Server computer 
with conventional Server computer components, including a 
CPU connected to a memory (primary and/or Secondary). 
The Server computer may also comprise other components, 
Such as, for example, a transmitter and Software elements, 
which may be included in the memory. According to Some 
embodiments of the invention, a structuring System may 
provide information, typically in the form of messages, to 
various distributors over a System communication network. 
According to Some embodiments of the invention, a struc 
turing System may receive information from one or more 
information provider Systems over an electronic network. 

0072 System Communication Network-any wired and/ 
or wireleSS communication medium acroSS which informa 
tion (e.g., client, application(s), and/or data) may be sent 
and/or received. Examples of a System communication net 
work include paging networks, Internet, intranet, public 
switched telephone network (“PSTN”), wireless voice and 
data networks, and television networks, Such as Satellite, 
broadcast, cable television, and two-way interactive cable. 
Another example of a System communication network 
includes hybrid Systems, Such as those in which information 
is Sent via one medium, Such as cable television, and 
information is received via another medium, Such as the 
Internet. A further example of a System communication 
network may include aggregated Systems, Such as where 
information is Sent and/or received via multiple media, Such 
the Internet, the telephone, and cable television. According 
to Some embodiments of the invention, a System communi 
cation network may comprise a wireleSS network through 
which information passes from a structuring System to a 
distributor. In an embodiment of the invention, a System 
communication network comprises a paging network, and 
information passes from a structuring System to a distributor 
in the form of paging messages. 
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0073 Distribution Network 120 
0074 FIG. 1 illustrates a distribution network 120 that 
allows information, Such as Software applications and/or 
related data, provided by information provider systems 101 
to be downloaded to portable computing devices 107 from 
wireless distributors 103, according to an embodiment of the 
invention. The information provider systems 101 may 
include facilities for producing and/or uploading informa 
tion Suitable for ultimately downloading to the portable 
computing devices 107. 
0075. The information provider systems 101 may subse 
quently provide the information to a structuring System 102 
over an electronic network 110. The electronic network 110 
may comprise any network Suitable for transmitting infor 
mation, Such as the Internet, a local area network, the World 
Wide Web, etc. The structuring system 102 has been con 
figured to format the information (e.g., applications and 
data) into a format Suitable for operation on the portable 
computing devices 107 and/or into a format suitable for 
transportation to the distributors 103. Accordingly, informa 
tion providing Systems (and personnel) associated with the 
information provider system 101 may require no skill or 
knowledge of the transportation mechanisms used to place 
the information on the portable computing devices 107. 
0.076 The structuring system 102 provides the informa 
tion, typically in the form of messages, to the various 
distributors 103 over a system communication network 111. 
According to an embodiment of the invention, the System 
communication network 111 may comprise a wireless net 
work in which the information passes from a transmitter 115 
on the structuring system 102 to a network receiver 104 on 
the distributor 103. In an embodiment of the invention, the 
System communication network 111 comprises a paging 
network, and the transmitter 115 sends the information to the 
distributors 103 in the form of paging messages. 
0077. The distributors 103 may comprise wireless data 
caches that dispense localized information to portable com 
puting devices 107, according to an embodiment of the 
invention. AS wireleSS and battery-powered computing Sys 
tems, the distributors 103 may be placed in a wide variety of 
environments and have their information routinely updated 
from the System communication network 111, according to 
an embodiment of the invention. Embodiments of the dis 
tributors 103 may be placed in a small case of only a few 
Square inches and operate unattended for Several years. 

0078. The distributors 103 may include a network 
receiver 104 that receives information from the structuring 
system 102. The distributors 103 may then format informa 
tion received from the structuring system 102 for rebroad 
cast to the portable computing devices 107. A transceiver 
system 105 on the distributors 103 may broadcast informa 
tion on demand to portable computing devices 107. 
0079 The transceiver system 105 may periodically trans 
mit a beacon 112. A portable computing device 107 that 
receives the beacon 112 through its transceiver 106 and 
contains a specialized client 121 may return a first acknowl 
edgement signal (“ACK”) 114 to the transceiver system 105. 
Receipt of the first ACK114 may prompt the distributor 103 
to send the transceiver 106 a broadcast 118 that incorporates 
the information transmitted to the distributor 103 from the 
structuring system 102. The transceiver 106 may acknowl 
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edge the broadcast 118 by Sending a Second acknowledge 
ment signal (“ACK) 119. The transceiver system 105 may 
be specifically designed to Send the beacon 112 and the 
broadcast 118 to the portable computing devices 107 at 
distances in excess of the conventional communication 
range for the transceiver 106, according to an embodiment 
of the invention. In addition, the transceiver system 105 may 
receive the first ACK 114 and the second ACK 119 at 
distances in excess of the conventional communication 
range for the transceiver 106, according to an embodiment 
of the invention. 

0080. The portable computing devices 107 typically 
require no additional hardware in order to receive informa 
tion broadcasts 118, including extended range broadcasts 
118, from the distributor 103, according to an embodiment 
of the invention. However, the portable computing devices 
107 must typically include the client 121. The portable 
computing devices 107 may obtain the client 121 in a variety 
of ways, including from the distributor 103. In particular, the 
distributor 103 may direct the transceiver system 105 to 
periodically transmit a beam interrogation 124 to identify 
the presence of a portable computing device 107 that is 
ready to download the client 121. A portable computing 
device 107 that receives the beam interrogation 124 through 
its transceiver 106 may return a beam response 126 to the 
transceiver system 105. Receipt of the beam response 126 
may prompt the distributor 103 to provide a download signal 
122 that downloads the client 121 into the portable com 
puting device 107. Of course, the beam interrogation 124, 
the beam response 126, and the download signal 122 gen 
erally may be within a conventional communication range 
for the transceiver 106, according to an embodiment of the 
invention. 

0081. The information provider system 101, the structur 
ing system 102, the distributors 103, and the portable 
computing devices 107 may comprise various forms of 
computing equipment. In Some instances, the information 
provider system 101 and the structuring system 102 may 
even comprise multiple computing Systems. The computing 
systems used in the distribution network 120 may comprise 
conventional computer designs, according to an embodi 
ment of the invention. 

0082) 
0083 FIG. 2 illustrates an information provider system 
101, according to an embodiment of the invention. The 
information provider system 101 attempts to provide an 
information development platform that allows operators of 
the information provider system 101 to produce and/or 
upload information (e.g., applications and/or data) without 
necessarily having to know much, if anything, about the 
operations of the distribution network 120, according to an 
embodiment of the invention. In addition, embodiments of 
the information provider system 101 attempt to provide a 
development platform that frees information producers from 
having to know much even about developing programs, 
according to an embodiment of the invention. 

Information Provider System 101 

0084. The information provider system 101 may com 
prise a central processing unit (“CPU”) 202 associated with 
a computer that drives the information provider system 101. 
The information provider system 101 may also include a 
hosting database 212 that retains data, Such as data pertain 
ing to an entity (e.g., customer) operating the information 
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provider system 101, which may be helpful in the develop 
ment of information for the distribution network 120. An 
information database 211 may retain information produced 
using the information provider System 101 and/or produced 
elsewhere and uploaded to the information provider System 
101, according to an embodiment of the invention. The 
information provider System 101 may also include a pro 
vider database 213 that retains data pertaining to an entity 
that provides the Structuring System 102, e.g., computer 
readable instructions for providing information to the Struc 
turing system 102. 
0085. The information provider system 101 provides 
various mechanisms (e.g., computer programs) for creating 
and/or uploading information for eventual download into 
individual portable computing devices 107. The mecha 
nisms provided for creating and/or uploading information 
may include a partner (e.g., customer) log in portion of the 
information provider System 101, various templates, wiZ 
ards, and an authoring tool. The mechanisms may also 
provide various means for publishing new information. To 
allow information provider System operators (e.g., custom 
ers) to enter information targeted to specific distributors 103 
and portable computing Systems 107, the information pro 
vider System 101 may include a simplified programming 
interface (e.g., a web-based interface). The information 
provider system 101 may also include a memory 201 that 
includes the elements of a development environment for 
producing information Suitable for operation on the portable 
computing devices 107, according to an embodiment of the 
invention. Components of a development environment may 
include an uploader 204, a templater 205, a wizard 206, a 
GUI composer 207, an HTTP server 214, an application 
server 215, an XML generator 216, a SQL adapter 209, and 
a rules wizard 210. The SQL adapter 209 and the rules 
wizard 210 may interact with the information database 211 
to determine data Sets and rules associated with data Sets that 
may be included in the information downloaded to the 
portable computing devices 107. 
0.086 The uploader 204 may provide a mechanism to 
upload information (e.g., applications and/or data) produced 
elsewhere to the information provider system 101. The 
templater 205 may provide a template(s) for the creation of 
information in a format that Simplifies development of the 
information. According to an embodiment of the invention, 
the templater 205 may provide a template with one or more 
blank spaces that may be filled in with information by an 
operator of the information provider system 101. The wizard 
206 may provide instructions and complete various tasks, 
thereby freeing the operator of the information provider 
system 101 from having to know much if anything about the 
details of the System. According to an embodiment of the 
invention, the wizard 206 queries an operator of the infor 
mation provider system 101 for information and uses the 
information to complete a form that builds information (e.g., 
applications and/or data) that may ultimately be distributed 
to portable computing devices 107. The GUI composer 207 
provides a user interface to the operator of the information 
provider System 101 that assists the operator in developing 
information to be distributed to the portable computing 
devices 107. According to an embodiment of the invention, 
the GUI composer 207 provides a web-based interface that 
allows the operator to create and preview information to be 
distributed to portable computing devices 107. In some 
embodiments, the uploader 204, the templater 205, the 
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wizard 206, and the GUI composer 207 may be provided in 
HTML for operation by other components, e.g., the HTTP 
server 214. 

0087. The HTTP server 214 provides various HTML 
commands that may be used to develop the information 
downloaded to the portable computing devices 107. The 
application server 215 performs the logic that holds the 
information development environment together and deter 
mines which development Subcomponents are needed at any 
given moment in the development process. The XML gen 
erator 216 assists in the development of information by 
Serving as a repository for different XML Schemas that may 
be used for information that is provided to the portable 
computing devices 107, according to Some embodiments of 
the invention. According to Some embodiments of the inven 
tion, the XML generator 216 formats information that has 
been created and/or uploaded into a XML file. According to 
Some embodiments of the invention, the XML file may 
include tags that provide Structure and/or indicate type of 
information included in the XML file or a portion of the 
XML file. According to some embodiments of the invention, 
the XML file, which includes information to be delivered to 
portable computing devices 107, may be transmitted to the 
structuring system 102. In such embodiments, the XML 
generator 216 may essentially "wrap' the information in 
Such a manner that elements on the Structuring System 102 
may readily gain an understanding of the information's 
Structure (e.g., HTML Scripts, data tables, drawings, etc.) 
0088. The Structuring System 102 
0089 FIG. 3 is a block diagram of a sample structuring 
System 102, according to an embodiment of the invention. 
The Structuring System 102 generally manages message 
formatting and the protocols needed to communicate with 
various distributors 103 across the system communication 
network 111. The structuring system 102 may also queue 
and store information to be transmitted to the distributors 
103 in preparation for scheduled transmissions. 
0090 The structuring system 102 receives information 
from one or more information provider systems 101 for 
eventual transmission to distributors 103 and portable com 
puting devices 107. According to some embodiments of the 
invention, the Structuring System 102 may receive informa 
tion having a format resembling an XML file from the 
information provider system 101. The structuring system 
102 may operate on any computing platform and comprises 
a CPU 307 and a memory 301. The memory 301 may 
comprise a number programs and data configured for execu 
tion and/or operations by the CPU 307. These programs 
include a subscriber registry 302, network data 303, message 
data 304, a message packager 305, and a message publisher 
306. 

0091. The subscriber registry 302 retains data associated 
with the customers of the distribution network 120. The 
customers may typically comprise companies, organiza 
tions, and individuals that have information (e.g., applica 
tions and/or data) that they would like to make available to 
portable computing devices 107 via one or more distributors 
103. For example, a customer could be a museum that has 
one or more emplaced distributors 103 on its campus. A 
customer could also be a large Soft drink company that 
would like to make information (e.g., coupons and product 
offers) available at all distributors 103 within a particular 
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geographic region. A customer could also be a busineSS 
asSociated with a particular location having installed dis 
tributors 103, according to an embodiment of the invention. 
Each customer may not necessarily have its own information 
provider System 101, although it is contemplated that many 
customers would each be associated with a particular infor 
mation provider system 101. Of course, some customers 
may have information Suitable for downloading to the 
portable computing devices 107 that has not been developed 
on an information provider system 101. The structuring 
System 102 may receive Such information and prepare it for 
processing in the same manner as information produced on 
the information provider system 101. It is assumed that 
many customers will want to produce information in asso 
ciation with the information provider system 101, although 
this may not necessarily always be the case. 
0092. The network data 303 comprises information 
regarding the System communication network 111. The 
message publisher 306 may access the network data 303 
when Sending information to be broadcast from the trans 
mitter 115 over the system communication network 111. The 
message publisher 306 may retrieve information to be sent 
to the distributors 103 from the message data 304. 
0093. The message packager 305 attends to processing 
(e.g., formatting) information in a manner compatible with 
the protocol used by the System communication network 11, 
e.g., the protocol expected by the network receiver 104. For 
example, an embodiment of the invention may employ a 
paging network as the System communication network 111. 
In Such an embodiment, the message packager 305 may 
prepare messages in a format Suitable for transmission by a 
protocol associated with the paging network. 
0094. The transmitter 115 performs transmission of infor 
mation to the distributors 103 across the system communi 
cation network 111. The transmitter 115 may require differ 
ent hardware/Software combinations depending upon the 
System communication network 111 employed. For 
example, an embodiment of the System communication 
network 111 may comprise a paging network. Accordingly, 
the transmitter 115 may either comprise an actual transmis 
sion device that performs broadcasting to distributors 103 in 
accordance with a particular paging protocol (e.g., the 
one-way Flex protocol), or the transmitter 115 may comprise 
a device that provides the information to be broadcast to a 
third party transmitter that actually performs the transmis 
Sion. In this later example, the transmitter 115 may actually 
comprise equipment (e.g., a modem) that provides the 
information across an electronic network (e.g., the Internet) 
to a third-party transmitter. An ordinary artisan will recog 
nize that the precise equipment used in the transmitter 115 
may depend upon a number of factors, provided the resulting 
combination of equipment properly deliver information 
acroSS the System communication network 111 to the net 
work receivers 104 in one or more distributors 103. 

0.095 The distributor 103 
0096 FIG. 4 illustrates the distributor 103, according to 
an embodiment of the invention. The distributor 103 may 
also be viewed as a “local data cache,” in that the distributor 
103 may dispense information to the portable computing 
devices 107 that relates to a location where the distributor 
103 has been installed. Of course, the distributor 103 may 
also dispense information having no particular association 
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with a given location. However, providing location-related 
information to portable computing devices 107 may enhance 
the portable computing device user's experiences at the local 
Site and/or provide a Source of immediate and valuable 
information. AS previously mentioned, embodiments of the 
distributor 103 may comprise small, wireless, battery-pow 
ered devices. 

0097. In order to take advantage of the information 
received from the distributor 103, the portable computing 
devices 107 typically need to receive and install the spe 
cialized client 121 configured to receive broadcasts 118 from 
the distributor 103 and process them on the portable com 
puting device 107. The distributor 103 may also include 
reprogramming Support So that the distributor 103 itself may 
receive new programs and/or updates for existing programs, 
according to an embodiment of the invention. According to 
Some embodiments of the invention, the distributor 103 may 
receive new programs and/or updates for existing programs 
from the Structuring System 102 via the System communi 
cation network 111. Likewise, the distributor 103 may 
receive a new client 121 or an update for an existing client 
121 via the System communication network 111, according 
to an embodiment of the invention. The new client 121 or 
update for the existing client 121 may be downloaded to the 
portable computing devices 107. 
0098. In an embodiment of the invention, the distributor 
103 may collect information (e.g., applications and/or data) 
from the System communication network 111 (e.g., a wire 
less wide area network) and redistribute the information to 
nearby portable computing devices 107 (e.g., distribution 
within a wireless “pico cell”). The distributor 103 may use 
a one-way paging network for information reception and a 
Short range two-way infrared (“IR”) communication mecha 
nism to distribute the information locally to portable com 
puting devices 107, according to an embodiment of the 
invention. Hence, embodiments of the distributor 103 may 
receive and proceSS paging communications and generate IR 
communications for information broadcasts 118 to the por 
table computing devices 107. According to some embodi 
ments of the invention, the distributor 103 may use a 
one-way communication mechanism (e.g., a one-way IR 
communication mechanism) to distribute information 
locally to portable computing devices 107. In particular, the 
distributor 103 may repeatedly send broadcasts 118 for a 
given time interval(s) of a given day(s), according to an 
embodiment of the invention. According to an embodiment 
of the invention, the distributor 103 need not be prompted by 
a portable computing device 107 in order to repeatedly send 
broadcasts 118. According to some embodiments of the 
invention, the distributor 103 may offer portable computing 
devices 107 more than one piece of information for down 
loading. In such embodiments, the distributor 103 may offer 
(e.g., download) a menu of its available Selections for which 
a user associated with a portable computing device 107 may 
make a selection which is returned to the distributor 103 
using a protocol procedure described herein. 
0099] The distributor 103 may operate without user inter 
vention and may typically require no special configuration 
or maintenance concerns. Embodiments of the distributor 
103 may also operate without any connections Such as to an 
external power Source or wiring. 
0100. The distributor 103 may comprise a network 
receiver 104, a memory 405, a random access memory 
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(“RAM”) 412, a CPU 422, a battery 411, and a transceiver 
system 105, according to an embodiment of the invention. 
According to Some embodiments of the invention, the 
memory 405 may include a nonvolatile memory. According 
to some embodiments of the invention, the memory 405 may 
include a volatile memory and/or a combination of a volatile 
memory and a nonvolatile memory. The memory 405 may 
provide Storage for the various programs accessed and run 
by the CPU 422. These programs may include a communi 
cation server 402, an asset server 408, and an administration 
server 410. The communication server 402 may process 
messages received by the network receiver 104 from the 
System communication network 111 and forward the pro 
cessed messages to the asset server 408. The asset server 408 
may identify information incorporated in the processed 
messages that is to be downloaded to the portable computing 
devices 107. The asset server 408 may retain information to 
be downloaded in a data repository 409. The administration 
server 410 may direct the operations of the distributor 103 
and Supervise maintenance tasks performed on the distribu 
tor 103. 

0101 The distributor 103 may include the transceiver 
System 105 as a means of communicating with portable 
computing devices 107, according to an embodiment of the 
invention. The transceiver system 105 may comprise a 
line-of-Sight communication device, Such as an infrared 
transceiver, according to an embodiment of the invention. 
The transceiver system 105 may, alternatively or in con 
junction, comprise a short-range or medium-range radio 
frequency communication device, Such as a Bluetooth 
enabled device, according to an embodiment of the inven 
tion. An ordinary artisan will recognize that combinations of 
receiver(s) and transmitter(s) may be used in place of, or in 
conjunction with, transceiver(s) in the transceiver System 
105. 

0102) The distributor 103 may provide increased power 
for the transceiver System 105 as a means for increasing the 
range of its transmissions and/or the range from which it can 
receive transmissions from the portable computing devices 
107, according to an embodiment of the invention. In some 
embodiments, the transceiver system 105 may transmit and 
receive signals at distances considerably in exceSS of the 
conventional transmission distances of many portable com 
puting devices 107 (e.g., 10 to 30 feet versus 3 feet for Palm 
Pilots). 
0103) The transceiver system 105 may be configured to 
generate a beacon 112, a broadcast 118, a beam interrogation 
124, and a download Signal 122 and Send these Signals to one 
or more portable computing devices 107, according to an 
embodiment of the invention. The transceiver system 105 
may receive acknowledgement signals (“ACK) 114, 119 
and a beam response 126 from the portable computing 
devices 107, according to an embodiment of the invention. 
The roles of these signals will be discussed further herein. 

0104. While the transceiver system 105 may be made to 
operate as a RF-based System, an overall goal of an embodi 
ment of the distribution network 120 is interoperability with 
pre-existing portable computing devices 107. Since more 
than a billion portable computing devices 107 already 
include an infrared (“IR”) capability, many embodiments of 
the distributor 103 may support IR communications, at least 
until other communications Systems become more popular. 
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Thus, as will be discussed, the transceiver system 105 may 
be enabled for receipt of digital and/or analog transmissions 
and may also be enabled to receive point-to-point and/or 
multicast transmissions, according to various embodiments 
of the invention. 

0105 Network Receiver 104 Operations 
0106) The distributor 103 may include a network receiver 
104. For example, the network receiver 104 may receive 
transmissions from the Structuring System 102 via a System 
communication network 111. Once the distributor 103 has 
received and processed a transmission, the distributor 103 
may then broadcast the transmissions to a plurality of 
portable computing devices 107 (e.g., broadcast in accor 
dance with the protocol described herein). Thus, the network 
receiver 104 receives transmissions into the distributor 103 
for later transmission out of the distributor 103 by the 
transceiver system 105. As will be discussed, embodiments 
of the invention receive transmissions into the distributor 
103 according to a first communication protocol and broad 
cast information to the portable computing devices 107 
according to a Second communication protocol. 
0107 The network receiver 104 may comprise a com 
munication device configured for receiving paging transmis 
Sions according to a one-way protocol, according to an 
embodiment of the invention. A Suitable one-way protocol is 
Motorola's Flex protocol, which may be deployed in an 
embodiment of the invention. The network receiver 104 
may, alternatively or in conjunction, be configured for 
reception of radio frequency broadcasts from another radio 
frequency network, according to an embodiment of the 
invention. 

0108. The communication server 402 may direct opera 
tions of the network receiver 104 and provide an interface 
between the distributor 103 and the system communication 
network 111. Embodiments of the communication server 
402 may Support wireless communications. The communi 
cation Server 402 may manage message formatting and 
communication protocol tasks needed for communicating 
with the system communication network 111. The commu 
nication Server 402 may also provide message queuing and 
local message Storage of information received over the 
System communication network 111. Alternatively or in 
conjunction, the communication Server 402 may deliver 
information to the asset server 408, which may conduct the 
queuing and Storage operations in the data repository 409, 
according to embodiments of the invention. 

0109 The system communication network 111 facilitates 
communications between the Structuring System 102 and the 
distributors 103 in the distribution network 120. Thus, the 
System communication network 111 may be used to transfer 
information from the structuring system 102 to individual 
distributors 103. The systems communication network 111 
may use a wireleSS communication System. According to an 
embodiment of the invention, the System communication 
network 111 may comprise a paging network. For example, 
the System communication network 111 may comprise a 
one-way paging network, Such as the Flex paging network 
offered by Motorola(E). 
0110. The system communication network 111 may not 
necessarily be configured for rapid information transmis 
Sions, according to an embodiment of the invention. For 
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example, embodiments of the Flex paging network, which 
may be used to provide the System communication network 
111, typically transmits information at a relatively slow 1600 
bps. In addition, the System communication network 111 
may be shared with transmissions unrelated to the distribu 
tors 103. For example, the Flex paging network may com 
prise page transmissions to any Sort of paging device in an 
urban environment. 

0111. Accordingly, to account for limits in the amount of 
information that may be transmitted to the distributors 103 
at a given instance, operators of the Structuring System 102 
may send transmissions to the distributors 103 during 
moments of relatively low traffic, Such as at night. In 
addition, the operators associated with the Structuring Sys 
tem 102 may monitor available bandwidth on the system 
communication network 111 and Send transmissions to the 
distributors 103 as periods of higher bandwidth arise. Such 
transmissions may even include Sending partial messages to 
the distributors 103. In Such instances, the distributor 103 
may reassemble a complete transmission from various mes 
Sages that it has received. 
0112 A protocol that may be used for transmissions 
between the structuring systems 102 and various distributors 
103 is described herein, according to an embodiment of the 
invention. 

0113 Transceiver System 105 Operations 
0114. The distribution network 120 may comprise a plu 
rality of distributors 103. Each distributor 103 may include 
a transceiver System 105 as a means of communicating with 
portable computing devices 107, according to an embodi 
ment of the invention. The transceiver system 105 may 
comprise a line-of-Sight communication device, Such as an 
infrared (“IR”) transceiver, according to an embodiment of 
the invention. The transceiver system 105 may, alternatively 
or in conjunction, comprise a short-range or medium-range 
radio frequency communication device, Such as a Bluetooth 
enabled device, according to an alternative embodiment. 
0115. As shown in FIG. 4A, the transceiver system 105 
may comprise an IR transceiver 414 and an IR receiver 415, 
according to an embodiment of the invention. The IR 
transceiver 414 may include an IR transmitter/receiver pair 
(not shown in FIG. 4A). The IR transceiver 414 may 
conduct IrDA communications (e.g., for downloading the 
client 121), according to an embodiment of the invention. In 
addition, the IR transceiver 414 may conduct transmissions 
asSociated with transfer of information to the portable com 
puting devices 107 (e.g., sending beacons 112 and broad 
casts 118). According to an embodiment of the invention, an 
output power of the IR transceiver 414 may be increased to 
increase transmission range of the beaconS 112 and broad 
casts 118. The IR receiver 415 may provide additional 
reception range and Sensitivity for transmissions Sent to the 
distributor 103 from the portable computing devices 107. 
According to an embodiment of the invention, the receiver 
415 may provide additional reception range and Sensitivity 
for receiving ACKS 114, 119 sent to the distributor 103 from 
the portable computing devices 107. 

0116 FIG. 4B illustrates an embodiment of the trans 
ceiver system 105 that further includes a high power IR 
transmitter 425 that may provide additional transmission 
range for transmissions sent from the distributor 103 to 
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various portable computing devices 107. In an embodiment 
of the invention, the high power IR transmitter 425 may, in 
conjunction with the IR transceiver 414, provide the beacons 
112 and broadcasts 118. According to another embodiment 
of the invention, the high power IR transmitter 425 may 
provide the beacons 112 and broadcasts 118, and the IR 
transceiver 414 may conduct IrDA communications (e.g., 
for downloading the client 121). 
0117 The transceiver system 105 may be designed to 
compensate for Sources of interference, Such as Sunlight and 
noise produced by other portable computing devices 107. 
Additionally, operation of the distributor 103 may require 
that the function of the transceiver system 105 (e.g., its IR 
port) be obvious and conspicuous. Accordingly, the trans 
ceiver system 105 may include an IR window 421 that 
facilitates transmissions out of and into the transceiver 
system 105. The IR window 421 may act as a filter that 
reduces distortion and/or noise. The distributor 103 may 
include multiple LEDs (not shown in FIGS. 4A and 4B) as 
a means for widening the beam projected by the transceiver 
system 105, according to an embodiment of the invention. 

0118 According to some embodiments of the invention, 
the receiver 415 may operate in conjunction with a filter 420 
that enhances the receiver's ability to receive signals within 
a particular frequency range or within one or more fre 
quency ranges, according to an embodiment of the inven 
tion. The filter 420 may be of conventional design, provided 
that it keeps the receiver 415 tuned to a particular frequency 
range or particular frequency ranges, according to an 
embodiment of the invention. For example, the filter 420 
may comprise a bandpass filter that has been tuned for 
increased receiver Sensitivity at the particular frequency or 
range of frequencies of the ACKS 114, 119 in order to 
increase the reception range for the ACKS 114, 119 in the 
distributor 103. The receiver 415 may be tuned to a fre 
quency, such as 38 kHz or 37.5 kHz, to provide optimal 
performance, according to an embodiment of the invention. 

0119) The transceiver system 105 may provide three 
general types of Signals, according to an embodiment of the 
invention. These Signals include a beacon 112, a broadcast 
118, and signals associated with downloading the client 121 
(e.g., the beam interrogation 124 and the download signal 
122 for the client 121). The transceiver system 105 may 
provide the beacon 112 in closely spaced intervals (e.g., 
two-second intervals) as a mechanism for discovering por 
table computing devices 107. The transceiver system 105 
may be configured to send the broadcast 118 several times 
to the portable computing devices 107 in order to make sure 
that a client (e.g., the client 121 shown in FIG. 1) properly 
receives the broadcast 118, according to an embodiment of 
the invention. The various signals provided by the trans 
ceiver system 105 may include IR signals centered on a 
wavelength of 880 nm, according to an embodiment of the 
invention. 

0120) The transceiver system 105 may generate IR sig 
nals for the beam interrogation 124, the download Signal 
122, the beacon 112, and/or the broadcast 118 according to 
a first modulation scheme and detect IR signals for the ACKs 
114, 119 from the portable computing devices 107 that are 
generated according to a Second modulation Scheme, 
according to an embodiment of the invention. For instance, 
the first modulation Scheme may be an IrDA-type modula 
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tion Scheme, and the Second modulation Scheme may be 
Similar to the modulation Schemes used by television 
remotes, according to an embodiment of the invention. 
0121 The distributor 103 may support a 115.2 kbps 
information transfer rate to portable computing devices 107, 
according to an embodiment of the invention. To Support a 
timely information transfer, the amount of information trans 
mitted from the distributor 103 to a portable computing 
device 107 may last just a few seconds (e.g., 5 Seconds) per 
transfer, according to an embodiment of the invention. An 
optimal end user experience may occur when the broadcast 
118 is repeated with no more than a few seconds (e.g., 5 
Seconds) of latency from the last transmission or when the 
broadcast 118 occurs within a few seconds (e.g., 5 Seconds) 
of a request to transmit, according to an embodiment of the 
invention. 

0122) The portable computing devices 107 may send the 
ACKS 114, 119 to the transceiver system 105. The portable 
computing devices 107 may transmit the ACKs 114, 119 in 
a modulated manner that resembles the way in which a 
television remote control device communicates with a tele 
Vision, according to an embodiment of the invention. The 
ACKS 114, 119 typically comprise a fairly short, fixed length 
transmission. The ACKS 114, 119 may include information 
regarding the State of the portable computing device 107, its 
Serial number, its model number, and/or various other Status 
and identification information, according to an embodiment 
of the invention. In an alternative embodiment of the inven 
tion, the portable computing devices 107 may send larger 
transmissions to the distributors 103 than provided by the 
ACKS 114, 119, or rather, the length of the ACKs 114, 119 
may be increased to provide additional information. For 
instance, Such additional information may include a request 
for a given information stored in the memory 405 of the 
distributor 103. 

0123. As shown in FIG. 4C, the transceiver system 105 
may comprise an IR transceiver unit 450 and a RF trans 
ceiver unit 452, according to other embodiments of the 
invention. The IR transceiver unit 450 may comprise the IR 
transceiver 414 and the IR receiver 415 as discussed in 
connection with FIG. 4A, according to an embodiment of 
the invention. According to another embodiment of the 
invention, the IR transceiver unit may comprise the IR 
transceiver 414, the high power IR transmitter 425, and the 
IR receiver 415 as discussed in connection with FIG. 4B. 
The RF transceiver unit 452 may comprise a short-range or 
medium-range radio frequency communication device, Such 
as a Bluetooth enabled transceiver or a Bluetooth enabled 
transmitter/receiver pair. A distributor 103 comprising the 
transceiver system 105 shown in FIG. 4C may be config 
ured to communicate with a portable computing device 107 
using an IR wireleSS communication protocol and/or a RF 
wireleSS communication protocol. 
0.124. The portable computing device 107 may include a 
client (e.g., the client 121 shown in FIG. 1) that facilitates 
communications with the distributor 103 using the protocol 
described herein. The distributor 103 (or another distributor 
103 of the distribution network 120) may provide the client 
121 wirelessly to the portable computing devices 107. The 
distributor 103 is typically configured to provide the client 
121 to portable computing devices 107 upon request, 
according to an embodiment of the invention. Portable 
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computing devices 107 that have not yet received the client 
121 must typically be within a conventional communica 
tions distance from the distributor 103 in order to receive the 
client 121. For example, a conventional Palm Pilot must 
typically be within a meter or less of the distributor 103 in 
order to receive the client 121 via the transceiver system 
105. Downloading the client 121 may require the use of a 
conventional IR communication protocol (e.g., IrDA) and 
"beaming applications which many portable computing 
devices 107 already support. Thus, the distributor's com 
munication software may use the conventional IrDA Object 
Exchange (“OBEX”) protocol layer (and associated lower 
level IrDA protocol layers) to distribute the client 121. In 
Some embodiments, the client 121 may be constrained to a 
size that allows the IrDA transfer to occur within a few 
Seconds (e.g., 5 Seconds). Alternatively or in conjunction, 
the client 121 may be provided to the portable computing 
device 107 using an RF communication protocol (e.g., 
Bluetooth). The client 121 may also be provided to the 
portable computing devices 107 in a variety of mechanisms 
other than, or in addition to, downloading from the distribu 
tor 103, according to an embodiment of the invention. 
Procedures for downloading the client 121 to the portable 
computing devices 107 may include factory installation of 
the client 121, downloading over an electronic network 
(such as the World Wide Web), and providing the client 121 
in conjunction with the installation of other software. In 
addition, it should be recognized that a portable computing 
device 107 that includes a first version of the client 121 may 
download a second version (or updated version) of the client 
121 from the distributor 103 via a broadcast 118, according 
to an embodiment of the invention. 

0.125 Error Checking and Error Correction 
0.126 An ordinary artisan will recognize that embodi 
ment of the distributor 103 may comprise receiving com 
munications via eSSentially a one-way information transmis 
Sion (e.g., from the System communicator network 111) and 
then Subsequently redistributing the communications via 
another one-way information transmission (e.g., from the 
transceiver system 105). Accordingly, the distributor 103 
may benefit from error checking and correction techniques 
Since System operators may not easily be able to verify that 
a given distributor 103 has 1) received a transmission sent to 
it and 2) made the transmission available for proper redis 
tribution to a portable computing device 107. 

0127 Distributor 103 Software Architecture 
0128. As shown in FIG. 5, the distributor 103 may 
employ a three-layer Software architecture that insulates 
high-level application functions from the details of low-level 
kernel, communications, and hardware operations, accord 
ing to an embodiment of the invention. The three layers 
comprising this Software architecture are a System layer 503, 
a platform layer 502, and an application layer 501. The 
distributor's system layer 503 software may comprise a 
kernel/operating system 504, hardware drivers 505, and 
transceiver protocol stacks 506 along with other software 
that interacts directly with the distributor's hardware. The 
distributor's platform layer 502 may provide a platform 
independent interface between lower level functions, Such as 
those performed by the system layer 503, and higher level 
functions, Such as those performed by the application layer 
501. Thus, the application layer 501 may use the platform 
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layer 502 to access kernel Services, communication func 
tions, and any other operations whose implementation is 
platform-specific. Software in the application layer 501 may 
use lower-layer Services to deliver the information and 
Software distribution features and Supporting functions that 
comprise the distributor 103. An ordinary artisan will under 
Stand that the Separation of platform-specific and platform 
independent code may allow engineers to port the applica 
tion layer 501 more quickly and reliably to later developed 
or modified distributors 103. Thus, only the platform layer 
502 may typically require changing when porting distributor 
functionality to a new system layer 503. 
0129. The distributor's application layer 501 software 
may partition the distributor's functionality into taskS Such 
as, for example, administration, information distribution, 
monitoring functions, and/or visual feedback, according to 
an embodiment of the invention. As shown in FIG. 5, the 
application layer 501 may comprise the asset server 408, the 
administration server 410, the communication server 402, 
and the data repository 409, according to some embodiments 
of the invention. According to an embodiment of the inven 
tion, servers in the application layer 501 (e.g., the asset 
server 408 and the administration server 410) may be 
configured for operations in a multitasking environment, i.e., 
these Servers may execute their respective tasks concur 
rently. 

0130. The asset server 408 may manage the data reposi 
tory 409 (e.g., a database). The data repository 409 may be 
configured to retain information (e.g., client 121, applica 
tion(s), and/or data) for Subsequent delivery to portable 
computing devices 107. The data repository 409 may also be 
configured to retain other information, Such as, for example, 
Scheduling information for transmissions acroSS the System 
communication network 111, according to an embodiment 
of the invention. The asset server 408 may interact with the 
communication server 402 to receive information sent from 
the System communication network 111, according to an 
embodiment of the invention. The asset server 408 may also 
interact with the communication server 402 to deliver infor 
mation to portable computing devices 107, according to an 
embodiment of the invention. 

0131 According to some embodiments of the invention, 
the communication Server 402 may provide an interface or 
link between the asset server 408 (and/or the administration 
server 410) and communication stacks515. In particular, the 
communication server 402 may direct assembly (or disas 
Sembly), compression (or decompression), error checking, 
and/or formatting of information passed between the asset 
server 408 (and/or the administration server 410) and the 
communication StackS 515. According to Some embodi 
ments of the invention, the communication server 402 may 
maintain and/or construct one or more communication paths 
between the asset server 408 and the communication stacks 
515. A communication path may be a chain of an input/ 
output Stream that processes information from an informa 
tion Source at one end (e.g., the communication stacks 515) 
Such that an information recipient at another end (e.g., the 
asset server 408) may recognize and/or utilize the informa 
tion. According to one embodiment of the invention, a 
communication path may include one or more operations or 
processing Steps. For instance, a communication path asso 
ciated with the network receiver 104 may include operations 
Such as (1) receive information packets from network 
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receiver communication StackS 516; (2) assemble and/or Sort 
the packets; (3) perform error checking analysis (e.g., check 
Sum validation); (4) decompress the information in the 
packets, and (5) deliver the information to the asset server 
408. AS another example, a communication path associated 
with the transceiver system 105 may include one or more 
operations that receive information from the asset server 408 
and convert the information into a format that may be used 
by the transceiver protocol stacks 506 for broadcasting to 
portable computing devices 107 via the transceiver system 
105. 

0.132. According to some embodiments of the invention, 
the communication Server 402 may dynamically construct a 
communication path in accordance with one or more com 
mands. For instance, the asset server 408 may issue a first 
command, or a first Set of commands, at a given time to 
direct the communication Server 402 to dynamically con 
Struct a communication path for communications received 
from the System communication network 111, and the asset 
Server 408 may issue a Second command, or a Second Set of 
commands, to direct the communication Server 402 to 
dynamically construct a communication path for communi 
cations associated with the transceiver system 105. Accord 
ing to an embodiment of the invention, one or more of these 
commands may be retained in the data repository 409. The 
retained commands in the data repository 409 may be 
received at various times, e.g., distributor initialization, from 
a System communication network transmission, etc. Accord 
ing to an embodiment of the invention, one or more com 
mands may be transmitted from the Structuring System 102 
over the system communication network 111. Alternatively 
or in conjunction, one or more commands may be transmit 
ted by a portable computing device 107 and received by the 
transceiver system 105. 
0133. The communication server 402 may include rules 
for directing the assembly of broadcasts 118 to specific 
clients 121 that accommodate different client capabilities 
and limitations that may differ acroSS portable computing 
device platforms and versions. Likewise, the communica 
tion server 402 may prepare broadcasts 118 to withstand the 
possible loSS of data during transmission, e.g., error correc 
tion and redundancy. For example, the communication Serv 
er's payload assembly rules may encode dependencies 
among payload elements that may permit the transceiver 
protocol stacks 506 to deliver partial information to a 
portable computing device 107 while maintaining consistent 
referential integrity, e.g., the client 121 on the portable 
computing device 107 can receive information in pieces and 
can determine when it has received a complete transmission. 
0134) An administration server 410 on the distributor 103 
provides an interface for managing the distributor 103's 
configuration and data. The administration Server 410 may 
receive data and instructions pertaining to maintenance and 
operations of the distributor 103 and perform the requested 
updates. The data and instructions may be received from the 
Structuring System 102 (e.g., via the System communication 
network 111) and/or from other Systems, Such as a portable 
computing device 107 configured for administrative opera 
tions. For example, the administration server 410 may set 
Schedules for when the distributor 103 receives and broad 
casts information, collect and provide diagnostic informa 
tion, and perform any other functions that modify or expose 
the state of the distributor 103. In accordance with some 
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embodiments of the invention, the administration server 410 
may manage or retain one or more identification codes that 
indicate which transmissions Sent over the System commu 
nication network 111 should be received by the distributor 
103. The administration server 410 may include a status 
monitor that checkS various distributor operations and 
reports on their condition for Subsequent analysis by internal 
device monitoring and Support Services, as well as for 
Subsequent downloading to administrative devices. Accord 
ing to an embodiment of the invention, the administration 
Server 410 may monitor State and Statistical information, 
Such as, for example, number of client downloads, number 
of application(s) and/or data downloads, and total bytes 
stored in the data repository 409. 
0135 The platform layer 502 may free the application 
layer 501 from having to perform platform-specific opera 
tions and provide an interface with the system layer 503. In 
Some embodiments, the platform layer 502 may provide a 
platform-independent interface 509 to system layer 503 
services. The platform layer 502 may manage platform 
Specific operations using a manager 508 that frees the 
application layer 501 from having to know the details of 
these activities. 

0.136 The platform layer 502 may define the cross 
platform interface 509 to services provided by the kernel 
504, Such as multitasking, Synchronization, mutual eXclu 
Sion, messaging, timing, and Storage. The platform layer 502 
may also homogenize the communication features of the 
system layer 503 with an abstract endpoint interface 510. 
The application layer 501 may instantiate active or passive 
endpoints that provide connectionless, Streaming, or trans 
actional communication over one or more of the platform 
layer's physical interfaces. 

0.137 The platform layer 502 may encapsulate or abstract 
hardware-specific features and operations. The platform 
layer 502 may provide the application layer 501 access to 
non-volatile parameters, Such as distributor device ID, plat 
form version, and persistent application parameter Storage. 
The platform layer 502 may further provide a view of the 
platform feature set 511, an interface to the status indicator 
512, and access to hardware operations 513, like reset. To 
the extent possible, the platform layer 502 may handle 
power management operations, freeing the details of these 
operations from the application layer 501. The platform 
layer 502 may offer platform-specific diagnostic functions, 
like machine exception handling, Stack tracing, and memory 
auditing. The platform layer 502 may also provide the 
application layer 501 with access to a suite of test functions 
514 defined by the system layer 503. 

0.138. The system layer 503 may contain functions that 
directly interface to and control the distributors hardware. 
The System layer 503 may include application programming 
interfaces (“APIs) 518 that may be defined for presentation 
to the platform layer 502 for facilitating control and com 
munications functions. The APIs 518 may be included for 
any existing functionality and devices used in the distributor 
103. For example, pre-defined APIs for borrowed software 
(e.g., FLEX and IrDA communications Stacks that may be 
included in the communication stacks 515) may be inte 
grated into the APIs 518 provided by the distributor 103, 
according to an embodiment of the invention. Additionally, 
the platform layer 502 may also benefit from pre-existing 
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software from other components (e.g., if the distributor 103 
uses a Scout Electromedia Modo motherboard, then some of 
the accompanying Scout Software may possibly also be 
used). Pre-existing APIs may be presented "as-is' to the 
platform layer 502 and simply added to other interfaces 
required for controlling the distributors hardware and com 
munications mechanisms, according to an embodiment of 
the invention. Of course, an ordinary artisan will recognize 
that a certain amount of testing and modifications may be 
needed with any integration activity. 
0139. In addition, the system layer 503 may include the 
communications Stacks 515 associated with physical 
devices, such as the network receiver 104 and the transceiver 
system 105. For example, the system layer 503 may provide 
the network receiver communication stacks 516 for the 
network receiver 104 and the transceiver protocol stacks 506 
for the transceiver system 105. The system layer 503 may 
also provide a test function 517 that supports both engineer 
ing and manufacturing test functions and diagnostics. 
0140. The network receiver communication stacks 516 
may be configured to direct the network receiver 104 to send 
and/or receive information over the System communication 
network 111. The network receiver communication Stacks 
516 may include functionality borrowed from pre-existing 
Systems (e.g., the Flex communication Stack). An ordinary 
artisan will recognize that pre-existing communication 
Stacks may Sometimes not provide all the functionality 
needed for a given embodiment and pre-existing communi 
cations Stacks may occasionally cease to be Supported by 
their original manufacturer. Accordingly, an ordinary artisan 
will recognize that Some additional modifications may need 
to be made from time to time to any re-used device or 
Software (e.g., a communications Stack). 
0.141. The transceiver protocol stacks 506 may comprise 
one or more communication Stacks that direct operation of 
the transceiver system 105 in communicating with portable 
computing devices 107. According to Some embodiments of 
the invention, the transceiver protocol stacks 506 include a 
first communication Stack associated with a conventional 
communication protocol (e.g., IrDA and/or Bluetooth) and a 
Second communication Stack associated with a data transfer 
communication protocol. According to Some embodiments 
of the invention, a conventional communication protocol 
may direct downloading the client 121 to portable comput 
ing devices 107 and/or other conventional communications 
between the distributor 103 and portable computing devices 
107. According to some embodiments of the invention, a 
data transfer communication protocol may direct transfer of 
application(s) and/or data to portable computing devices 107 
that have downloaded the client 121. Additional details 
regarding Specific embodiments of the transceiver protocol 
stacks 506 are described herein. 

0142. The system layer 503 may also include components 
such as a real-time operating system (“RTOS") 519, a 
bootloader 520, and hardware drivers 505. The distributor 
103 may use any conventional RTOS. A pre-emptive, multi 
tasking operating System may provide better performance 
than other RTOS. For example, an embodiment of the 
distributor 103 may use the MicroC/Operating System II 
(“uC/OS II RTOS”), while other embodiments may use 
operating Systems. Such as, for example, WinCE or Unix. 
0143) The bootloader 520 may be the first task run at 
power up. The bootloader 520 may Support any necessary 
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hardware initializations and may pass control over to either 
the distributor's Standard application (e.g., the asset server 
408) or a test and diagnostics function (e.g., the adminis 
tration server 410). The bootloader's passage of control may 
be based on the receipt of a specific command on the Serial 
port in a defined timeframe after power up, according to an 
embodiment of the invention. The distributor 103 may also 
be placed in the test and diagnostics mode Via a command 
once the distributor's Standard application is running. The 
bootloader 520 may comprise pre-existing electronics used 
in constructing the distributor 103, according to an embodi 
ment of the invention. For example, the bootloader already 
programmed into the Scout Modo electronics may be used 
to simplify the loading of new Software into existing hard 
ware, according to an embodiment of the invention. 
0144. The system layer 503 may also provide the hard 
ware drivers 505 that control and communicate with the 
distributor's hardware. Depending on the function, a System 
API may provide a direct interface to the drivers (e.g., for 
well defined or simple tasks) or an abstraction layer (e.g., for 
more complex tasks Such as timing dependent operations). 
0145 The system layer 503 may integrate the commu 
nications Stacks used by devices associated with the dis 
tributor 103. For example, in one embodiment of the inven 
tion, the System layer 503 may integrate communication 
Stacks for the Flex paging network used by the network 
receiver 104 and the IR communication stack used by the 
transceiver system 105. In a further embodiment, in which 
the Flex paging network is used for the network receiver 
104, the Motorola(E) Dragonball FLEX R4.3 communication 
stack may be integrated "as-is' into the system layer 503. 
Similarly, a further embodiment may use either the ESI or 
EmbedNET communication stacks as an IrDA communica 
tion stack for the transceiver system 105. An ordinary artisan 
will recognize that other communication Stacks may be used 
or developed rather than, or in addition to, the communica 
tion stacks identified above. In addition, embodiments of the 
invention using the data transfer communication protocol 
disclosed herein may also use an IR communication Stack 
that Supports the beacon, ACK, and broadcast protocol for 
extended IR range. 
0146 Distributor Memory Elements 
0147 The distributor 103 may have an internal RAM 
412. While the RAM 412 may conceivably be almost any 
size, a minimum of 256 kbytes may provide adequate 
performance for some embodiments of the invention. For 
example, local information broadcasts 118 to the portable 
computing devices 107 may be constrained in size by a 
maximum time available for transmission. Thus, a maxi 
mum time available for transmitting over an IR link may be 
approximately 50 kbytes for 5 Seconds, according to an 
embodiment of the invention. The RAM 412 having a 256 
kbytes Size may be adequate for this task, although larger 
memories might provide better overall performance. The 
RAM 412 may support the run time needs of the distribu 
tor's Software (e.g., the communication server 402), accord 
ing to an embodiment of the invention. In addition to 
providing run time memory, the RAM 412 may provide 
Storage of application(s) and/or data to be broadcast to the 
portable computing devices 107 as well as Storing the client 
121. The RAM 412 may comprise dynamic RAM 
(“DRAM”) or static RAM (“SRAM”), according to various 
embodiments of the invention. 
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0148 Internal memory (e.g., the memory 405) may typi 
cally be required to store the distributor's executable soft 
ware, software for the portable computing device 107, and 
application(s) and/or data to be broadcast to the portable 
computing device 107. While the memory 405 may be 
almost any size, a 2 Mbyte size may provide adequate 
performance for Some embodiments. According to Some 
embodiments of the invention, the memory 405 may be a 
flash memory that may be used for Storing executable 
Software to simplify the later addition of new or updated 
Software for the distributor 103. 

0149 Distributor Deployment Considerations 
0150. The distributor 103 may provide considerable ease 
of operation for associated vendors. For example, the dis 
tributor 103 may generally be “Zero deployment” in the 
sense that the distributor 103 may only require a battery 
power Source (which can be installed by the manufacturer in 
the factory), and the distributor 103 need not necessarily 
include any configurable elements (e.g., a power cord) that 
require attention by a user who installs the distributor 103. 
Installation may merely require Some minor attention to the 
orientation of the transceiver system 105, which may be 
provided in the form of Simple instructions. 
0151. The distributor's serial number (or other device 
identification) may be provided by the distributor's manu 
facturer to the System operator (e.g., an owner's agent) So 
that the operator may send a wakeup signal over a wired or 
wireless network (e.g., the System communication network 
111) to the distributor 103. The wakeup signal may be 
targeted for the distributor 103 by incorporating the distribu 
tor's Serial number. In this manner, the System operator need 
not take physical possession of the distributor 103 in order 
to attain its proper integration into the distribution network 
120. Thus, one party could manufacture the distributor 103, 
and another party could install the distributor 103 in a given 
location for operation by yet another party. 
0152. In an embodiment of the invention, the distributors 
103 may be manufactured Such that they receive a message 
from the System communication network 111 (or a broadcast 
mimicking a transmission from the System communication 
network 111) that provides the distributor 103 with its 
identification code. For example, if the network receiver 104 
comprises a pager receiver, then the broadcast could provide 
it with a capcode and an initial broadcast Schedule. Having 
received its identity in the factory, the distributor 103 may 
Simply wait until its deployment before receiving regular 
broadcasts from the system communication network 111. Of 
course, the distributor 103 could possibly begin receiving 
broadcasts immediately, Such as when the distributor's 
operator wants to provide the device with Software not 
available at the factory, e.g., updates or confidential, pro 
priety Software. 
0153 Portable Computing Device 107 
0154 FIG. 6 illustrates an embodiment of a portable 
computing device 107 having the client 121 configured for 
communications with the distributor 103, according to an 
embodiment of the invention. The client 121 assists the 
pre-existing hardware and Software on the portable comput 
ing device 107 in communicating with the distributor 103. 
The portable computing device 107 may require no physical 
modifications in order to communicate with the distributor 
103 once the portable computing device 107 has been 
equipped with the client 121. 
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0.155) A typical portable computing device 107 may 
include the transceiver 106, a CPU 608, and a memory 607. 
According to Some embodiments of the invention, the 
memory 607 may include a nonvolatile memory. According 
to some embodiments of the invention, the memory 607 may 
include a volatile memory and/or a combination of a volatile 
memory and a nonvolatile memory. Of course, the portable 
computing device 107 may also include other hardware 
(e.g., a RAM) and software elements. The transceiver 106 is 
typically configured for wireleSS communications according 
to a known wireless communication protocol (e.g., IrDA 
communication protocol). An ordinary artisan will under 
stand that the transceiver 106 may be replaced with a 
transmitter and a receiver Such that the portable computing 
device's communications will continue to operate in a 
similar manner. Programs retained in the memory 607 may 
be processed by the CPU 608. 

0156 The client 121 typically comprises a decoder 603 
and a remote application server (“RAS”) 602, according to 
an embodiment of the invention. Applications 605 and data 
606 typically comprise information received from the dis 
tributor 103 via a broadcast 118. The RAS 602 typically 
executes the applications 605 using the data 606 upon 
receiving a program execution instruction (Such as may be 
provided by a user of the portable computing device 107), 
according to an embodiment of the invention. The complete 
client 121 may be fairly lightweight and around 100K in 
size, according to an embodiment of the invention. 
0157. While the portable computing device 107 may be 
any portable computing device, for at least one embodiment 
of the invention, the portable computing device 107 is a 
Palm Pilot, and the distribution network 120 has been 
designed to operate in conjunction with the Palm operating 
system (“Palm OS”). So in this embodiment, the distributor 
103 is designed to provide the client 121 for operation on, 
or in conjunction with, a Palm operating System. 

0158. The distributor 103 may include functionality for 
determining what kind of an operating System resides on a 
given portable computing device 107, according to embodi 
ments of the invention. The distributor 103 may read the 
portable computing device's Signature and then respond 
with an IrDA query, e.g., “What are you'?” According to 
Some embodiments of the invention, a distributor 103 deter 
mines the operating System of a given portable computing 
device 107 from information incorporated in a beam 
response 126. Having determined the particular operating 
system, the distributor 103 may select a client 121 appro 
priate for the operating System and download the client 121 
to the portable computing device 107. Another portable 
computing device identification method may comprise 
developing the client 121 to operate on a preferred platform, 
Such as a Palm proprietary System, and then providing Some 
other functionality for bootstrapping the Palm implementa 
tion into other Systems. Available operating Systems may 
include the Palm operating system, pocket PC, and WinCE. 
0159. The decoder 603 may comprise components, such 
as (1) a data reception module 604; (2) a packet re-assembly 
module 612; (3) and a package interpretation module 614 
that interprets the overall package received. Like many other 
elements of the distribution network 120, embodiments of 
the decoder 603 may comprise software or circuitry, as well 
as hybrids comprising both Software and circuitry. The 
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decoder 603 directs operations of the transceiver 106 in 
communicating with the distributor 103. 
0160 The data reception module 604 may be configured 
to understand the data transfer communication protocol(s) 
used by the distributor 103 in broadcasting information to 
the portable computing device 107. Operations of the data 
reception module 604 with respect to data transfer commu 
nication protocol(s) will be described further herein. The 
data reception module 604 may look for dropped packets 
and may wait for a re-broadcast in order to attain any 
dropped packets. 

0.161 According to some embodiments of the invention, 
the data reception module 604 may configure hardware 
and/or software of the portable computing device 107 to 
generate a signal with particular physical characteristic(s), 
Such as, for example, with a particular encoding Scheme, a 
particular modulation Scheme, and/or a particular informa 
tion transmission rate. According to Some embodiments of 
the invention, the data reception module 604 configures the 
portable computing device 107 to generate the ACK 114, 
119 with physical characteristic(s) that enable the trans 
ceiver system 105 of the distributor 103 to receive the ACK 
114, 119 at a greater distance from the portable computing 
device 107. The physical characteristic(s) of the ACK114, 
119 may differ from physical characteristic(s) of a signal 
generated in accordance with a conventional communication 
protocol (e.g., IrDA). According to Some embodiments of 
the invention, the data reception module 604 may configure 
the portable computing device 107 to generate an ACK114, 
119 with physical characteristic(s) similar to that used in 
conventional IR remote controls, Such as, for example, a 
conventional television remote control. In particular, Some 
embodiments of the data reception module 604 may direct 
the transceiver 106 to transmit an ACK 114, 119 at a 
transmission rate of 1200 bps using a non-return-to-Zero 
(“NRZ') encoding scheme with a 37.5 kilohertz (“kHz”) 
amplitude-shift-keying (“ASK”) modulation scheme, 
wherein a 37.5 kHz. IR tone is generated for a binary “0”, and 
an IR tone is not sent for a binary “1”. 
0162. As shown in FIG. 6, embodiments of the portable 
computing device 107 may include a Universal Asynchro 
nous Receiver/Transmitter (“UART) 616. The UART 616 
may be incorporated in the CPU 608 or may be configured 
as a separate device. According to Some embodiments, the 
data reception module 604 may configure the portable 
computing device 107 to transmit a non-IrDA type ACK 
114, 119 by configuring the UART 616 and controlling the 
CPU's UART TXD pin (not shown) directly. As one of 
ordinary skill in the art will understand, the UART TXD pin 
in a conventional portable computing device 107 (e.g., a 
Palm Pilot) may be configured as a general purpose I/O pin 
or as an UART pin. According to one embodiment of the 
invention, the UART baud rate is configured to 75,000 bps, 
and the UART's mode is changed from IrDA to NRZ (and 
the UARTTXD pin polarity set appropriately). According to 
this embodiment of the invention, NRZ is used because a 
resulting IR pulse shape is more appropriate for the 37.5 kHz 
ASK modulation. In this embodiment, to transmit a binary 
“0” (with a 37.5 kHz. IR tone), the UART 616 repeatedly 
sends a character 0x55 to the transceiver 106 for the duration 
of a 1200 bps bit time. At 75,000 bps, the character 0x55 will 
produce a 37.5 kHz. IR tone. In this embodiment, to transmit 
a binary “1” (no IR tone), the UART 616 still transmits 
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characters (for timing purposes), but the UART TXD pin is 
configured as a general purpose I/O and is forced low (or 
high depending on the detected hardware polarity) to force 
the transceiver 106 off. It should be recognized that other 
combinations of characters sent to the transceiver 106 and 
UART baud rate may be selected to generate a 37.5 kHz. IR 
tone, according to Some embodiments of the invention. For 
example, according to one embodiment of the invention, a 
37.5 kHz. IR tone is generated by configuring the UART 
baud rate to 150,000 bps and configuring the UART 616 to 
repeatedly send a character 0x33 to the transceiver 106 for 
the duration of the ACK114, 119 bit time (e.g., the duration 
of a 1200 bps bit time). Likewise, various combinations of 
character sent to the transceiver 106 and UART baud rate 
may be Selected to generate IR tones of different frequencies 
(e.g., frequencies different from 37.5 kHz). 
0163. It should be recognized that the data reception 
module 604 may configure the portable computing device 
107 to generate an ACK 114, 119 having various physical 
characteristic(s) (e.g., characteristic(s) that allow for an 
increased transmission range of the ACK114,119). Embodi 
ments of the data reception module 604 may direct a 
portable computing device 107 to generate Signals with 
various physical characteristic(s) by controlling one or more 
of the following: (1) UART baud rate; (2) UART mode (e.g., 
IrDA or NRZ); (3) UART TXD pin; (4) character(s) sent by 
the UART 616 to the transceiver 106; and (5) duration for 
which a given character is sent by the UART 616 to the 
transceiver 106. For instance, one embodiment of the data 
reception module 604 may configure the portable computing 
device 107 to generate an ACK114, 119 using a frequency 
shift-keying (“FSK”) modulation scheme. In this embodi 
ment, the UART 616 may repeatedly Send a character (e.g., 
0x55) to the transceiver 106, and the UART baud rate may 
be varied for consecutive ACK114, 119 bit times. 

0164. The packet re-assembly module 612 may reas 
Semble the packets received according to the data transfer 
communication protocol and place them into a meaningful 
data Stream that can then be passed to other portions of the 
client 121 and beyond. In an embodiment of the invention, 
the distributor's data transfer communication protocol may 
operate with a single broadcast payload per distribution with 
a plurality of packets. The packet re-assembly module 612 
may reassemble packets that are received out of order, even 
when received across multiple broadcasts 118 from the 
distributor 103. The number of packets received may be 
determined by a size of the Overall broadcast payload, 
according to an embodiment of the invention. 

0.165. Once a complete broadcast 118 has been received, 
the decoder 603 may perform error correction before making 
the resulting information (e.g., an application 605 and/or 
data 606) available to the remote application server (“RAS”) 
602. The distribution network 120 may use error correcting 
codes in the manner known to ordinary artisans in the 
relevant field. 

0166 According to some embodiments of the invention, 
information received via a broadcast 118 may comprise one 
or more of the following: a data repository, a logic portion, 
and formatting information. The data repository may include 
data (e.g., organized in the form of a Structured Query 
Language (“SQL') table) that may be accessed by the RAS 
602 to generate content at the portable computing device 
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107. The logic portion may include instructions that specify 
action(s) or processing to be undertaken in response to a user 
input. In particular, the logic portion includes instructions 
that may be executed by the RAS 602 to produce a search 
query of the data repository in accordance with a user input, 
according to an embodiment of the invention. The format 
ting information may specify presentation and/or layout of 
the content generated by the RAS 602, which content may 
be displayed to a user of the portable computing device 107. 
According to an embodiment of the invention, information 
downloaded by a portable computing device 107 may com 
prise a HTML file that includes an embedded programming 
code (e.g., a Java-based Scripting language code, a JavaS 
cript code, or a Visual Basic Script code). In this embodi 
ment, the formatting information may comprise HTML tags 
in the HTML file, and the logic portion may comprise the 
embedded programming code. According to an embodiment 
of the invention, the logic portion may comprise one or more 
SQL queries corresponding to one or more user inputs. 
0.167 According to some embodiments of the invention, 
a RAS 602 processes information received via a broadcast 
118 to generate content at the portable computing device 
107. According to an embodiment of the invention, the RAS 
602 dynamically generates data-driven content at the por 
table computing device 107. FIG. 7A illustrates a RAS 602 
according to an embodiment of the invention. AS shown in 
FIG. 7A, the RAS 602 may include a display module 713 
(e.g., a HTML browser), a data repository manager module 
715 (e.g., a SQL database manager), a query generator 
module 717 (e.g., a SQL query engine), and a content 
generator module 719 (e.g., a JavaServer Page (“JSP) 
template engine, a Common Gateway Interface (“CGI’) 
program, or an Active Server Page ("ASP") engine). 
0168 FIG. 7B illustrates the processing 721 that may be 
performed by various modules of a RAS 602, according to 
an embodiment of the invention. As shown in FIG. 7B, the 
RAS 602 receives information including a logic portion, a 
data repository, and formatting information (step 725). The 
information may be received from a distributor 103 via a 
broadcast 118. The display module 713 may be used to 
forward a user input, Such as, for example, by using a 
conventional HTML form or a HTML file embedding a Java 
applet, to the query generator module 717. The query 
generator module 717 may facilitate creation of a Search 
query (e.g., a SQL query) in accordance with the user input 
and in accordance with the logic portion (Step 727). Accord 
ing to an embodiment of the invention, the query generator 
module 717 may generate the Search query based upon the 
user input. According to Some embodiments of the inven 
tion, the logic portion includes a plurality of Search queries, 
and the query generator module 717 may Select a Search 
query from the plurality of Search queries based upon the 
user input. The data repository manager module 715 
Searches the data repository in accordance with the Search 
query and retrieves a search result (step 729). The search 
result is forwarded to the content generator module 719. The 
content generator module 719 generates content in accor 
dance with the Search result and in accordance with the 
formatting information (Step 731). According to an embodi 
ment of the invention, the content generator module 719 
transforms the Search result in accordance with the format 
ting information to produce the content (e.g., a formatted 
content). The display module 713 displays the content to a 
user of the portable computing device 107 (step 733). 
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0169 FIG. 7C illustrates the RAS 602, according to 
another embodiment of the invention. The RAS 602 pro 
vides an application layer on the client 121, according to an 
embodiment of the invention. The RAS 602 may render 
HTML and then receive and process standard HTML com 
mands using an HTML browser 609. The RAS 602 may 
receive user inputs into a Standard form and then pass the 
form into a script file associated with the HTML. This may 
generate an SQL query via a query engine 705 that causes 
a reference to an SQL table that may then be retrieved by an 
SQL database manager 703, according to an embodiment of 
the invention. The SQL database manager 703 may retrieve 
the appropriate results and provide them for Subsequent 
operations, including display to the user using the HTML 
browser 609. 

0170 According to an embodiment of the invention, the 
RAS 602 may first pass the retrieved results to a results page 
prepared by a reduced instruction JavaServer Page template 
engine (or “JSPlite template engine') 707, according to an 
embodiment of the invention. The JSPlite template engine 
707 may use a Standard template format in preparing results 
pages. In other words, a template may be created on the basis 
of particular results obtained from the SQL query rather than 
having been previously prepared and Stored. Thus, the RAS 
602 may take data from a SQL table, format the data 
according to the SQL query, and then provide an appropriate 
HTML page for display using the HTML browser 609. This 
approach allows the user to conduct Searches, mine data, and 
create new HTML pages on the fly on the portable comput 
ing device 107. 

0171 The JSPlite template engine 707 may perform SQL 
queries via the SQL database manager 703. The JSPlite 
template engine 707 represents a reduced Java virtual 
decoder. The JSPlite template engine 707 may provide a 
SQL browser that provides Java interpretation and a Script 
interpreter of the JAVAVM. The client 121 may include a 
complete Java virtual decoder, according to an embodiment 
of the invention. AS previously discussed, embodiments of 
the JSPlite template engine 707 represent a reduced embodi 
ment of typical JSP functionality. While the specific func 
tionality retained may vary, the JSPlite template engine 707 
should generally retain JSP's ability to perform template 
operations. Of course, an ordinary artisan will recognize that 
programs similar to JSP may be used in place of JSP in the 
JSPlite template engine 707. 

0172. As shown in FIG. 7C, the RAS may include a 
personality database 711 and a transaction manager 709. The 
personality database 711 may retain Session information 
and/or any other information pertaining to a user of the 
portable computing device 107, according to an embodiment 
of the invention. Information retained in the personality 
database 711 may be used, for example, to prepare a 
personalized results page and/or to restore Settings on the 
HTML browser 609 in accordance with a user's preferences 
or past use. Also, information retained in the personality 
database 711 may be utilized beyond the client 121, such as, 
for use by a conventional application in the portable com 
puting device 107. As a further example, Session information 
retained in the personality database 711 may include trans 
action(s) and/or user modification(s) to downloaded infor 
mation that may used for information Synchronization 
described as follows. 
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0173 The transaction manager 709 may direct the syn 
chronization of information, according to Some embodi 
ments of the invention. According to an embodiment of the 
invention, the transaction manager 709 may synchronize 
information in one or more of the following situations: (1) 
information Stored in a data repository (e.g., the information 
database 211 of the information provider system 101) is 
downloaded by a user of the portable computing device 107 
and is altered and/or manipulated by the user; and (2) 
information Stored in a data repository is downloaded by the 
user, and the information is altered in the data repository 
during a period of disconnection between the portable 
computing device 107 and the original data Source. In one or 
both of these two situations, the transaction manager 709 
may Synchronize information by reconciling differences, if 
any, between information Stored in the data repository and 
information stored in the portable computing device 107. As 
previously described, the transaction manager 709 may 
reference Session information retained in the personality 
database 711. Alternatively or in conjunction, the transaction 
manager may reference information Stored elsewhere in the 
portable computing device 107 (e.g., the memory 607) 
and/or in the data repository. The transaction manager 709 
may synchronize information via the distributor 103. 
According to an embodiment of the invention, the transac 
tion manager 709 may synchronize information via a dis 
tributor 103 having a back channel to communicate with the 
data repository (e.g., via the System communication network 
111). Alternatively or in conjunction, the transaction man 
ager 709 may synchronize information via any device that 
may provide a link to the data repository of interest. For 
instance, the transaction manager 709 may synchronize 
information retained in a memory of a database associated 
with a website (via a conventional personal computer) with 
the corresponding information retained in the portable com 
puting device 107. In other words, a user of a portable 
computing device 107 could obtain information from a 
distributor 103, use and manipulate the information for a 
while, and then later electronically couple the portable 
computing device 107 to some sort of electronic network 
(e.g., a personal computer connected to the Internet) and 
communicate with a database configured to retain the pre 
viously downloaded information and obtain updates to the 
information thereby. 
0.174. In a sample baseball application, the client 121 
may download one or more packets as part of a complete 
broadcast 118 that when reassembled provide a wealth of 
baseball Statistics, including a Scorecard and digital baseball 
cards. The end user may then organize this information 
through a number of queries that instigate SQL commands 
which then end up producing dynamic HTML pages. While 
production of dynamic HTML pages may be known, the 
production of Such pages is typically performed on a Server 
computer that is electronically coupled to a client computer 
over an electronic network, rather than resident on the same 
computer, as is the case with embodiments of the present 
invention. Of course, the information downloaded may also 
include Supporting graphical objects (e.g., gif and jpg for 
mats) and/or Sound objects and/or audio-visual objects. In an 
embodiment of the invention, high-level software converts 
the .gif graphics files into rle bitmap format because it is 
generally easier to reproduce this format into the gif formats 
on the portable computing device 107 because portable 
computing devices 107 often have limited CPU capacities. 
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0.175. The client 121 may be configured for auto con 
figuration and/or auto launch of the applications 605 
received from the distributor 103. Thus, once the client 121 
has been downloaded by the portable computing device 107, 
the client 121 may automatically activate to receive a 
broadcast 118 from the distributor 103. Alternatively or in 
conjunction, once the client 121 has received a broadcast 
118 from the distributor 103, the client 121 may automati 
cally transform the received broadcast 118 into an applica 
tion 605 capable of operation on the portable computing 
device 107 and then launch the application 605 (e.g., for 
operation on the RAS 602). The client 121 may also use a 
timing function with new broadcasts 118 such that a new 
program may start running within a few Seconds of its 
download rather than immediately. Of course, users of the 
portable computing device 107 may be given the opportu 
nity to reconfigure the client 121 So that it does not auto 
matically configure and launch newly received broadcasts 
118. However, since the distributor 103 may often be 
broadcasting information of local interest to users of por 
table computing devices 107, the broadcast 118 may often be 
of an immediate or even an urgent interest for the users 
associated with the portable computing devices 107. 
0176 Embodiments of the RAS 602 and associated appli 
cations 605 may essentially provide a three-tiered Internet 
architecture in which the server (e.g., the SQL database 
manager 703 and the JSPlite template engine 707) and client 
(e.g., the HTML browser 609) both reside on the same 
computing System (e.g., the portable computing device 107). 
This computing paradigm allows creators of information 
(e.g., applications and data) to produce information Suitable 
for downloading to the portable computing devices 107 in 
the same, or similar paradigm (e.g., manner), as they might 
use in producing an application for operation in a conven 
tional three-tiered Internet architecture. The RAS 602 allows 
code (e.g., the applications 605) and data (e.g., the data 606) 
to remain Separated as they are in a typical three-tiered 
Internet architecture. In addition, users of the applications 
605 performed by the RAS 602 on portable computing 
devices 107 may interact with a user interface in much the 
Same manner that users of Internet-based applications inter 
act with applications operating on a three-tiered Internet 
architecture. Moreover, according to embodiments of the 
invention, applications 605 operating via the RAS 602 may 
continue to take advantage of the fairly well developed 
Standards for Internet applications, e.g., logic, layout, and 
data. 

0177 FIG. 8 illustrates a sample application and data 
809 that may be received by the portable computing device 
107 from the distributor 103, according to an embodiment of 
the invention. The application and data 809 may comprise an 
application 605 and its paired data 606, as shown in FIG. 6. 
The application and data 809 may comprise a data repository 
801, HTML code 803, and an SQL query list 805. As 
previously discussed, applications (e.g., the application 605) 
may be a template-based application, according to an 
embodiment of the invention. Template-based applications 
typically have a similar format that may be customized by 
completing predefined fields and/or answering particular 
questions. In essence, the template provides a framework 
that may be tailored for particular applications. 
0.178 The data repository 801 comprises the data that 
may be manipulated and presented by an application in the 
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application and data 809. The HTML 803 comprises the 
HTML information associated with the application and may 
indicate how particular data elements should be displayed by 
the HTML browser 609, as well as providing instructions for 
actions to be taken in response to user interactions with the 
application, according to an embodiment of the invention. 
The SQL query list 805 provides instructions regarding how 
the data in the data repository 801 may be formatted into an 
SQL database for operation by the SQL database manager 
703. The SQL query list 805 further defines rules for 
retrieval of and interactions between data in the data reposi 
tory 801, according to an embodiment of the invention. The 
SQL query list 805 and the SQL database manager 703 may 
generally operate in the conventional manner for Such 
components, although Such components in a client-server 
System are not typically located on the same computer, 
which is the case with embodiments of the present invention. 
0179 Network Receiver and Network Message Protocol 
0180 Individual distributors 103 may receive informa 
tion broadcast via the System communication network 111, 
e.g., pages broadcast acroSS a Flex paging network. An 
embodiment of the distributor 103 may include the network 
receiver 104 configured to receive communications from the 
System communication network 111. Specifically, an 
embodiment of the network receiver 104 may be a Flex 
receiver that provides communications within North Ameri 
can 900 MHZ paging networks. The distributors 103 may be 
customized, either individually or in groups, for Specific 
customers such that the distributor 103 only needs to pay 
attention to specific broadcasts (e.g., “Groupcasts.'). In a 
“Groupcast,” many distributors 103 may receive identical 
transmissions. Thus, the “Groupcasts' may effectively pro 
vide broadcasts for Specific customer groups. 

0181. According to an embodiment of the invention, 
Schedules may be provided at the end of each Groupcast. In 
addition, Schedules may be provided by Special broadcast 
messages repeated regularly during the day. These broad 
casts may allow distributors 103 that have either lost their 
Schedules or have just been powered up to Synchronize 
themselves with the system communication network 111. 
Messages broadcast to the distributors 103 may be preceded 
by one or more identification codes that identifies which 
distributor(s) should receive the communication following 
the identification code(s). For example, if the System com 
munication network 111 is a Flex paging network, then each 
distributor 103 will typically have its own capcode (e.g., a 
pager address). Of course, the same capcode could be 
assigned to a group of distributors 103, Such as a group of 
related distributors 103. In any event, information transmis 
Sions Sent acroSS the System communication network 111 
may be preceded by identification codes indicating which 
distributor(s) 103 should receive the transmission. The 
administration server 410 may instruct the network receiver 
104 to ignore a broadcast that does not contain its identifi 
cation code. Ignoring the Subsequent transmission may 
allow the distributor 103 to conserve and prolong the life of 
the battery 411. 

0182. The distributor identification codes may be 
assigned in Such a manner that a given distributor 103 may 
have more than one identification code. For example, a 
given distributor 103 may have an identification code that 
corresponds to maintenance information applicable to Sev 
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eral distributors 103; one or more identification codes per 
taining to a given group of distributors 103 (e.g., all dis 
tributors 103 assigned to provide information for a given 
advertiser or in a given location); and then another identi 
fication code unique to the specific distributor 103 itself. 
Alternatively, a distributor 103 may have only one identifi 
cation code, and transmissions acroSS the System commu 
nication network 111 may simply include the identification 
codes of all distributors 103 that should receive the trans 
mission, e.g., different distributors 103 have different listen 
ing Schedules. Of course, embodiments of the invention may 
also comprise hybrids of these approaches as well. 
0183 Messages transmitted across the system communi 
cation network 111 may comprise two general formats, 
according to an embodiment of the invention. One message 
type may comprise generic Scheduling messages, and 
another type of message may comprise information pertinent 
to all distributors 103 or at least a relatively large group of 
distributors 103. For example, the distributor 103 may be 
Scheduled to wake up at a specific time in order to receive 
scheduling instructions. Thus, the distributor 103 may be 
Scheduled to wake up every day at noon and midnight to 
receive Scheduling information regarding its next informa 
tion transmission. If a new customer desires to have a given 
distributor 103 receive new information for redistribution to 
a portable computing device 107, then the Scheduling trans 
mission could tell the distributor 103 when to wake up and 
receive the new information for Subsequent redistribution. 
Likewise, a Scheduling transmission could inform the dis 
tributor 103 when it would next receive information related 
to its routine maintenance, e.g., an update for its System 
Software, Such as a new error correction mechanism. AS 
previously noted, the distributor 103 generally needs to 
conserve the battery 411. Accordingly, many/most elements 
of the distributor 103 may be turned off (or be in a powered 
down or sleep mode) when not transmitting information to 
and/or receiving a response from portable computing 
devices 107 and when not receiving transmissions from the 
System communication network 111. In addition, embodi 
ments of the distributor 103 may have a small case that may 
not allow for large-sized batteries in the distributor's small 
case. Scheduling messages may consequently Support a 
battery conservation procedure, according to an embodiment 
of the invention. 

0184. Overlapping distributor schedules may also pro 
vide another mechanism for transmitting Similar or related 
information to a group of distributors 103 and/or to all 
distributors 103. For example, a given distributor’s schedule 
could include three transmissions during a given day. Other 
distributors 103 may also be scheduled to receive one of the 
transmissions, for example, while still other distributors 103 
may also be Scheduled to receive another one of the trans 
missions. 

0185. The distributor 103 may use the following proce 
dure in receiving transmissions from the System communi 
cation network 111, according to an embodiment of the 
invention. The distributor 103 is turned on at a given time in 
accordance with a previously received Scheduling transmis 
Sion and listens for its identification code (e.g., its capcode). 
Once the communication Server 402 recognizes the identi 
fication code, then the network receiver 104 receives the 
broadcast that includes the identification code. The infor 
mation transmitted to the distributor 103 may be compressed 
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before transmission. Accordingly, the communication Server 
402 may decompress the received transmissions. The com 
munication Server 402 may also perform various assem 
bling, formatting, and/or error checking and correction Steps 
on the received transmission. The communication Server 
402 may then analyze the transmission to determine its type, 
e.g., is the transmission intended for rebroadcast to portable 
computing devices 107 or is the transmission intended for 
the distributor 103 itself. If the transmission is intended for 
rebroadcast, then the communication server 402 may for 
ward the transmission to the asset server 408 for storage in 
the data repository 409 for later broadcast to the portable 
computing devices 107. If the transmission is intended for 
the distributor 103, then the communication server 402 may 
allow the administrative server 410 to process the transmit 
ted information. To conserve network bandwidth, the com 
munication Server 402 may Support incremental information 
updates and multicast addressing. The System communica 
tion network 111 may send fully localized information to a 
single distributor 103 or identical information to a group of 
distributors 103 simultaneously. 
0186 The distributor 103 may store information trans 
mitted through the System communication network 111 
locally for rebroadcast to portable computing devices 107. 
The data repository 409 may be configured to retain infor 
mation transmitted acroSS the System communication net 
work 111, as well as information generated locally by 
operation of the distributor 103 and information received 
from the portable computing devices 107. 
0187 Alternatively, the network receiver 104 and the 
communication server 402 may be adapted for two-way 
communications, Such as by using the RefleX protocol 
provided by Motorola(E). Of course, the network receiver 
104 may require Some form of transmission capability in 
order to broadcast information back to the System commu 
nication network 111. Some two-way protocols, Such as the 
Reflex protocol, may allow the distributor 103 to send status 
and verification data back through the System communica 
tion network 111. This information may be subsequently 
used for performing maintenance on the distributor 103 
and/or rebroadcasting transmissions not acknowledged as 
properly received by the distributor 103. The distributor 103 
may also be adapted for communications using a two-way 
protocol that Supports continuous flows of information pack 
ets acroSS a network, Such as the System communication 
network 111. The General Packet Radio Service (“GPRS) 
is a representative continuous flow protocol, although other 
protocols could also be used. An ordinary artisan will 
recognize that the network receiver 104 may require modi 
fications and/or updates to Suit the particular communication 
mechanism embodied in the System communication network 
111. 

0188 The distributor's communications needs from the 
System communication network 111 may not necessarily be 
Supported by all embodiments of conventional Systems. For 
example, if the System communication network 111 com 
prises a paging network, then paging operators may encoun 
ter Some difficulties with functions Such as multi-phase 
usage, binary messages, and large information transfers 
asSociated with a particular paging network embodiment. 
Accordingly, an ordinary artisan will recognize that usage of 
these features may identify problems that will require reme 
dial action. 
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0189 Communication Protocol between Distributor 103 
and Portable Computing Devices 107FIG. 9 illustrates 
signals sent from a distributor (e.g., the distributor 103) at 
various times, according to an embodiment of the invention. 
By way of overview, an embodiment of the distributor 103 
may send two types of polling Signals: a beacon (e.g., the 
beacon 112) and a beam interrogation (e.g., the beam 
interrogation 124). A beacon 112 is a polling signal that may 
be used to identify the presence of a portable computing 
device (e.g., the portable computing device 107) that is 
ready to receive an information transfer. Information to be 
transferred to a portable computing device 107 may include 
executable data (e.g., the applications 605) to be executed in 
the portable computing device 107 and/or non-executable 
data (e.g., the data 606) to be used during execution of an 
application in the portable computing device 107. According 
to an embodiment of the invention, a portable computing 
device 107 that has not yet downloaded a client 121 may not 
respond to a beacon 112. 
0190. In addition to sending one or more beacons 112, the 
transceiver system 105 may also send one or more beam 
interrogations 124. A beam interrogation 124 is a polling 
Signal that may identify the presence of a portable comput 
ing device 107 that is ready to download the client 121. By 
downloading the client 121, the portable computing device 
107 may properly recognize and respond to a beacon 112 
and proceed with receiving information transfer from the 
distributor 103. In an embodiment of the invention, the 
client 121 may comprise Software configured to recognize 
and respond to communications from the transceiver System 
105 and may not necessarily include a capability for oper 
ating Specialized programs (e.g., a data reception module 
604 only). In another embodiment of the invention, a 
portable computing device 107 may download the client 121 
from another Source (e.g., a Source other than the distributor 
103 such as the Internet), and a distributor 103 may simply 
Send beacons 112 at various times. 

0191 It should be recognized that the various signals 
shown in FIG. 9 are each of finite time duration, and the 
times shown may be measured, for example, from the Start 
of transmission of the signals. As shown in FIG. 9, the 
transceiver System 105 sends beacons 112 at times t, t, t, 
and ts. AS discussed previously, the transceiver System 105 
Sends a beacon 112 to identify the presence of a portable 
computing device 107 that is ready to receive an information 
transfer. A portable computing device 107 that is ready to 
receive an information transfer may respond to a beacon 112 
by sending an acknowledgment signal (“ACK) 114. In an 
embodiment of the invention, a portable computing device 
107 that does not yet include the client 121 may not 
recognize and, hence, may not respond to a beacon 112. 
According to an embodiment of the invention, communica 
tion associated with information transfer, including Sending/ 
receiving a beacon 112 and/or an ACK114, occurs via a data 
transfer communication protocol that may be incorporated in 
a data transfer module (described herein) and the data 
reception module 604. The data transfer module and the data 
reception module 604 typically complement one another and 
are respectively included in the distributor 103 and the 
portable computing device 107. 

0192) In the embodiment shown in FIG.9, the distributor 
103 also sends beam interrogations 124 interleaved among 
the various beaconS 112, i.e., at times t and to. The trans 
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ceiver system 105 sends the beam interrogations 124 to 
identify the presence of a portable computing device 107 
that is ready to download the client 121. A portable com 
puting device 107 that is ready to download the client 121 
may respond to a beam interrogation 124 by Sending a 
conventional beam response 126. In an embodiment of the 
invention, communication associated with downloading of a 
client 121, including Sending/receiving a beam interrogation 
124 and/or a beam response 126, occurs via a conventional 
communication protocol that is included in the distributor 
103 and the portable computing device 107, and the portable 
computing device 107 may recognize and respond to a beam 
interrogation 124 without having to first download a com 
puter program and/or undergo hardware modifications. 
0193 According to some embodiments of the invention, 
an administration Server (e.g., the administration server 410) 
directs when and/or which communication protocol a dis 
tributor 103 should use in communicating with a portable 
computing device 107. In particular, the administration 
server 410 directs when and/or how often the transceiver 
system 105 sends beacons 112 and/or beam interrogations 
124. In an embodiment of the invention, one or more of the 
times shown in FIG. 9 may be automatically adjusted 
depending on demand for information transfer and/or 
demand for client 121 download. For instance, if the dis 
tributor 103 does not receive a response to its beacons 112 
and beam interrogations 124 for a period of time, the 
administration server 410 may direct the distributor 103 to 
reduce the frequency of Signals Sent from one every 2 
seconds to one every 3 seconds. While FIG. 9 shows two 
beacons 112 Sent for every one beam interrogation 124 Sent, 
it should be recognized that the relative frequency with 
which the transceiver system 105 sends beacons 112 and 
beam interrogations 124 may be automatically adjusted 
depending on demand for information transfer and/or 
demand for client 121 download. For instance, if there is a 
high demand for information transfer and a low demand for 
client 121 download, the distributor 103 may send a beacon 
112 at time t instead of a beam interrogation 124. 
0194 Aconsecutive time interval as shown in FIG.9 will 
typically be longer if the transceiver system 105 receives a 
response (not shown in FIG. 9) to a beacon 112 or a beam 
interrogation 124. If a response is received after a beacon 
112 is sent, for example, at time t, the time interval before 
another beacon 112 or beam interrogation 124 is sent should 
be sufficient to allow the transceiver system 105 to transfer 
information to a portable computing device 107 that sent the 
response. Also, if a response is received after a beam 
interrogation 124 is sent, for example, at time t, the time 
interval before another beacon 112 or beam interrogation 
124 is sent should be Sufficient to allow the distributor 103 
to transfer the client 121 to a portable computing device 107 
that Sent the response. This latter situation is illustrated in 
FIG 10. 

0195 As shown in FIG. 10, the distributor 103 sends a 
beam interrogation 124 at time t and receives a beam 
response 126 sent by a portable computing device 107 at 
time tz. Subsequent to receiving the beam response 126 and 
within the time interval t, to ts, the distributor 103 transfers 
the client 121 to the portable computing device 107. In 
particular, the transceiver system 105 may send a download 
signal 122 (not shown in FIG. 10) that incorporates the 
client 121. AS discussed previously, communication 



US 2002/0184208A1 

between the distributor 103 and the portable computing 
device 107 during the time interval t to ts may be conducted 
in accordance with a conventional communication protocol 
that is included in the distributor 103 and the portable 
computing device 107 (e.g., the portable computing devices 
normal communication protocol for wirelessly sending and 
receiving information). For example, communication in this 
time interval may be according to a conventional infrared 
(“IR”) communication protocol, Such as, for example, an 
Infrared Data Association ("IrDA) communication proto 
col. Once the portable computing device 107 has down 
loaded the client 121, which includes the data reception 
module 604, the portable computing device 107 may receive 
information transfer from the distributor 103 via the data 
transfer communication protocol. 
0196. FIGS. 11 and 12 illustrate an architecture com 
prising a communication protocol (e.g., a hybrid communi 
cation protocol) that directs communication between a dis 
tributor (e.g., the distributor 103) and a portable computing 
device (e.g., the portable computing device 107), according 
to an embodiment of the invention. The communication 
protocol may include rules and operating procedures that 
direct communication between the distributor 103 and the 
portable computing device 107 associated with client 121 
downloading and information transfer. The communication 
protocol may comprise two Sub-protocols: a data transfer 
communication protocol and a conventional communication 
protocol. The communication protocol may be incorporated 
in the various modules illustrated in FIGS. 11 and 12. 

0197) As shown in FIG. 11, a data transfer module 1102 
and a conventional communication protocol module 1108 
may be included in the transceiver protocol stacks 506 of the 
distributor 103, according to an embodiment of the inven 
tion. With reference to FIG. 12, the data reception module 
604 may be included in the decoder 603, which in turn may 
be included in the client 121 downloaded by the portable 
computing device 107, according to an embodiment of the 
invention. With reference to FIG. 12, a conventional com 
munication protocol module 1208 may include pre-existing 
Software included in the memory 607 and/or pre-existing 
hardware of the portable computing device 107, according 
to an embodiment of the invention. 

0198 As discussed previously, communication associ 
ated with information transfer occurs via the data transfer 
communication protocol, according to an embodiment of the 
invention. The data transfer communication protocol may 
include rules and operating procedures that direct commu 
nication between the distributor 103 and the portable com 
puting device 107 associated with information transfer. The 
data transfer communication protocol may be incorporated 
in the data transfer module 1102 and the data reception 
module 604. The data transfer module 1102 and the data 
reception module 604 typically complement each other and 
are respectively included in the distributor 103 and the 
portable computing device 107. As shown in FIGS. 11 and 
12, the data transfer module 1102 and the data reception 
module 604 include a data transfer transport layer 1104 and 
a data reception transport layer 1204, respectively. These 
two transport layers 1104, 1204 specify rules that enable the 
distributor 103 to detect the presence of the portable com 
puting device 107 that is ready to receive an information 
transfer and that directs the Subsequent information transfer 
from the distributor 103 to the portable computing device 
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107. In addition, these two transport layers 1104, 1204 may 
Specify the Structure, content, and/or duration of frames or 
packets of information incorporated in Signals Sent and/or 
received during information transfer. Additionally, the data 
transfer module 1102 and the data reception module 604 
may include a data transfer physical layer 1106 and a data 
reception physical layer 1206, respectively. These two 
physical layers 1106, 1206 specify physical characteristics 
of Signals Sent and/or received during information transfer, 
which physical characteristics include, for example, modu 
lation/demodulation Scheme, encoding/decoding Scheme, 
information transmission/receiving rates, and/or signal 
power level. It should be recognized that one or both 
physical layers 1106, 1206 may be at least partly imple 
mented by hardware, Such as, for example, by a modulator/ 
demodulator, an encoder/decoder, and/or a transceiver (e.g., 
the transceiver system 105). 
0199. In an embodiment of the invention, downloading of 
the client 121 by the portable computing device 107 may 
occur via the conventional communication protocol. The 
conventional communication protocol is incorporated in the 
conventional communication protocol modules 1108, 1208 
shown in FIGS. 11 and 12. The conventional communica 
tion protocol may include rules and operating procedures 
that direct communication between the distributor 103 and 
the portable computing device 107 during client 121 down 
load. As shown in FIGS. 11 and 12, the conventional 
communication protocol modules 1108, 1208 each include a 
conventional communication protocol physical layer 1110, 
1210. These two physical layers 1110, 1210 specify physical 
characteristics of Signals Sent and/or received during down 
loading of the client 121, which physical characteristics 
include, for example, modulation/demodulation Scheme, 
encoding/decoding Scheme, information transmission/re 
ceiving rates, and/or signal power level. AS an ordinary 
artisan will understand, the conventional communication 
protocol modules 1108, 1208 typically include one or more 
additional layers (not shown in FIGS. 11 and 12), such as, 
for example, a link layer or a transport layer. Also, one of 
ordinary skill in the art will understand that one or both 
physical layers 1110, 1210 may be at least partly imple 
mented by hardware, Such as, for example, by a modulator/ 
demodulator, an encoder/decoder, and/or a transceiver 106. 
In addition, it should be recognized that the conventional 
communication protocol may also direct conventional com 
munication between the portable computing device 107 and 
any other device that includes a conventional communica 
tion protocol module 1108, 1208. 
0200. With reference to FIGS. 11 and 12, the data 
transfer physical layer 1106 (and data reception physical 
layer 1206) and the conventional communication protocol 
physical layer 1110, 1210 typically may specify one or more 
different physical characteristics for Signals Sent and/or 
received. For instance, a portable computing device 107 may 
Send a beam response 126 using a first modulation/encoding 
Scheme specified by the conventional communication pro 
tocol physical layer 1210 and may send an ACK 114, 119 
using a Second modulation/encoding Scheme specified by 
the data reception physical layer 1206. In this example, the 
distributor 103 may receive and process the beam response 
126 using a first demodulation/decoding Scheme (that is 
complementary to the first modulation/encoding Scheme) 
Specified by the conventional communication protocol 
physical layer 1110 and may receive and process the ACK 
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114, 119 using a Second demodulation/decoding Scheme 
(that is complementary to the Second modulation/encoding 
scheme) specified by the data transfer physical layer 1106. 
0201 According to an embodiment of the invention, the 
physical characteristics of a Signal Sent and/or received 
during information transfer are at least partly Specified 
and/or implemented by the conventional communication 
protocol module physical layer 1110, 1210. For instance, the 
transceiver system 105 may send a beacon 112 and/or a 
broadcast 118 with encoding, modulation, and transmission 
rate characteristics Specified by the conventional communi 
cation protocol physical layer 1110 but with a boosted base 
Signal power level Specified by the data transfer physical 
layer 1106. In this embodiment, the data transfer commu 
nication protocol is at least partly incorporated in the con 
ventional communication protocol physical layerS 1110, 
1210 shown in FIGS. 11 and 12. 

0202) It should be recognized that the distributor 103 
and/or the portable computing device 107 need not include 
two Sets of communication hardware corresponding to the 
two physical layers shown in FIG. 11 and/or FIG. 12. In 
particular, a single communication hardware may be con 
figured by executable instructions to transmit and/or receive 
Signals with physical characteristics Specified by the two 
physical layers. 

0203 FIGS. 13 and 14 illustrate a communication pro 
tocol (e.g., a hybrid communication protocol) that directs 
communication between a distributor 103 and a portable 
computing device 107, according to an alternate embodi 
ment of the invention. The communication protocol in this 
alternate embodiment may also include two Sub-protocols: a 
data transfer communication protocol and a conventional 
communication protocol. According to Some embodiments 
of the invention, the conventional communication protocol 
may be a conventional RF communication protocol (e.g., 
Bluetooth). As illustrated in FIGS. 13 and 14, a data transfer 
module 1302 and a data reception module 1402 do not 
include a respective physical layer. In this alternate embodi 
ment, the physical characteristics of Signals Sent and/or 
received during both information transfer and client down 
load are governed by a conventional communication proto 
col physical layer 1110, 1210. 
0204. The invention is further explained with reference to 
FIG. 15. FIG. 15 illustrates a flow diagram 1500 of steps 
that may be executed by a distributor 103 in accordance with 
a data transfer transport layer 1104, according to an embodi 
ment of the invention. By way of overview, the data transfer 
transport layer 1104 specifies how the distributor 103 deter 
mines the presence of a portable computing device 107 that 
is ready to receive an information transfer and how the 
distributor 103 subsequently transfers information to the 
portable computing device 107. In an embodiment of the 
invention, a distributor 103 performs one of more cycles of 
the steps shown in FIG. 15 before directing a transceiver 
system 105 to send a beam interrogation 124. 

0205 With reference to FIG. 15, the distributor 103 
sends a beacon 112 (step 1501) to which a portable com 
puting device 107 in the vicinity of the distributor 103 may 
respond with the acknowledgment signal (“ACK') 114. The 
distributor 103 determines whether an ACK114 has been 
received from the portable computing device 107 (step 
1502). Reception of the ACK114 indicates that the portable 
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computing device 107 is within range of the distributor 103 
and is ready to receive an information transfer. Otherwise, if 
an ACK114 is not received in accordance with step 1502, 
the distributor 103 sleeps for a period of time (step 1503) 
before sending another beacon 112 (step 1501). In an 
embodiment of the invention in which the distributor 103 is 
a wireless, battery-powered device, inclusion of this sleep 
period enables the distributor 103 to conserve its battery 
power. During the sleep period, the distributor 103 may 
inactivate at least a portion of the transceiver system 105 
asSociated with information transfer, according to Some 
embodiments of the invention. 

0206. In an embodiment of the invention, the sleep period 
is a predetermined period of time, Such as, for example, 2 
Seconds. In an alternate embodiment of the invention, the 
Sleep period is variable in accordance with the frequency 
with which ACKS 114 are received from one or more 
portable computing devices 107. An algorithm may be 
provided in the data transfer transport layer 1104 that 
automatically adjusts the Sleep period in accordance with 
demand for information transfer from the distributor 103. 
For example, an embodiment of the invention may lengthen 
the Sleep period when the demand is low and/or shorten the 
Sleep period when the demand is high. 
0207. If an ACK114 is received in accordance with step 
1502, the distributor 103 instructs the transceiver system 
105 to send a broadcast 118 that includes application(s) 
and/or data to be transferred to the portable computing 
device 107 (step 1504). If the broadcast 118 is properly 
received, the portable computing device 107 responds with 
an ACK 119, which may be detected by the transceiver 
system 105 in step 1505. Following detection of the ACK 
119 in step 1505, the distributor 103 sleeps for the sleep 
period discussed above (step 1503) before sending another 
beacon 112 (step 1501). According to some embodiments of 
the invention, a sleep period following detection of an ACK 
119 in step 1505 may be different from a sleep period when 
an ACK114 is not received according to step 1502. 
0208. Otherwise, if an ACK 119 is not received in step 
1505 following a broadcast 118, the distributor 103 may 
instruct the transceiver system 105 to resend one or more 
additional broadcasts 118. In an embodiment of the inven 
tion, the distributor 103 determines whether two broadcasts 
118 have already been sent (step 1506). If one broadcast 118 
has been sent, the distributor 103 will resend the broadcast 
118 a second time. Following this second broadcast 118, the 
distributor 103 may determine whether an ACK 119 is 
received for logging purposes (step 1505). In accordance 
with an alternate embodiment of the invention, the distribu 
tor 103 may skip step 1505 following a second broadcast 118 
and proceed directly to sleep according to step 1503. If two 
broadcasts 118 have already been sent, the distributor 103 in 
accordance with an embodiment of the invention will not 
resend an additional broadcast 118 and will sleep for the 
sleep period (step 1503) before sending another beacon 112 
(step 1501). It should be recognized that a portable com 
puting device 107 may send an ACK114 in response to this 
beacon 112 to prompt another broadcast 118 from the 
distributor 103. Also, according to some embodiments of the 
invention, a sleep period following a Second broadcast 118 
may be different from a sleep period following detection of 
an ACK119 in step 1505 and/or a sleep period when an ACK 
114 is not received according to step 1502. 
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0209. In an embodiment of the invention in which the 
distributor 107 is a wireless, battery-powered device, limit 
ing the number of times the transceiver system 105 resends 
a broadcast 118 in response to a single ACK114 enables the 
distributor 103 to conserve its battery power. Specifically, an 
ACK 119 may not be received following an initial or later 
broadcast 118 for a variety of reasons. For example, an 
obstacle may be located between the distributor 103 and the 
portable computing device 107 that interferes with reception 
of the broadcast 118 and/or ACK119. As another example, 
a user of the portable computing device 107 may have 
decided to abort the information transfer before a complete 
broadcast 118 has been received and/or before an ACK119 
may be sent by the portable computing device 107. In either 
of these two example situations, resending further broad 
casts 118 would be futile, and limiting the number of 
additional broadcasts 118 helps conserve the distributor's 
battery power. 

0210 FIGS. 16-19 illustrate the timing specified by a 
data transfer transport layer (e.g., the data transfer transport 
layer 1104) in accordance with an embodiment of the 
invention. The shaded portions shown in FIGS. 16-19 cor 
respond to time intervals during which the distributor's 
transceiver system 105 is activated to either send or receive 
a signal to or from a portable computing device 107. In an 
embodiment of the invention in which the distributor 103 is 
a wireless, battery-powered device, the time intervals of the 
shaded portions may be Selected to be as Small as practicable 
to conserve battery power. It should be recognized that the 
time intervals of the shaded portions should be sufficient to 
properly Send and receive signals to and from a portable 
computing device 107. According to an embodiment of the 
invention, the transceiver system 105 may be switched into 
a sleep or power down mode in one or more of the unshaded 
portions shown in FIGS. 16-19. 
0211 FIG. 16 illustrates the timing specified by the data 
transfer transport layer 1104 in a situation where the dis 
tributor 103 sends a beacon 112 but does not receive an ACK 
114 in response thereto. As shown in FIG. 16, the distributor 
103 sends a beacon 112 of duration T, during which time 
the distributor's transceiver system 105 is activated to send 
the beacon 112. Following the time interval T, the distribu 
tor 103 may inactivate the transceiver system 105 for a time 
interval TBA. The time interval TBA may account for a 
response or lag time of the portable computing device 107 
after it receives the beacon 112 and prepares to transmit an 
ACK 114 in response to the beacon 112 and/or is not 
otherwise ready to begin Sending an ACK114 in response to 
the beacon 112, according to an embodiment of the inven 
tion. Alternatively or in conjunction, the time interval TA 
may account for a response or lag time of the distributor 103, 
according to an embodiment of the invention. The distribu 
tor 103 may inactivate the transceiver system 105 during the 
time interval TBA to conserve power in Some embodiments 
of the invention, particularly in embodiments in which the 
distributor 103 is a wireless, battery-powered device. 
0212 Following the time interval T, the distributor 
103 activates the transceiver system 105. In particular, the 
transceiver System 105 is activated for a time interval Tak 
to be ready to receive at least a portion of an ACK114 in 
response to the beacon 112. In the example illustrated in 
FIG.16, an ACK114 is not received, and the distributor 103 
inactivates the transceiver system 105 for a sleep period Ts 
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after the time interval T. According to an embodiment of 
the invention, the sleep period Ts may typically be around 1 
S. Following the sleep period Ts, the transceiver system 105 
is again activated to send another beacon 112 of duration T. 
0213 FIG. 17 illustrates the timing specified by the data 
transfer transport layer 1104 in a situation where the dis 
tributor 103 sends a beacon 112 and receives an ACK114 in 
response thereto. As discussed in connection with FIG. 16, 
the distributor 103 sends a beacon 112 of duration T, 
inactivates the transceiver system 105 for a time interval 
TA, and Subsequently activates the transceiver System 105 
to receive at least a portion of an ACK114 for a time interval 
TAk. As shown in FIG. 17, the distributor 103 receives a 
portion of an ACK114 during the time interval TAk. In 
the situation illustrated in FIG. 17, the transceiver system 
105 is activated for an additional time interval Taki to 
receive a remaining portion of the ACK114. It should be 
recognized that an ACK 114 may be completely received 
within the time interval Tack, and the additional time 
interval Tak would not be needed. The time interval 
T may be selected to ensure that a remaining portion of 
an ACK114 is received while reducing the amount of time 
the transceiver system 105 is activated to conserve the 
distributor's power, according to Some embodiments of the 
invention. According to an embodiment of the invention, the 
time interval Tak may have a typical value of 50 ms. 
0214. Following reception of the ACK114, the distribu 
tor 103 inactivates the transceiver system 105 for a time 
interval TAB before a broadcast 118 is sent. The time 
interVal TAB may account for a response or lag time of the 
portable computing device 107 after it sends an ACK 114 
and prepares to receive a broadcast 118 and/or is not 
otherwise ready to begin receiving the broadcast 118, 
according to an embodiment of the invention. Alternatively 
or in conjunction, the time interval TAR may account for a 
response or lag time of the distributor 103, according to an 
embodiment of the invention. The transceiver system 105 is 
inactive during the time interval TAB to conserve power in 
Some embodiments of the invention, especially in embodi 
ments in which the distributor 103 is a wireless, battery 
powered device. 

0215 Following the time interval TA, the distributor 
103 activates the transceiver system 105 to send a broadcast 
118 of duration T. In an embodiment of the invention, the 
time interval TB depends on the amount of information to 
be transferred to the portable computing device 107. 

0216 FIG. 18 illustrates the timing specified by the data 
transfer transport layer 1104 in a situation where the dis 
tributor 103 sends an initial broadcast 118 and does not 
receive an ACK119 in response thereto. As shown in FIG. 
18, the distributor 103 sends a broadcast 118 and inactivates 
the transceiver System 105 for a time interval TBA. The 
time interval TRA may account for a response or lag time 
of the portable computing device 107 after it receives a 
broadcast 118 and prepares to transmit an ACK 119 in 
response to the broadcast 118 and/or is not otherwise ready 
to begin sending the ACK119 in response to the broadcast 
118, according to an embodiment of the invention. Alterna 
tively or in conjunction, the time interval TBA may account 
for a response or lag time of the distributor 103, according 
to an embodiment of the invention. The transceiver system 
105 is inactive during the time interval TBA to conserve 
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power in Some embodiments of the invention, especially 
those embodiments in which the distributor 103 is a wire 
less, battery-powered device. 
0217 Following the time interval TBA, the transceiver 
System 105 is activated for a time interval TAki to be ready 
to receive at least a portion of an ACK119 in response to the 
broadcast 118. In the situation illustrated in FIG. 18, an 
ACK119 is not received, and the distributor 103 inactivates 
the transceiver System 105 for the time interval TAB 
discussed previously in connection with FIG. 17. 
0218. Following the time interval TAR, the transceiver 
system 105 is activated to resend a second broadcast 118 of 
duration T. Subsequently, the transceiver System 105 is 
inactivated for the time interval TBA before being activated 
again to be ready to receive at least a portion of an ACK119 
in response to the second broadcast 118. 
0219 FIG. 19 illustrates the timing specified by the data 
transfer transport layer 1104 in a situation where the dis 
tributor 103 sends an initial broadcast 118 and receives an 
ACK 119 in response thereto. As discussed in connection 
with FIG. 18, the distributor 103 sends a broadcast 118, 
inactivates the transceiver system 105 for the time interval 
TBA, and later activates the transceiver System 105 to 
receive at least a portion of an ACK119 for the time interval 
TAk. As shown in FIG. 19, the distributor 103 receives a 
portion of an ACK 119 during the time interval Taks. In 
the situation illustrated in FIG. 19, the transceiver system is 
activated for an additional time interval Tack to receive 
a remaining portion of the ACK 119. As discussed previ 
ously, an ACK 119 may be completely received within the 
time interval Tacks, and the additional time interval T 
would not be needed. The time interval Tak may be 
selected to ensure that a remaining portion of an ACK 119 
is received while reducing the amount of time the trans 
ceiver system 105 is activated to conserve the distributor's 
power, according to Some embodiments of the invention. 
According to an embodiment of the invention, the time 
interVal Tak may have a typical Value of 50 ms. 
0220. Following reception of the ACK 119, the trans 
ceiver system 105 is inactivated for the sleep period Ts, after 
which the transceiver system 105 is again activated to send 
another beacon 112 of duration T. 
0221 Table 1 below indicates the various time intervals 
specified by a data transfer transport layer 1104 in accor 
dance with an embodiment of the invention. 

TABLE 1. 

Time Recommended Recommended 
Interval Lower Limit Upper Limit 

TB O 1 ms 
(no signal) 

TBA O 1 ms 
TACKR 100 ms 105 ms 
TACKRC O determined by 

duration of 
ACK 

TABR 50 ms 100 ms 
TBRA O 1 ms 
Ts O 2s 

0222 FIG. 20 illustrates a flow diagram 2000 of steps 
that may be executed by a portable computing device 107 in 
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accordance with a data reception transport layer (e.g., the 
data reception transport layer 1204 shown in FIG. 12), 
according to an embodiment of the invention. By way of 
Overview, the data reception transport layer 1204 specifies 
how the portable computing device 107 indicates its pres 
ence and/or its readiness to receive an information transfer 
and how the portable computing device 107 receives the 
information transfer from a distributor 103. 

0223 Specifically, the portable computing device 107 
receives an incoming Signal (step 2001) and evaluates the 
incoming Signal to determine its signal type (Step 2002). If 
the incoming Signal is determined to be noise in Step 2002, 
the portable computing device 107 proceeds back to step 
2001. 

0224. On the other hand, if the incoming signal is deter 
mined to be a beacon 112, the portable computing device 
107 determines whether it should receive a broadcast 118 
(step 2003). In an embodiment of the invention, the deter 
mining step 2003 is performed in accordance with informa 
tion incorporated in the beacon 112. For instance, the beacon 
112 may identify a broadcast 118 and/or include a timestamp 
for the broadcast 118, and the portable computing device 
107 evaluates the beacon 112 to determine whether it has 
already received the broadcast 118. 
0225. If a broadcast 118 should not be received, the 
portable computing device 107 may proceed back to Step 
2001, according to some embodiments of the invention. 
Otherwise, if a broadcast 118 should be received, the por 
table computing device 107 determines whether it has 
already sent an ACK114 in response to a prior beacon 112 
(step 2004). If no, the portable computing device 107 
responds to the beacon 112 by sending an ACK 114 to 
prompt a broadcast 118 by the distributor 103 (step 2005). 
0226. If a broadcast 118 should be received and an ACK 
114 has already been Sent in response to a prior beacon 112, 
the portable computing device 107 determines whether 
another ACK 114 should be sent in accordance with a 
back-off algorithm (step 2006). The back-off algorithm is 
intended to deal with a situation where a plurality of portable 
computing devices 107 receive a first beacon 112 from a 
distributor 107, and the plurality (or a subset thereof) of 
portable computing devices 107 acknowledge the first bea 
con 112 with ACKs 114. The ACKs 114 from the portable 
computing devices 107 may interfere with each other, and 
the distributor 103 may not properly receive an ACK 114 
from any one of the portable computing devices 107. Since 
a proper ACK114 is not received, the distributor 103 will 
Sleep for a sleep period before Sending a Second beacon 112. 
0227. In an embodiment of the invention, the back-off 
algorithm specifies that a portable computing device 107 
will send an ACK114 in response to the second beacon 112 
with an independent probability of less than 100%, such as, 
for example, 50%. For example, if a first and a second 
portable computing devices 107 each send an ACK114 in 
response to a first beacon 112 and no broadcast 118 is 
received, each of the first and Second portable computing 
devices 107 will send another ACK114 is response to the 
second beacon 112 with an independent probability of 50%. 
In this example, there is a 50% probability that only one of 
the two portable computing devices 107 will send an ACK 
114, which ACK114 will prompt a broadcast 118 if received 
by the distributor 103. There is a 25% probability that 
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neither of the portable computing devices 107 will send an 
ACK114, and there is a 25% probability that both portable 
computing devices 107 will send ACKS 114. In these two 
latter situations, the distributor 107 may not receive a proper 
ACK114 and will sleep for a sleep period before sending a 
third beacon 112. In an embodiment of the invention, the 
back-off algorithm may specify that a portable computing 
device 107 will send an ACK114 in response to the third 
beacon 112 with an independent probability of less than 
100%, such as, for example, 30%. In an embodiment of the 
invention, the independent probability for a third attempt 
(e.g., 30%) is selected to be a smaller probability than the 
independent probability for a second attempt (e.g., 50%). 
Alternatively or in conjunction, an error message may be 
generated in response to receiving the third beacon 112, and 
the back-off algorithm may be reset So that a portable 
computing device 107 will send an ACK114 with a 100% 
probability in response to a fourth beacon 112. 
0228. As shown in FIG. 20, the portable computing 
device 107 may determine that an incoming Signal is a 
broadcast 118 (step 2002). The portable computing device 
107 may have sent an ACK114 that prompted the broadcast 
118. Alternatively, another (nearby) portable computing 
device 107 may have sent an ACK 114 that prompted the 
broadcast 118. In either event, the portable computing 
device 107 receives the broadcast 118 and determines 
whether the broadcast 118 is free of errors (step 2007). If an 
error is detected, the portable computing device 107 will not 
send an ACK119 and will return to step 2001 to attempt to 
receive an error free broadcast 118. Alternatively or in 
conjunction with step 2007, the portable computing device 
107 may determine whether it has received a complete 
broadcast 118. In Some embodiments of the invention, a 
portable computing device 107 determines whether a com 
plete broadcast 118 has been received from information 
incorporated in the broadcast 118. For example, a broadcast 
118 may indicate a size of the broadcast 118. If a complete 
broadcast 118 has not been received, the portable computing 
device 107 will not send an ACK119 and will return to step 
2001 to attempt to receive a complete broadcast 118 or a 
portion of the complete broadcast 118 that has not yet been 
received. 

0229. On the other hand, if no error is detected in the 
broadcast 118 and/or a complete broadcast 118 has been 
received, the portable computing device 107 determines 
whether it sent an ACK114 that prompted the broadcast 118 
(2008). If so, the portable computing device 107 will 
acknowledge receipt of the error-free (and/or complete) 
broadcast 118 by sending an ACK119 to the distributor 103 
(step 2009). According to some embodiments of the inven 
tion, the portable computing device 107 may proceed back 
to step 2001 after sending the ACK 119. If the portable 
computing device 107 did not prompt the broadcast 118, it 
will not send an ACK 119 and may proceed back to step 
2001, according to some embodiments of the invention. In 
this latter situation, a Second portable computing device 107 
may have sent an ACK114 that prompted the broadcast 118, 
and the second portable computing device 107 will send an 
ACK 119 following reception of an error-free (and/or com 
plete) broadcast 118. It should be recognized that inclusion 
of step 2008 reduces the possibility of multiple portable 
computing devices 107 responding to a broadcast 118 by 
sending multiple ACKS 119 that may interfere with one 
another. This in turn enhances the possibility that the dis 
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tributor 103 will receive a proper ACK 119 following a 
broadcast 118, so that the distributor 103 will not be trig 
gered into resending an additional broadcast 118. 
0230. In some alternate embodiments of the invention, a 
portable computing device 107 may send more than one type 
of acknowledgement Signal. In one alternate embodiment of 
the invention, a portable computing device 107 may send a 
beacon-ACK to respond to a beacon 112 (e.g., at step 2005) 
and may send a broadcast-ACK to respond to a broadcast 
118 (e.g., at step 2009). In other alternate embodiments, a 
portable computing device 107 may send a variety of 
acknowledgement Signals, Such as an ACK, a partial ACK, 
and/or a NACK (i.e., no acknowledgement) signal. The 
partial ACK may, for example, acknowledge that the por 
table computing device 107 has received a portion of a 
broadcast 118 from the distributor 103. The partial ACK 
may save the distributor 103 from having to transmit all of 
a given broadcast 118 again, which may accordingly reduce 
the consumption of power from the distributor's battery 411. 
The NACK signal could be used to inform the distributor 
103 that the portable computing device 107 has not received 
an expected broadcast 118 from the distributor 103 and that 
the entire broadcast 118 should be repeated. It should be 
recognized that a back-off algorithm may be implemented in 
conjunction with sending a NACK (and/or a partial ACK) to 
reduce the probability of multiple NACKs (and/or partial 
ACKS) being sent by multiple portable computing devices 
107. In addition, it should be recognized that a multiplicity 
of types of acknowledgement Signals may provide a mecha 
nism for informing the distributor 103 that environmental 
conditions for broadcast 118 transmissions have deterio 
rated, that the transceiver System 105 is not operating 
properly, and/or that the transmission mechanisms (e.g., the 
transceiver 106) on one or more portable computing devices 
107 are not operating properly. Once informed of an anoma 
lous condition, the distributor 103 may attempt a number of 
remedial actions. 

0231 FIGS. 21 and 22 illustrate the timing specified by 
a data reception transport layer (e.g., the data reception 
transport layer 1204) in accordance with an embodiment of 
the invention. The shaded portions shown in FIGS. 21 and 
22 correspond to time intervals during which the transceiver 
106 of the portable computing device 107 is active and is 
either Sending or receiving a signal to or from the distributor 
103. In an embodiment of the invention, the transceiver 106 
of the portable computing device 103 is also active in one or 
more of the unshaded portions shown in FIGS. 21 and 22. 
0232 FIG. 21 shows the timing specified by the data 
reception transport layer 1204 in a situation where the 
transceiver 106 of the portable computing device 107 
receives a beacon 112 and sends an ACK114 in response 
thereto. As shown in FIG. 21, the portable computing device 
107 receives a beacon 112 of duration T. Following recep 
tion of the beacon 112, there is a response or lag time TBA 
before the portable computing device 107 sends an ACK114 
in response to the beacon 112. During the time interval 
TA, the portable computing device 107 may perform one 
or more the following Steps: determine that an incoming 
Signal is a beacon 112, determine whether to Send an ACK 
114 in response to the beacon 112; and instruct hardware 
(e.g., the transceiver 106) to send the ACK114. Following 
the time interval TBA, the portable computing device 107 
Sends the ACK114 of duration TAkr. The time interval 
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Track may be Selected to ensure that Sufficient information 
is incorporated in an ACK 114 as, for example, discussed 
herein in connection with FIG. 24 while reducing the 
amount of time the transceiver system 105 is activated to 
conserve the distributor's power, according to Some embodi 
ments of the invention. According to an embodiment of the 
invention, the time interval TAckr may have a typical 
value of 100 ms. 

0233 FIG. 22 shows the timing specified by a data 
reception transport layer 1204 in a situation where the 
transceiver 106 of the portable computing device 107 
receives a broadcast 118 and sends an ACK119 in response 
thereto. As shown in FIG.22, the portable computing device 
107 receives a broadcast 118 of duration T. Following 
reception of the broadcast 118, there is a response or lag time 
TBA before the portable computing device 107 sends an 
ACK 119 in response to the broadcast 118. During the time 
interval TBA, the portable computing device 107 may 
perform one or more the following Steps: determine that an 
incoming Signal is a broadcast 118; determine whether the 
broadcast 118 is received free of errors; determine whether 
a complete broadcast 118 has been received; determine 
whether to send an ACK 119 in response to the broadcast 
118; and instruct hardware (e.g., the transceiver 106) to send 
the ACK 119. Following the time interval TBA, the 
portable computing device 107 sends the ACK 119 of 
duration THAckr. The time interval THAckr may be Selected 
to ensure that Sufficient information is incorporated in an 
ACK 119 as, for example, discussed herein in connection 
with FIG. 24 while reducing the amount of time the trans 
ceiver system 105 is activated to conserve the distributor's 
power, according to Some embodiments of the invention. 
According to an embodiment of the invention, the time 
interVal Tak may have a typical value of 100 ms. 
0234 Table 2 below indicates the various time intervals 
Specified by a data reception transport layer 1204 in accor 
dance with an embodiment of the invention. 

TABLE 2 

Time Recommended Recommended 
Interval Lower Limit Upper Limit 

THBA Portable computing 50 ms 
devices minimum 
response time 

THACKT 0 (no signal) Determined by 
amount of 
information to 
be incorporated 
in ACK 

THBRA Portable computing 50 ms 
devices minimum 
response time 

0235 FIG.23 illustrates a frame or packet of information 
2302 that may be incorporated in a beacon 112, in accor 
dance with an embodiment of the invention. A data transfer 
transport layer (e.g., the data transfer transport layer 1104) 
may specify the content, Structure, and/or duration of the 
beacon frame 2302. As shown in FIG. 23, the beacon frame 
2302 may include three portions: preamble 2304, data 
portion 2306, and error detection data 2308. The preamble 
2304 may include one or more bits that indicates a beginning 
of the beacon frame 2302 and/or provides a portable com 
puting device 107 something to train on before receiving the 

26 
Dec. 5, 2002 

data portion 2306. According to an embodiment of the 
invention, the preamble 2304 may include 6 sets of 8 bits, 
each Set being bracketed by a Start bit and a stop bit. The data 
portion 2306 may include a beacon ID 2310 that allows a 
portable computing device 107 to identify and characterize 
a signal incorporating the beacon frame 2302 as a beacon 
112. While FIG. 23 shows the beacon ID 2310 included in 
the data portion 2306, it should be recognized that the 
beacon ID 2310 may be alternatively included in the pre 
amble 2304. The data portion 2306 may also include infor 
mation Such as, for example, a timestamp of a broadcast 118, 
so that a portable computing device 107 may determine 
whether or not to prompt the broadcast 118. As shown in 
FIG. 23, the beacon frame 2302 may also include error 
detection data 2308, Such as, for example, a parity check 
code, a checksum, or a cyclic redundancy check (“CRC), 
that enables a portable computing device 107 to detect 
errors. While FIG. 23 shows the error detection data 2308 
included at the end of the beacon frame 2302, it should be 
recognized that the error detection data 2308 may be alter 
natively included in one or more places in the preamble 2304 
and/or data portion 2306. 
0236 FIG.24 illustrates a frame or packet of information 
2402 that may be incorporated in an ACK 114, 119, in 
accordance with an embodiment of the invention. The 
content, structure, and/or duration of the ACK frame 2402 
may be specified by a data reception transport layer (e.g., the 
data reception transport layer 1204). As shown in FIG. 24, 
the ACK frame 2402 may include three portions: preamble 
2404, data portion 2406, and error detection data 2408. The 
preamble 2404 may indicate a beginning of the ACK frame 
2402 and/or allows an automatic gain control (“AGC) 
element of the transceiver system 105 to correctly compen 
sate for the ACK's signal power level. The data portion 2406 
may include an ACK ID (not shown in FIG. 24) that allows 
the distributor 103 to identify a signal incorporating the 
ACK frame 2402 as an ACK114, 119. It should be recog 
nized that the ACK ID may be alternatively included in the 
preamble 2404. Alternatively or in conjunction, the data 
portion 2406 may include information that identifies the 
portable computing device 107, Such as, for example, its 
Serial number or other identifying indicia. Alternatively or in 
conjunction with either of the above, the data portion 2406 
may include information that identifies the portable com 
puting device's capabilities, Such as, for example, its plat 
form type (e.g., Palm OS, WinCE, etc.), its model type, a 
version number, and/or timestamp associated with a client 
121 of the portable computing device 107. According to an 
embodiment of the invention, the data portion 2406 may 
include other information, Such as, for example, information 
related to a request for an application and/or data Stored in 
the memory 405 of the distributor 103. As shown in FIG. 24, 
the ACK frame 2402 may also include error detection data 
2408, Such as, for example, a parity check code, a checksum, 
or a cyclic redundancy check (“CRC"), that enables the 
distributor 103 to detect errors. While FIG. 24 shows the 
error detection data 2408 incorporated at the end of the ACK 
frame 2402, it should be recognized that the error detection 
data 2408 may be alternatively incorporated in one or more 
places in the preamble 2404 and/or data portion 2406. 
0237 FIG.25 illustrates a frame or packet of information 
2502 that may be incorporated in a broadcast 118, in 
accordance with an embodiment of the invention. The 
content, Structure, and/or duration of the broadcast frame 
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2502 may be specified by a data transfer transport layer (e.g., 
the data transfer transport layer 1104). As shown in FIG.25, 
the broadcast frame 2502 may include three portions: pre 
amble 2504, data portion 2506, and error detection data 
2508. The preamble 2504 includes one or more bits that 
indicates a beginning of the broadcast frame 2502 and/or 
provides a portable computing device 107 Something to train 
on before receiving the data portion 2506. According to an 
embodiment of the invention, the preamble 2504 may 
include 6 Sets of 8 bits, each Set being bracketed by a start 
bit and a stop bit. 

0238. The data portion 2506 may include a broadcast ID 
2510 that allows the portable computing device 107 to 
identify a Signal incorporating the broadcast frame 2502 as 
a broadcast 118. While FIG. 25 shows the broadcast ID 
2510 included in the data portion 2506, it should be recog 
nized that the broadcast ID 2510 may be alternatively 
included in the preamble 2504. In some embodiments of the 
invention, the broadcast ID 2510 may indicate a size of the 
broadcast frame 2502 and/or a size of the data portion 2506, 
so that a portable computing device 107 may determine 
whether it has received a complete broadcast. In addition, 
the data portion 2506 includes information to be transferred 
to a portable computing device 107. The information in the 
data portion 2506 may include application(s) (e.g., the 
applications 605) and/or data (e.g., the data 606). 
0239). As shown in FIG. 25, the broadcast frame 2502 
may also include error detection data 2508, such as, for 
example, a parity check code, a checksum, or a cyclic 
redundancy check (“CRC"), that enables a portable com 
puting device 107 to detect errors. While FIG. 25 shows the 
error detection data 2508 included at the end of the broadcast 
frame 2502, it should be recognized that the error detection 
data 2508 may be alternatively included in one or more 
places in the preamble 2504 and/or data portion 2506. 

0240 FIG. 26 shows a broadcast frame 2602 in an 
alternate embodiment of the invention. In this embodiment, 
the broadcast frame 2602 may include a plurality of broad 
cast Sub-frames 2604, 2606. Each broadcast Sub-frame 
2604, 2606 includes a preamble 2608, 2610, a data portion 
2612, 2614, and error detection data 2616, 2618. In one 
embodiment, the preambles 2608, 2610 of two or more 
broadcast Sub-frames 2604, 2606 are identical. Each broad 
cast Sub-frame 2604, 2606 may include a portion of infor 
mation to be transferred to a portable computing device 107. 
For example, a first data portion 2612 may include execut 
able data (e.g., the applications 605), and a second data 
portion 2614 may include non-executable data (e.g., the data 
606). As another example, a first data portion 2612 may 
include non-executable data to be used in execution of a first 
application in the portable computing device 107, and a 
Second data portion 2614 may include non-executable data 
to be used in execution of a Second application in the 
portable computing device 107. 

0241 Alternatively or in conjunction with the above, 
each broadcast sub-frame 2604, 2606 may include informa 
tion to be transferred to a portable computing device 107 of 
a particular capability, Such as, of example, a particular 
platform type (e.g., WinCE), or to a portable computing 
device 107 that has downloaded a particular version of a 
client 121. For example, a first data portion 2612 may 
include information targeted for a portable computing 
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device 107 that has downloaded a first version of a client 
121, and a Second data portion 2614 may be targeted for a 
portable computing device 107 that has downloaded a 
Second version of a client 121. 

0242. As shown in FIG. 26, each broadcast Sub-frame 
2604, 2606 may include a respective broadcast sub-frame ID 
2620, 2622. A broadcast sub-frame ID 2620, 2622 may 
allow the portable computing device 107 to identify a signal 
incorporating a broadcast Sub-frame 2604, 2606 as a portion 
of a broadcast 118. Alternatively or in conjunction, a broad 
cast Sub-frame ID 2620, 2622 may identify the type of 
information included in the associated broadcast Sub-frame 
2604, 2606. For example, a broadcast Sub-frame ID 2620, 
2622 may indicate that the associated broadcast Sub-frame 
2604, 2606 includes non-executable data for a particular 
application to be executed in a portable computing device 
107. As another example, a broadcast Sub-frame ID 2620, 
2622 may indicate that the associated broadcast Sub-frame 
2604, 2606 includes information targeted for a given version 
of a client 121. Alternatively or in conjunction with the 
above, a broadcast sub-frame ID 2620, 2622 may indicate an 
overall size of the broadcast frame 2602, a size of the 
associated broadcast Sub-frame 2604, 2606, and/or a size of 
the associated data portion 2612, 2614, so that a portable 
computing device 107 may determine whether it has 
received a complete broadcast 118 or a complete portion of 
the broadcast 118. While FIG. 26 shows the broadcast 
sub-frame IDs 2620, 2622 included in respective data por 
tions 2612, 2614, it should be recognized that a broadcast 
sub-frame ID 2620, 2622 may be alternatively included in a 
preamble 2608, 2610 of a respective broadcast Sub-frame 
2604, 2606. 
0243 FIG. 27 illustrates a broadcast frame 2702 in 
accordance with a further embodiment of the invention. In 
this embodiment, the broadcast frame 2702 may include 
three portions: preamble 2504, data portion 2704, and error 
detection data 2508. The preamble 2504 and the error 
detection data 2508 may be as previously discussed in 
connection with FIG. 25. As shown in FIG. 27, the data 
portion 2704 may include a first broadcast ID 2706 and a 
second broadcast ID 2708. The portion following a broad 
cast IDs 2706, 2708 may include a portion of information to 
be transferred to a portable computing device 107 and/or 
may include information to be transferred to a portable 
computing device 107 of a particular capability, Such as, of 
example, a particular platform type, or to a portable com 
puting device 107 that has downloaded a particular version 
of a client 121. 

0244 With reference to FIG. 27, a broadcast ID 2706, 
2708 may allow the portable computing device 107 to 
identify a Signal incorporating the broadcast frame 2702 as 
a broadcast 118. Alternatively or in conjunction, a broadcast 
ID 2706, 2708 may identify the type of information follow 
ing the broadcast ID 2706, 2708. Alternatively or in con 
junction with the above, a broadcast ID 2706, 2708 may 
indicate an overall size of the broadcast frame 2702, a size 
of the data portion 2704, and/or a size of the data portion 
following the broadcast ID 2706, 2708, so that a portable 
computing device 107 may determine whether it has 
received a complete broadcast 118 or a complete portion of 
the broadcast 118. 

0245. It should be recognized that various choices for the 
structure, content, and/or duration of the beacon frame 2302, 
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the ACK frame 2402, and the broadcast frames 2502, 2602, 
or 2702 may be selected in accordance with factors, Such as, 
for example: (1) power conservation for the distributor 103; 
and (2) whether communication between the distributor 103 
and the portable computing device 107 is synchronous or 
asynchronous. Typically, the length of a frame may be 
chosen to be as Small as practicable to conserve power of the 
distributor 103 while conveying sufficient information as 
discussed above. Also, as one of ordinary skill in the art will 
understand, a frame in an asynchronous type of communi 
cation may include one or more Sets of 8 bits, each Set being 
bracketed by a start bit and a stop bit. A set of 8 bits may 
represent an ASCII character, for example. In addition, 
proper reception of an ACK 114, 119 by a distributor's 
transceiver system 105 may be improved if an ACK frame 
2402 contains, on average, similar numbers of binary “1” 
and binary “0”. Hence, in an embodiment of the invention, 
bit-stuffing may be employed to insert a binary “1” or “0” 
after a contiguous sequence of binary “0” or binary “1”, 
respectively. 

0246. In an embodiment of the invention, a beacon 112, 
an ACK 114, 119, and a broadcast 118 are signals that 
incorporate a respective frame as discussed above. Embodi 
ments of the invention may select different physical char 
acteristics for the signals for a beacon 112, an ACK114,119, 
and/or a broadcast 118, guided by factorS Such as, for 
example: 

0247 (1) Signal type, Such as, for example, infrared 
(“IR”), or radio frequency (“RF"); 

0248 (2) digital modulation scheme, such as, for 
example, IrDA-type modulation, amplitude-shift 
keying (“ASK), frequency-shift-keying (“FSK”), 
phase-shift-keying (“PSK”), Gaussian frequency 
shift-keying (“GFSK”), differential phase-shift-key 
ing (“DPSK”), quadrature phase-shift-keying 
(“OPSK”), offset-keyed quadrature phase-shift-key 
ing (“OQPSK”), minimum-shift keying (“MSK”), 
M-ary phase-shift-keying, 8-ary phase-shift-keying, 
amplitude-phase-keying ("APK), quadrature partial 
response (“QPR'), quadrature amplitude modulation 
(“QAM”), or pulse position modulation (“PPM”), or 
analog modulation Scheme; 

0249 (3) encoding scheme, such as, for example, 
non-return-to-zero (“NRZ), return-to-zero (“RZ'), 
return-to-bias (“RB"), Alternate Mark Inversion or 
bipolar return-to-zero (“AMI/BRZ'), split phase 
(Manchester), split phase (mark), delay modulation 
(Miller code), and return-to-zero-inverted (“RZI”); 

0250 (4) desired rate of information transmission, 
such as, for example, 1200 bps, 9600 bps, 115.2 
kbps, 0.576 Mbps, 1 Mbps, 1.152 Mbps, and 4 
Mbps; 

0251 (5) hardware capabilities of the distributor 
103 and/or the portable computing device 107; and 

0252 (6) desired range of communication between 
the distributor 103 and the portable computing 
device 107. As discussed previously, one or more 
physical layers of the communication protocol may 
Specify the physical characteristics of a Signal. 

0253) According to an embodiment of the invention, a 
beacon 112 is an IR signal that incorporates a beacon frame 
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2302 as, for example, shown in FIG. 23. In one embodiment 
of the invention, a distributor's transceiver system 105 
generates a beacon 112 with physical characteristics Speci 
fied by a conventional communication protocol physical 
layer (e.g., the conventional communication protocol physi 
cal layer 1110). According to some embodiments of the 
invention, the conventional communication protocol physi 
cal layer 1110 may include a physical layer of a conventional 
IR communication protocol, Such as, for example Infrared 
Data ASSociation ("IrDA) communication protocol. As one 
of ordinary skill in the art will understand, the IrDA physical 
layer Specifies the physical characteristics of an IR signal, 
including a modulation Scheme, an encoding Scheme, and an 
information transmission rate, to be used when generating 
an IR signal. The IrDA physical layer specifies different 
physical characteristics for IR signals Sent at different infor 
mation transmission rates, measured in bits per Second 
(“bps”). In particular, one embodiment of the invention 
transmits a beacon 112 at a transmission rate of 115.2 kbps. 
At 115.2 kbps, the beacon 112 is generated using a RZI 
encoding Scheme with an unmodulated IR pulse being Sent 
for 3/16 of a bit duration for a binary “0” and no IR pulse 
being sent for a binary “1”. 
0254. In an embodiment of the invention, the distribu 
tor's transceiver system 105 generates a beacon 112 in 
accordance with an encoding Scheme, modulation Scheme, 
and information transmission rate Specified by a physical 
layer of a conventional IR communication protocol, Such as, 
for example, the IrDA physical layer, but with a boosted base 
Signal power level specified by a data transfer physical layer 
1106. This boosted transmit power enables a portable com 
puting device 107 to receive a beacon 112 at a greater 
distance from a distributor 107 than would otherwise be 
possible using a conventional IrDA communication protocol 
and with the portable computing device's transceiver 106. 
0255 According to an embodiment of the invention, an 
ACK 114, 119 is an IR signal that incorporates an ACK 
frame 2402 as, for example, shown in FIG. 24. In one 
embodiment of the invention, a portable computing device 
107 generates an ACK114, 119 in accordance with physical 
characteristics used in conventional IR remote controls, Such 
as, for example, a conventional TV remote control. In this 
embodiment, a portable computing device 107 directs the 
transceiver 106 to transmit an ACK114, 119 at a transmis 
sion rate of 1200 bps. The ACK114, 119 is generated using 
a NRZ encoding scheme with no parity and with a 37.5 
kilohertz (“kHz) ASK modulation scheme, wherein a 37.5 
kHz. IR tone is generated for a binary “0”, and an IR tone is 
not sent for a binary “1”. These physical characteristics of 
the ACK114, 119 enable a distributor’s transceiver system 
105 to properly receive an ACK114, 119 sent from a greater 
distance by the transceiver 106 of the portable computing 
device 107. In particular, the 37.5 kHz ASK modulation 
enables the receiver 415 of the distributor 103 to filter out 
noise by employing a bandpass filter centered around 37.5 
kHz. The relatively slow transmission rate also enables the 
distributor 103 to more easily resolve information incorpo 
rated in an ACK 114, 119. 

0256 According to some embodiments of the invention, 
the preamble 2404 incorporated in the ACK114, 119 may 
comprise two portions: a first portion including a 37.5 kHZ 
IR tone and a Second portion being idle (no IR transmission). 
According to an embodiment of the invention, the duration 
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of the first portion may be 29 ms, and the duration of the 
Second portion may be 11 ms. According to an embodiment 
of the invention, a bit duration of a bit included in the data 
portion 2406 may be 833.3 us to reduce bit timing errors 
and/or to enhance reliability of the ACK114, 119 transmis 
SO. 

0257. In accordance with an embodiment of the inven 
tion, a portable computing device 107 generates a 37.5 kHz 
ASK-modulated ACK 114, 119 in accordance with a data 
reception physical layer 1206 that has been previously 
downloaded. It should be recognized that hardware modi 
fications to a portable computing device 107 need not be 
made in order for a 37.5 kHz ASK-modulated signal to be 
transmitted. For instance, a portable computing device 107 
may include hardware capable of transmitting Signals with 
various encoding and/or modulation and/or transmission 
rate characteristics, and the data reception physical layer 
1206 may include executable instructions to configure the 
hardware to generate the 37.5 kHz ASK-modulated ACK 
114, 119. 

0258 According to an embodiment of the invention, a 
broadcast 118 is an IR signal that incorporates a broadcast 
frame 2502, 2602, or 2702 as, for example, shown in FIGS. 
25-27. In one embodiment of the invention, a broadcast 118 
is generated with physical characteristics Specified by a 
conventional communication protocol physical layer (e.g., 
the conventional communication protocol physical layer 
1110). According to some embodiments of the invention, the 
conventional communication protocol physical layer 1110 
includes a physical layer of a conventional IR communica 
tion protocol, Such as, for example, the IrDA communication 
protocol. One embodiment of the invention transmits a 
broadcast 118 at a transmission rate of 115.2 kbps. At 115.2 
kbps, the broadcast 118 is generated using a RZI encoding 
scheme with an unmodulated IR pulse being sent for 3/16 of 
a bit duration for a binary “0” and no IR pulse being sent for 
a binary “1”. 

0259. In an embodiment of the invention, a distributor's 
transceiver system 105 generates a broadcast 118 in accor 
dance with an encoding Scheme, a modulation Scheme, and 
information transmission rate Specified by a physical layer 
of a conventional IR communication protocol, Such as, for 
example, the IrDA physical layer, but with a boosted base 
Signal power level Specified by a data transfer physical layer 
1106. This boosted transmit power enables a portable com 
puting device 107 to receive a broadcast 118 at a greater 
distance from a distributor 103 than would otherwise be 
possible using the conventional IrDA communication pro 
tocol and with the portable computing device's conventional 
transceiver 106. 

0260. In alternate embodiments of the invention, a bea 
con 112, an ACK 114, 119, and a broadcast 118 are RF 
Signals that incorporate a beacon frame 2302, an ACK frame 
2402, and a broadcast frame 2502, 2602, or 2702, respec 
tively, as, for example, shown in FIGS. 23-27. In one 
embodiment of the invention, each Signal is generated in 
accordance with a physical layer of a conventional RF 
communication protocol, Such as, for example a Bluetooth 
communication protocol. AS one of ordinary skill in the art 
will understand, the Bluetooth communication protocol 
defines two power levels: a lower power level that can cover 
Shorter communication ranges, and a higher power level that 
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can cover medium communication ranges. Embodiments of 
the invention may utilize either or a combination of the two 
power levels depending on the desired communication range 
between a distributor 103 and a portable computing device 
107. 

0261 Distributor Battery 411 and Battery Conservation 
Procedure 2800 

0262 The battery 411 may be contained within the dis 
tributor 103 housing, according to an embodiment of the 
invention. The battery 411 may not necessarily be recharge 
able. The battery 411 may be selected based upon a two-year 
operational life, according to an embodiment of the inven 
tion. Extended battery life may be further facilitated by 
designing the distributor 103 to support low current and 
power down modes for as much of its circuitry as possible, 
according to an embodiment of the invention. 
0263 Distributor 103 usage and current consumption 
models indicate that a battery capacity of over 36 Ahr may 
be required to ensure a battery life of 2 years for the battery 
411, according to an embodiment of the invention. To 
address this requirement, as well as long shelf life, multi-cell 
lithium technology may be required. For example, a 2 cell 
lithium thionyl chloride battery pack may be sufficient, 
according to an embodiment of the invention. Thus, the 
battery 411 may comprise a lithium battery pack that pro 
vides a nominal Voltage of 3.5 to 3.6 volts, according to an 
embodiment of the invention. 

0264. According to an embodiment of the invention, the 
output of the battery 411 may be connected directly to a 
regulator on a daughterboard that in turn Supplies power to 
a motherboard. Specifically, an embodiment of the invention 
may employ a Scout Modo motherboard designed to be 
powered by 2 alkaline cells. Accordingly, additional batter 
ies associated with a daughterboard may provide power 
centered at 2.5 volts. Power Supply circuits on the Modo 
motherboard may Support all requirements for Modo circuits 
as well as provide 3 volt power back to the daughterboard. 
0265. The ability to conserve battery power on the dis 
tributor 103 may be crucial for the commercial acceptance 
of the distributor 103 in some deployment environments. 
The longer that the distributor's battery 411 can last without 
being replaced or recharged, then the longer the distributor 
103 can operate without necessity for being visited by a 
repair perSon and being opened. Long battery life may 
simplify the process of providing distributors 103 over a 
wide geographic area Since the distributors 103 may receive 
communications from the System communication network 
111, and the distributors 103 need not necessarily have any 
physical connection to their locality. Of course, in Some 
embodiments of the invention, the battery 411 may be 
replaced or Supplemented by an electrical power Supply. 

0266 FIG. 28 is a flowchart that illustrates a battery 
conservation procedure 2800, according to an embodiment 
of the invention. An administration server (e.g., the admin 
istration server 410) may direct the battery conservation 
procedure 2800, according to an embodiment of the inven 
tion. The battery conservation procedure 2800 begins in the 
situation where the distributor's battery 411 is already turned 
on to power various distributor components. 
0267 A check is performed to see if the transceiver 
System (e.g., the transceiver System 105) is in use (Step 
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2801). According to an embodiment of the invention, the 
transceiver system 105 may be switched between an active 
mode with increased power consumption and a sleep or 
power down mode with reduced power consumption. If the 
transceiver system 105 is in use (step 2801), then the battery 
411 continues to be engaged while the transceiver System 
105 operations complete (step 2803). Transmissions of 
beacons 112 and broadcasts 118, reception of ACKS 114, 
119, and Sleep periods may be interleaved in a manner to 
Support power conservation, according to an embodiment of 
the invention. For example, the beacon acknowledgment 
procedure may occupy two 5-Second slots, with broadcast 
ing occurring on a requested basis. Broadcasts 118 may 
repeat continuously for a given time period or may repeat on 
request (e.g., via an ACK 114). To reduce battery 411 
consumption, both Schemes may typically require that 
broadcasts 118 terminate when no portable computing 
devices 107 are in range of receiving a broadcast 118 and/or 
there are no Such portable computing devices 107 providing 
an indication that they would like to receive a broadcast 118. 
0268 If the transceiver system 105 is not in use (step 
2801), then a check is performed to determine if a scheduled 
network communication (e.g., via the System communica 
tion network 111) is imminent (step 2805). If a scheduled 
transmission reception is imminent (step 2805), then the 
battery 411 remains powered while the network receiver 
(e.g., the network receiver 104) receives the transmission 
(step 2807). According to an embodiment of the invention, 
the network receiver 104 may be switched between an active 
mode with increased power consumption and a sleep or 
power down mode with reduced power consumption. AS 
previously discussed, the distributor 103 may receive infor 
mation on a Scheduled basis from the System communication 
network 111. Scheduling transmissions may allow the dis 
tributor 103 to keep its network receiver 104 (e.g., a Flex 
receiver) powered down until the time designated for the 
next Scheduling message or Groupcast. Accordingly, the 
maximum number of daily communications may need to be 
limited to ensure best battery life. AS previously discussed, 
the schedules may be configurable on a per distributor 103 
basis. 

0269. If no transmission reception is imminent (step 
2805), then the distributor 103 may enter into a sleep mode 
which reduces consumption of power from the battery 411 
(step 2809). A check is periodically performed to monitor 
the presence of portable computing devices 107 (step 2811). 
The monitoring Step may be performed in conjunction by 
Sending a beacon 112 transmitted by the transceiver System 
105. In an embodiment of the invention, the distributor 103 
periodically wakes up (or operates in a reduced power 
mode) to perform the monitoring step 2811. As discussed 
herein with regard to the data transfer communication pro 
tocol, even during a transmitting or receiving operation, 
portions of the distributor 103 (e.g., the transceiver system 
105) may be turned off. If a portable computing device 107 
responds to the beacon 112, then the distributor 103 may 
need to wake up (or remain awake) and begin additional 
transceiver system 105 operations. Of course, the distributor 
103 may remain awake and avoid entry into the sleep mode 
(at least temporarily) in order to perform routine mainte 
nance or reconfiguration tasks. In addition, a distributor 103 
having an independent power Source may not need to enter 
into a sleep cycle as frequently (or at all) as a distributor 103 
having only a battery power Source. 
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0270. If no portable computing devices 107 are present 
(e.g., no portable computing device 107 responds to the 
beacon 112) (step 2811), then a check is performed to 
determine if a scheduled transmission to the distributor 103 
from the System communication network 111 is imminent 
(step 2813). If a transmission is imminent, then the distribu 
tor 103 may need to wake up and begin network receiver 104 
operations. If no transmission is imminent, then the distribu 
tor 103 may remain in the sleep mode. 
0271 In an alternative embodiment, the distributor's 
battery 411 could be Supplemented, or even replaced, by 
another power source. For example, the distributor 103 
could include a conventional external power adapter. Alter 
natively, the distributor 103 could be configured to receive 
electrical power by an induction device. An induction device 
embodiment would still be supportive of the distributor's 
general goals of ease of deployment. When the external 
power adapter is used, the external Supply may disconnect 
the battery 411, according to an embodiment of the inven 
tion. When an external power Source is present, the battery 
411 may recharged, according to an embodiment of the 
invention. When the external Supply is engaged, additional 
power hungry functions on the distributor 103 may be 
Supported, according to an embodiment of the invention. In 
addition, maintenance of low power and power down modes 
may be ignored when the external power Supply is present, 
e.g., a sleep cycle may not be engaged. It should be 
recognized that embodiments of the distributor 103 powered 
by an external power Supply may repeatedly Send broadcasts 
118 for a given time interval of a given day, which broad 
casts 118 need not be prompted by a portable computing 
device 107. 

0272 A Switch may be incorporated in the distributor's 
housing and electronics to disconnect the battery 411 during 
Shipment. The Switch may also be used as a reset Switch if 
an event occurs that locks up the operation of distributor's 
Software. 

0273 Sample Distributor 103 Hardware Embodiment 
0274 The distributor 103 may comprise pre-existing 
electronic assemblies developed for other computing 
devices, according to an embodiment of the invention. For 
example, FIG. 29 illustrates an embodiment of the distribu 
tor 103 that employs a Scout Electromedia Modo mother 
board 2901 augmented with a daughterboard 2902 con 
nected to the motherboard 2901 by connections 2921. The 
motherboard 2901 provides distributor functions such as a 
CPU (e.g., the CPU 422 shown in FIG. 4) and a Flex paging 
receiver and related paging Subsystems (e.g., the network 
receiver 104). The daughterboard 2902 provides distributor 
functionality such as power supply regulation 2906 and IR 
transmitters, receivers, and user interface functions 2905. 
The distributor battery 411 may comprise 3.6V Lithium 
batteries 2909 in this embodiment of the invention. As 
previously discussed, embodiments of the distributor 103 
may also reuse Software from pre-existing Systems, Such as 
Software for the Scout Modo devices. 

0275. As shown in FIG. 30, the Scout Electromedia 
Modo motherboard 2901 may provide a Flex paging 
receiver 3003 and processing devices 3012, according to an 
embodiment of the invention. The processing devices 3012 
may provide, among other things, a CPU (e.g., the CPU 
422), RAM (e.g., the RAM 412), memory (e.g., the memory 
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405), and support for the network receiver 104 for an 
embodiment of the distributor 103. 

0276 Specifically, the Scout Electromedia Modo moth 
erboard 2901 may comprise a microprocessor 3004, a 128x8 
Serial EEPROM 3005 having an I°C interface, a 1Mx16 
Flash EPROM/ROM 3006, a 1Mx16 DRAM (having 1 K 
refresh, fast-page mode or better) 3007, power supply cir 
cuits 3011, and a FLEX decoder 3008. The power supply 
circuits 3011 may be configured for both the processing 
devices 3012 and the receiver 3003. The FLEX decoder 
3008 may process Flex packets from the receiver 3003. The 
microprocessor 3004 may be a Motorola(E) MC68EZ328 
(Dragon Ball-EZ) Controller. 
0277. The Flex paging receiver 3003 and the FLEX 
decoder 3008 may comprise the network receiver 104, 
according to an embodiment of the invention. The Flex 
paging receiver 3003 may be a 900 MHz FLEX paging 
receiver, according to an embodiment of the invention. It 
should be recognized that other conventional paging receiv 
ers may be used as the Flex paging receiver 3003. The Flex 
paging receiver 3003 may comprise a PCB-mounted 
antenna, a variable gain low noise amplifier (“LNA) front 
end to Support automatic gain control (AGC), a program 
mable 900 MHz synthesizer for receiving Flex paging 
frequencies, a 21.4 MHz first intermediate frequency (“IF") 
Stage, a single back-end chip, a mixer to generate 455 kHZ 
second IF from 21.4 MHZ first IF, a received signal strength 
indication (“RSSI”) voltage output for AGC, a 455 kHz IF 
limiter output for the FLEX decoder 3008, and a power 
on/off control to minimize current during “sleep” periods. 
An ordinary artisan may choose to review the Specifications 
for Motorola Flex radio receivers to confirm that embodi 
ments of the distributor 103 satisfies the requirements for 
Such systems where necessary. 
0278. The Modo motherboard 2901 may comprise a 
single printed-circuit assembly (“PCA')3010. External con 
nections from the Modo PCA3010 may comprise a two wire 
serial port, I/O lines for IR communications and UI control, 
as well as 2.5V input and 3V output power connections. 
Additional information about the Modo electrical assembly 
(e.g., the motherboard 2901) may be found in the Modo 
Detailed Circuit Description, Scout Electromedia part no. 
12223-1920, which is incorporated by reference herein. An 
ordinary artisan will recognize that a number of functions 
supported by the pre-existing Modo PCA3010 may not be 
required in the distributor 103 and may be removed, espe 
cially if removal either decreases power consumption or 
increases product reliability. 
0279 Thus, by using pre-existing systems, completion of 
the electronics for an embodiment of the distributor 103 may 
require addition of merely a few additional Subsystems, Such 
as the transceiver System (e.g., the transceiver System 105) 
and power Supply circuitry. Additional functionality may be 
provided on the daughterboard 2902 connected to the moth 
erboard 2901, according to an embodiment of the invention. 
Depending on the housing design and available internal 
space, the batteries 2909 may be mounted directly to the 
daughterboard 2902, according to an embodiment of the 
invention. Alternatively, the batteries 2909 may be mounted 
elsewhere and connected to the daughterboard 2902. 
0280 FIG. 31 illustrates an embodiment of the daugh 
terboard 2902, which may include the additional circuitry 
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that further Supports the distributor's functionality, accord 
ing to an embodiment of the invention. These circuits may 
include: a step-down Switching regulator 3112, an IrDA 
transceiver 3113; high-power IR transmitters 3114 config 
ured for long range beacons 112 and broadcasts 118; a 38 
kHz (or 37.5 kHz) ASK infrared receiver 3115 configured 
for long range ACK 114, 119 reception; an LED status 
indicator 3116, and a CMOS level RS-232 serial interface 
3117. The daughterboard 2902 may supply the motherboard 
2901 with 2.5V via the high-efficiency switching regulator 
3112. The Modo motherboard 2901 may, in turn, Supply the 
daughterboard 2902 with 3.0V to power circuitry and the 
interface logic 3118 on the daughterboard 2902. The Switch 
ing regulator 3112 may comprise a portion of the power 
supply regulation 2906 described in FIG. 29, according to 
an embodiment of the invention. 

0281) The Modo's DragonBall processor 3004 shown in 
FIG. 30 may comprise only a single universal asynchronous 
receiver/transmitter (“UART). Accordingly, the daughter 
board 2902 may need to share the UART with its serial 
devices, e.g., the CMOS RS-232 interface 3117, the IrDA 
transceiver 3113, the high power IR transmitters 3114, and 
the 38 kHz ASK receiver 3115. Thus, the interface logic 
3118 may multiplex the Serial devices using control Signals 
from the motherboard 2901. 

0282. The IrDA transceiver 3113 may support normal 
IrDA two-way communications (e.g., for downloading the 
client 121) and, in conjunction with the high power IR 
transmitterS 3114, long range IR transmissions for beacons 
112 and broadcasts 118. The IrDA transceiver 3113 may 
provide the transceiver 414 shown in FIG. 4A and FIG. 4B, 
according to an embodiment of the invention. Likewise, the 
high power IR transmitters 3114 may provide the high 
power transmitter 425 shown in FIG. 4B. The IrDA trans 
ceiver's output power may be set to high power (full 
transmission range) or low power (standard IrDA range) by 
control signals from the Modo motherboard 2901. 

0283) Additional IR transmitter LEDs 3119 may be pro 
vided to extend the range and beam width of the beacons 112 
and broadcasts 118. For example, two additional LEDs 3119 
may be provided to the IrDA transceiver 3113. These thirty 
degree (+/-15 degree), half power point LEDs may be 
mounted at 21 degree angles from center. The LEDs 3119 
may produce a combined half power point beam width of 60 
degrees, (+/-30 degrees), while maintaining a Zero degree 
range of up to 15 feet, according to an embodiment of the 
invention. It should be recognized that extending the beam 
width may facilitate Sending a signal to a plurality of 
portable computing devices 107 and/or to a portable com 
puting device 107 located off center relative to the distribu 
tor 103. 

0284. The discrete 38 kHz ASKIR receiver 3115 may be 
provided to Support receipt of TV remote type Signals, 
according to an embodiment of the invention. This may 
allow the distributor 103 to receive ACKs 114, 119 from the 
portable computing devices 107 after transmissions of bea 
cons 112 or broadcasts 118. A bandpass filter (not shown) 
may be provided to focus the receiver 3115 on the 38 kHz 
range, according to Some embodiments of the invention. 
According to Some embodiments of the invention, the 
receiver 3115 may include a pin diode (not shown) that is 
tuned to a wavelength or a range of wavelengths associated 
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with the IR signals (e.g., 880 nm). One embodiment of the 
invention employs a conventional pin diode (e.g., Optec 
OP950). The receiver 3115 may provide the receiver 415 
shown in FIG. 4A and FIG. 4B, according to an embodi 
ment of the invention. 

0285) The Modo motherboard 2901 and the daughter 
board 2902 may be connected via the connection 2921 as 
shown in FIG. 29. The connection 2921 may comprise a flex 
circuit and four wires 2921 that route control lines, LED 
signals, and 3V power via the Modo assembly's LCD 
connector, according to an embodiment of the invention. 
The functionality of I/O lines originally used to communi 
cate to the Modo LCD may be changed via Software to 
support the requirements of the daughterboard 2902. An 
identical fleX connector may be placed on the daughterboard 
2902 to allow use of a straight through, conductor flex 
circuit, according to an embodiment of the invention. Two of 
the four wires for connecting the two boards may route 2.5V 
power from the daughterboard 2902 to the Modo mother 
board 2901. The remaining two wires may support a serial 
connection for transferring data through the daughterboard's 
IR transmitters and receivers 3113, 3114, and 3115, as well 
as the internal two wire RS-232 port 3117. All four wires 
may be soldered directly to points on the Modo motherboard 
2901 and connection points on the daughterboard 2902. 

0286. In addition to the interconnections with the Modo 
motherboard 2901, the daughterboard 2902 may also Sup 
port external connections for Serial communications and 
power input (e.g., the batteries 2909 and/or an AC adapter). 
A two-pin header may be provided for a two wire external 
Serial port. This port may be Supported as an alternative 
communications mechanism to that of the IR transceiver 
3113 for engineering and manufacturing purposes. This port 
may not be accessible once the assembly is mounted in the 
distributor housing. RS-232 Tx and RX signals may be 
supported at CMOS levels. Battery power may be provided 
directly to the daughterboard 2902 via a two-pin socket. 

0287 Sample Distributor 103 Mechanical Embodiment 
0288 The distributor's industrial design may need to 
address factorS Such as unit size, simplicity of use, multiple 
placement capabilities, and visibility. Embodiments of the 
distributor 103 may have a two-dimensional frontpiece 
footprint of approximately 25 Sq. in. This relatively Small 
size may allow the distributor 103 to be more easily inte 
grated into its deployment environment, e.g., in conjunction 
with an advertising display. 

0289. As shown in FIGS. 32A and 32B, embodiments of 
the distributor 103 may be wall mounted or table mounted. 
A distributor housing 3201 may be designed to allow 
mounting to a vertical wall via an attachment 3202 and/or 
placement on a flat Surface. Wall mounting may require that 
an IR window 3204 face outward from the distributor's 
largest face. Desktop mounting may require the use of a 
desktop mount 3203 (e.g., a bracket) in which to hold the 
distributor 103. The desktop mount 3203 may position the 
distributor 103 so that the IR window 3204 is perpendicular 
to the desk Surface and pointed in a likely direction of use 
(e.g., the direction from which most users will likely 
approach the distributor 103). 
0290 The distributor's desktop mount 3203 may also 
include expansion ports and connections 3208. In this 
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embodiment, the distributor's expansion port could connect 
electrically to the desktop mount 3203 in a similar manner 
to that of a laptop port replicator. The connection 3208 could 
provide a connection to an electronic network 3209. Simi 
larly, the connection 3208 could provide the distributor 103 
with access to a power Supply. 

0291. The distributor's housing 3201 may include all 
electrical components and batteries. Since the distributor 
103 may be deployed outside, the housing should generally 
use a material Suitable for an outdoors environment. The 
housing 3201 may be made from a non-metallic material. 
For example, embodiments of the distributor 103 may use a 
tooled plastic housing or an aluminum housing. A non 
metallic material may provide better operations if the dis 
tributor 103 also includes an internal antenna, e.g., an 
internal paging antenna. In Some embodiments, an external 
antenna may be mounted to the outside of the housing and 
integrated into the distributor's overall industrial design. 
The distributor's housing may conceivably be made from 
almost any material, although a tamper-resistant design may 
be better Suited for many deployment environments. 

0292. The use of pre-existing hardware in various 
embodiments of the distributor 103 may affect the housings 
shape and the distributor's mechanical mounting require 
ments. For example, an embodiment of the distributor 103 
may use existing Scout Electromedia Modo electronics with 
additional circuitry incorporated in an attached daughter 
board 2902. Likewise, an embodiment of the distributor 103 
may use an existing Motorolace Creatalink paging module. 
The use of pre-existing equipment, Such as those described 
above, may compel additional design considerations, as an 
ordinary artisan will recognize. 

0293. The distributor housing 3201 may need to provide 
Space for various information. For example, the housing 
3201 may include: Product information, such as a company 
logo, product name, Serial number, and instructions or 
operational notes; manufacturing information, Such as bar 
coding and manufacturing location; battery disposal infor 
mation and regulatory information, Such as a conventional 
FCC Class B text. Labeling may be placed in a visible 
location on the housing 3201 for unpacking and handling of 
the distributor 103, but such labeling may not necessarily 
need to be visible once the distributor 103 is operating/ 
mounted. 

0294. A status indicator 3205 may use a visual mecha 
nism, Such an LED or a LCD, to provide Status information. 
The status indicator 3205 may provide operational status 
information such as “Power on,”“System communication 
network coverage,” and “Low battery.” Support for the 
status indicator 3205 may be provided via software (e.g., the 
administration server 410), so that status functions can be 
easily changed or additional functions added in the future. 
The distributor 103 may further include a battery disconnect 
and reset Switch 3206 for an internal battery power source 
(e.g., the battery 411). 

0295) The distributor 103 may be intended for use in both 
indoor and outdoor environments. Since embodiments of the 
distributor 103 may employ components having limited 
operational temperature range, care should be taken to 
protect the distributor 103 and/or deploy the distributor 103 
primarily in indoor environments. Embodiments of the 
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distributor 103 may have an indoor temperature range of 
+10 to +50 C. and an outdoor temperature range of -40 to 
+85 C. 

0296. As an ordinary artisan will recognize, the distribu 
tor 103 may also need to be developed to account for factors 
Such as drop, shock, Vibration, humidity, water, and dust. In 
addition, regulatory requirements necessary for operation in 
various locations must also be considered and Satisfied. 

0297 Expansion Port and Expansion Network 
0298 FIG. 33A illustrates an embodiment of the dis 
tributor 103 that includes an expansion port 3301 that may 
provide an electronic network connection 3303. Thus, the 
expansion port 3301 may enable communications between 
the distributor 103 and the electronic network connection 
3303 (e.g., a local area network, the Internet, etc.). The 
electronic network connection 3303 may allow the distribu 
tor 103 to receive information from other computing sys 
tems (e.g., the information provider System 101 and/or the 
structuring system 102) and may also provide the distributor 
103 with a back channel to communicate information to 
other computing Systems (e.g., the information provider 
system 101 and/or the structuring system 102), according to 
an embodiment of the invention. 

0299 The distributor 103 may use the electronic network 
connection 3303 in place of, or in addition to, communica 
tions provided by the network receiver 104. For example, 
the distributor 103 could use the electronic network con 
nection 3303 to provide a back channel that would allow 
information received from portable computing devices 107 
to be passed back to the Structuring System 102 or even to 
a larger audience (e.g., throughout the Internet). Likewise, 
the distributor 103 could also use the electronic network 
connection 3303 as a means of passing Status information 
back to the structuring System 102 (or a maintenance facil 
ity). Of course, the electronic network connection 3303 
could also be used as a means for downloading information 
into the distributor 103. The expansion port's external 
physical connections may take the form of Standard RS-232, 
Universal Serial Bus (“USB”), or Ethernet, according to an 
embodiment of the invention. Some embodiments of the 
invention may require a dial-up modem (not shown). 
0300. The distributor 103 may also support a connection 
3304 for externally receiving power. For example, a plug-in 
transformer with a DC distributor may be coupled to the 
distributor 103 via the connection 3304, according to an 
embodiment of the invention. 

0301 As shown in FIG. 33B, an expansion port 3302 
could allow the distributor 103 to operate peripheral equip 
ment, according to an embodiment of the invention. For 
example, the expansion port 3302 may enable the distributor 
103 to provide coding and programming for an adjoining 
display 3305 via a connection 3306 to a display data port 
3307. The expansion port 3302 could also support other 
peripheral equipment Such as, for example, additional IR 
transmitters, wide area wireless communication devices, 
and/or industrial equipment (e.g., robotic devices). Accord 
ing to an embodiment of the invention, the expansion port 
3302 may be used to download information (e.g., the client 
121) to a portable computing device 107 via a conventional 
wired communication protocol. 
0302) The expansion ports and connections 3301, 3302, 
and 3304 could be integrated into the distributor 103 in Such 
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a manner that wiring may be easily attached without being 
overly conspicuous. All connections and wiring may be 
positively retained to minimize inadvertent disconnections, 
according to an embodiment of the invention. 

0303 Distributor 103 Bulletin Board and Back Channel 
0304 FIG. 34 illustrates an alternative embodiment of 
the invention in which the distributor 103 includes a bulletin 
board server 3401 for users associated with portable com 
puting devices 107 that interact with the distributor 103. For 
example, the client 121 may include a message producer 
3403 that allows a user of the portable computing device 107 
to post message(s) on the distributor's bulletin board Server 
3401. According to embodiments of the invention, the 
message producer 3403 could be included as part of the 
client 121 or could represent a pre-existing message pro 
ducing facility already included on the portable computing 
device 107 (e.g., Microsoft Outlook). 
0305 The message addressing format used by the bulle 
tin board server 3401 could be such that any portable 
computing device 107 could download posted messages 
from the distributor 103 and/or the message addressing 
format could have Some addressing capability and/or pri 
vacy mechanism that allows only a particular addressee(s) to 
view message(s) (e.g., in a manner similar to that of con 
ventional e-mail Systems). 
0306 If the distributor 103 includes a back channel 
transmitter 3402, then the portable computing devices 107 
may even prepare and transmit messages through the elec 
tronic network connection 3303, according to an embodi 
ment of the invention. The back channel transmitter 3402 
need not necessarily be a wireleSS transmission device but 
may simply comprise the functionality necessary for com 
municating across the electronic network connection 3303 
(e.g., the Internet). Thus, the back channel transmitter 3402 
may include a dialup modem in Some embodiments of the 
invention. 

0307 For example, a user of the portable computing 
device 107 may engage the message producer 3403 to 
prepare a message that is transmitted to the transceiver 106 
via a connection 3405. The message may have a small size 
limit in Some embodiments of the invention. The connection 
3405 may represent the normal communication channel used 
by the client 121, for example. The transceiver 106 then 
transmits the message to the distributor's transceiver System 
105 on a connection 3406. The connection 3406 may 
represent an ACK114, 119 or another signal format recog 
nizable by the transceiver system 105 (e.g., IrDA). The 
transceiver System 105 then transmits the message on a 
connection 3407 to the bulletin board server 3401. The 
connection 3407 may represent the normal communication 
channel used by the transceiver system 105 to communicate 
with elements of the distributor 103. 

0308 The message may remain in the bulletin board 
server 3401 (or a memory accessible to the bulletin board 
server 3401) until the bulletin board server 3401 receives a 
message request from a portable computing device 107. For 
example, a portable computing device 107 may include a 
message reader 3404. The message reader 3404 may be 
included in the client 121 or could be a pre-existing message 
reading facility already included in the portable computing 
device 107 (e.g., Microsoft Outlook), according to embodi 
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ments of the invention. The message reader 3404 sends a 
message request to the transceiver 106 on a connection 
3408. The connection 3408 could represent the normal 
communication channel used by the client 121 to commu 
nicate with the transceiver 106, according to an embodiment 
of the invention. The transceiver 106 sends the message 
request to the transceiver system 105 on a connection 3409. 
The connection 3409 may represent an ACK 114, 119 or 
another signal format (e.g., IrDA) recognizable by the 
transceiver system 105. The transceiver system 105 sends 
the message request to the bulletin board server 3401 on a 
connection 3410. The connection 3410 may represent the 
normal communication channel used by the transceiver 
system 105 to communicate with elements of the distributor 
103. 

0309 The bulletin board server 3401 receives the mes 
Sage request and determines if there are any messages 
Suitable for transmission to the portable computing device 
107. As discussed above, embodiments of the invention may 
allow users to read a large Subset of all downloaded mes 
Sages (e.g., all messages) while other embodiments may 
allow users to read only those messages Specifically 
addressed to them. In any event, the bulletin board server 
3401 determines whether there are any messages to transmit 
and prepares and Sends a response on a connection 3411 to 
the transceiver system 105. The connection 3411 may rep 
resent the normal communication channel by which ele 
ments of the distributor 103 communicate with the trans 
ceiver System 105. The response may include the message(s) 
to be reviewed. The transceiver system 105 sends the 
response on a connection 3412 to the portable computing 
device's transceiver 106. The connection 3412 may include 
the various communications protocols available to the trans 
ceiver system 105, such as IrDA and/or the data transfer 
communication protocol disclosed herein. The transceiver 
106 sends the response to the message reader 3404 on a 
connection 3413. The connection 3413 may represent the 
normal communication channel by which the transceiver 
106 communicates with elements of the portable computing 
device 107. The portable computing device user may now 
review the message request response. If the response does 
not include the message(s) available to the portable com 
puting device 107, then the user may instruct the message 
reader 3404 to obtain the available message(s) using a 
Similar procedure. 

0310. In an alternative embodiment, the bulletin board 
server 3401 and/or the message reader 3404 may be con 
figured to operate automatically and not require explicit user 
queries/actions to request messages, e.g., in the manner of a 
conventional e-mail System. Thus, in Such an embodiment, 
a message could be sent from one portable computing device 
107 and received automatically in another portable comput 
ing device 107 via the bulletin board server 3401 without 
requiring explicit user retrieval operations. 
0311 Depending on the message’s address and/or on 
whether a particular embodiment of the invention Supports 
the back channel transmitter 3402, the bulletin board server 
3401 may transmit the message on a connection 3414 to the 
back channel transmitter 3402. The connection 3414 may 
represent the bulletin board Server's normal communication 
channel for communicating with other elements of the 
distributor 103. The back channel transmitter 3402 may then 
transmit the message over the electronic network connection 
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3303 to another destination along the electronic network. In 
Some embodiments of the invention, the back channel trans 
mitter 3402 may receive messages from across the electronic 
network connection 3303 and provide them to the bulletin 
board server 3401. Such messages may then be provided to 
one or more portable computing devices 107, according to 
embodiments of the invention. 

0312 Operations of the back channel transmitter 3402 
may include Services other than e-mail delivery, according to 
embodiments of the invention. The portable computing 
devices 107 may provide information of all sorts to the 
distributor 103 for transmission via the back channel trans 
mitter 3402 across the electronic network connection 3303 
to other computing Systems. For example, a user operating 
an application 605 being executed by the RAS 602 may 
Select an action that causes information (e.g., data) to be sent 
to the distributor 103 for retransmission to another comput 
ing system via the back channel transmitter 3402. Thus, the 
back channel transmitter 3402 may provide a means for 
users to communicate with other computing Systems and 
even perform transactions, including purchases of goods and 
Services, access to corporate database, retrieval of other 
applications, etc. The transmission of information to the 
distributor 103 from the portable computing device 107 
would typically be conducted by adding the information to 
one or more ACKs 114,119, according to an embodiment of 
the invention. 

0313 Distributor 103 Administration and Diagnostic 
Tool 

0314 FIG. 35 illustrates an administration and diagnos 
tics tool 3500, according to an embodiment of the invention. 
The administration and diagnostic tool 3500 may be con 
figured to examine the distributor 103, verify that it is 
operating within expected parameters, and/or provide reme 
dial actions if necessary, according to an embodiment of the 
invention. AS discussed previously, an administration Server 
410 included in a distributor 103 may send/receive data and 
instructions pertaining to maintenance and operations of the 
distributor 103 and perform requested updates. The data and 
instructions may be sent to or received from the Structuring 
system 102 (via the system communication network 111) 
and/or to or from other Systems, Such as a portable comput 
ing device 107 configured for administrative and/or diag 
nostic operations. In particular, a portable computing device 
107 having an appropriate administration and diagnostic 
Software 3501 may provide a sample administration and 
diagnostics tool 3500. Communications associated with the 
administration and diagnostic tool 3500 may need to be 
within the conventional two-way communications range 
(e.g., IrDA communication range) of a portable computing 
device 107 in order to properly perform its administration 
and diagnostic operations on the distributor 103 via the 
connection 3502. Password authentication may protect the 
distributor 103 from unauthorized local administration 
CCCSS. 

0315. The distributor 103 may maintain usage statistics 
and diagnostic information that will be accessible to local 
administrators (e.g., using the portable computing device 
107 shown in FIG. 35). In addition, to support data collec 
tion and configuration abilities, as well as production manu 
facturing test requirements, the distributor 103 may include 
a mechanism to place itself into a “test” mode. This mode 
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may Support reprogramming of the distributor's flash 
memory and Support a simple command line interface using 
the IrDA link (e.g., the connection 3502), according to an 
embodiment of the invention. Again, a portable computing 
device 107 using the administration and diagnostic Software 
3501 program may be used to communicate with the dis 
tributor 103 and provide reprogramming and diagnostic test 
Services. 

0316 The distributor's administration server 410 may 
also allow the System communication network 111 to adjust 
the distributor's configuration parameters and update firm 
ware. Local administrators may also conduct these opera 
tions and others that require interactive access, according to 
an embodiment of the invention. 

0317. Additional Design Considerations 
0318. The distribution network's design may need to 
account for the variety of possible portable computing 
devices 107 by taking a “lowest common denominator” 
design approach which allows a greater number of portable 
computing devices 107 to communicate with the distributor 
103 but may not necessarily use all possible capabilities to 
their fullest. Of course, an ordinary artisan will recognize 
that sometimes older portable computing devices 107 may 
no longer be Supported in order for the Overall System to 
provide greater Services to other, more modem portable 
computing devices 107. For example, a greater communi 
cation distance could possibly be Supported by the distribu 
tor 103 by taking advantage of the improved communica 
tions abilities in Some portable computing devices 107, e.g., 
Some models of Palm Pilots provide better communications 
capabilities than other models of Palm Pilots. 
0319 While an embodiment of the distributor 103 may 
Support only a single type of portable computing devices 
107 (e.g., PalmOS devices), the distribution network 120 
may generally be expanded to Support multiple types of 
portable computing devices 107. An ordinary artisan will 
recognize that expanding the System to Support additional 
portable computing devices 107 may, in Some instances, 
compel modifications to the protocols described herein. In 
addition, modifications may need to be made to various 
client components in order for them to function properly on 
multiple types of portable computing devices 107. In an 
embodiment of the invention in which the distributor 103 
Supports multiple types of portable computing devices 107, 
the transceiver system 105 may be used to identify a portable 
computing device's type from the ACK 114, 119 and/or 
beam response 126. 

0320 Embodiments of the invention may further include 
a help System, including a wizard that provides assistance to 
users, as well as technical Staff responsible for configuring 
the distribution network 120 and its various components. 

0321) In addition, embodiments of the invention further 
relate to computer Storage products with a computer-read 
able medium having computer code thereon for performing 
various computer-implemented operations. The media and 
computer code may be those Specially designed and con 
Structed for the purposes of the present invention, or they 
may be of the kind well known and available to those of 
ordinary skill in the computer Software arts. Examples of 
computer-readable media include, but are not limited to: 
magnetic media Such as hard disks, floppy disks, and mag 
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netic tape, optical media Such as CD-ROMs and holographic 
devices, magneto-optical media Such as floptical disks, and 
hardware devices that are Specially configured to Store and 
execute program code, Such as application-Specific inte 
grated circuits ("ASICs'), programmable logic devices 
(“PLDs”) and ROM and RAM devices. Examples of com 
puter code include machine code, Such as produced by a 
compiler, and files containing higher level code that are 
executed by a computer using an interpreter. 

0322) While the invention has been particularly shown 
and described with reference to specific embodiments 
thereof, it will be understood by ordinary artisans that 
changes in the form and details of the disclosed embodi 
ments may be made without departing from the Spirit or 
Scope of the invention. For example, embodiments of the 
invention have been described with reference to the object 
oriented Java programming language and development 
tools. It will be understood, however, that the principles of 
the present invention may be embodied using a variety of 
other Software paradigms including, for example, other 
object-oriented programming languages and tools. More 
over, merely because Specific embodiments of the invention 
have been described with reference to communications over 
the Internet and/or the World Wide Web does not restrict the 
Scope of the invention to Such implementations. On the 
contrary, the Scope of the invention encompasses a much 
broader interpretation of electronic networks including, for 
example, local area and wide area networkS. 

0323 Embodiments of the invention using a wireless 
Voice and/or data electronic network may be developed for 
operation with any acceptable wireless format, as an ordi 
nary artisan will recognize. For example, embodiments of 
the invention may be compatible with communications 
transmitted in accordance with the Short Messaging Service 
(“SMS”) and the Wireless Application Protocol (“WAP") 
specifications and standards, such as HDML, WML, CDPD, 
CDMA, and GSM. 

0324. In describing various embodiments of the inven 
tion, reference has been made to various hardware configu 
rations, communication protocols, and Software architec 
tures. It will be understood, however, that the present 
invention is much more widely applicable than the Specific 
embodiments described herein. That is, the architecture of 
the present invention is not necessarily protocol or media 
Specific and may be adapted to any protocol or any kind of 
media. In particular, various Software architectures, includ 
ing, for example, a Java implementation, may be employed 
to implement the present invention. 

0325 Embodiments of the invention described herein 
may operate in conjunction with and/or make use of various 
other hardware and Software components. For example, an 
embodiment of the invention has been described as using 
Scout Modo electronics. Various possibly related compo 
nents are disclosed in the following commonly owned 
applications: 

0326 “Computing Device Housing.” U.S. Design 
patent application Ser. No. (Serial number 
not yet received), filed on Apr. 11, 2001, and bearing 
Attorney Docket No. IBOB-002/00US in the name 
of Peikwen Cheng, the disclosure of which is incor 
porated herein by this reference. 
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0327 “Methods of Commerce Using Intelligent 
Objects.” U.S. Application No. 60/116,520 (Attor 
ney Docket 019656-000100US), filed Jan. 20, 1999 
in the names of William R. Cockayne and Nathan G. 
Schmidt, the disclosure of which is incorporated 
herein by this reference. 

0328 “Mobile Communication Device for Elec 
tronic Commerce,” U.S. application Ser. No. 09/518, 
752 (Attorney Docket 019656-000700US), filed 
Mar. 3, 2000 in the names of William R. Cockayne 
and Nathan G. Schmidt, the disclosure of which is 
incorporated herein by this reference. 

0329) “Methods of Commerce Using Intelligent 
Objects," U.S. application Ser. No. 09/487,741 
(Attorney Docket 019656-00011 US), filed Jan. 19, 
2000 in the names of Daniel S. Bom Ze, William R. 
Cockayne, Nathan G. Schmidt and Geoffrey Pitfield, 
the disclosure of which is incorporated herein by this 
reference. 

0330 “Methods of Electronic Commerce Using 
Intelligent Objects,” U.S. Application No. 60/123, 
307 (Attorney Docket 019656-000200US), filed 
Mar. 5, 1999 in the names of William Cockayne and 
Nathan Schmidt, the disclosure of which is incorpo 
rated herein by this reference. 

0331 “More Methods of Electronic Commerce 
Using Intelligent Objects,” U.S. application Ser. No. 
09/518,915 (Attorney Docket 19656-000210US), 
filed Mar. 3, 2000 in the names of William R. 
Cockayne and Nathan G. Schmidt, the disclosure of 
which is incorporated herein by this reference. 

0332 “Mobile Communication Method & Com 
puter Code for Electronic Commerce,” U.S. appli 
cation Ser. No. 09/350,769 (Attorney Docket 
019656-000300US), filed Jul. 9, 1999 in the names 
of William R. Bomze, William R. Cockayne, Nathan 
G. Schmidt and Geoffrey Pitfield, the disclosure of 
which is incorporated herein by this reference. 

0333 “Mobile Communication System & Computer 
Code for Electronic Commerce,” U.S. application 
Ser. No. 09/351,410 (Attorney Docket 19656 
000400US), filed Jul. 9, 1999 in the names of Wil 
liam R. Cockayne, Stephen K. Orens, Christopher G. 
Cotton, David E. Weekly, Nathan G. Schmidt, the 
disclosure of which is incorporated herein by this 
reference. 

0334) “Mobile Communication Device for Elec 
tronic Commerce,” U.S. application Ser. No. 09/351, 
409 (Attorney Docket 19656-000500), filed Jul. 9, 
1999 in the names of Daniel S. Bomze, William R. 
Cockayne, Nathan G. Schmidt and Geoffrey C. Pit 
field, the disclosure of which is incorporated herein 
by this reference. 

0335) “Mobile Communication Device,” U.S. 
Application No. 60/228,017 (Attorney Docket 
019656-000800US), filed Aug. 24, 2000 in the 
names of William R. Cockayne, Daniel S. Bomze, 
Nathan G. Schmidt and Geoffrey Pitfield, the disclo 
sure of which is incorporated herein by this refer 
CCC. 
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0336 “Two way Radio for Mobile Communication 
Device for Electronic Commerce,” U.S. Application 
No. 60/228,604 (Attorney Docket 019656 
001300US), filed Aug. 28, 2000 in the name of 
William R. Cockayne, the disclosure of which is 
incorporated herein by this reference. 

0337 “Additional Mobile Communication Methods 
for Electronic Commerce,” U.S. Application No. 
60/142,738 (Attorney Docket 019656-001900US), 
filed Jul. 8, 1999, the disclosure of which is incor 
porated herein by this reference. 

0338 “Additional Mobile Communication Methods 
For Electronic Commerce,” U.S. application Ser. No. 
09/612,464 (Attorney Docket 019656-001910US), 
filed Jul. 7, 2000 in the names of William R. Cock 
ayne, Stephen K. Orens and Nathan G. Schmidt, the 
disclosure of which is incorporated herein by this 
reference. 

0339) The distribution network 120 along with its related 
Subsystems and functions may be written for operation on 
any computer operating System and for operation in any 
computing environment. In addition, the various Software 
employed in the distribution network 120 may be designed 
using CORBA, COM+, ACTIVEXTM controls, and/or Java. 
Similarly, Java applets may provide a plug-in client mecha 
nism for use with another application on both a single 
computer and in a networked embodiment. 
0340 Displays provided to users of the components of 
the distribution network 120 may be displayed using any 
application user interface techniques, Such as the “what-you 
see-is-what-you-get” (“WYSIWYG') display paradigm. 
One of ordinary skill in the art may easily recognize numer 
ous alternate approaches to providing a user interface to 
receive the information needed to Support a user's commu 
nications with the distribution network 120. 

0341 In embodiments of the invention, software associ 
ated with the distribution network 120 may use Secure 
Sockets Layer (“SSL'), Transport Layer Security (“TLS”), 
Dynamic Hypertext Mark-Up Language (“DHTML') docu 
ments, Extensible Mark-Up Language (“XML') documents, 
and/or other Similar formats. Client elements associated with 
the invention may use protocols such as SNMP, TCP/IP, and 
UDP/IP in order to send instructions and otherwise commu 
nicate with various other components of the distribution 
network 120. The various components of the distribution 
network 120 may operate with protocols and languages in 
addition to those specifically disclosed herein. Similarly, the 
distribution network 120 may be developed using an object 
oriented programming methodology or using any other 
programming methodology that results in a computing Sys 
tem having equivalent functionality. 

0342 Embodiments of the invention have been discussed 
in terms of computer programs but is equally applicable for 
Systems utilizing hardware that performs similar functions, 
Such as application specific integrated circuits ("ASICs”). 
0343 An ordinary artisan should require no additional 
explanation in developing the methods and Systems 
described herein but may nevertheless find some possibly 
helpful guidance in the preparation of these methods and 
Systems by examining Standard reference works in the 
relevant art. 
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0344) These and other changes can be made to the 
invention in light of the above detailed description. In 
general, in the following claims, the terms used should not 
be construed to limit the invention to the specific embodi 
ments disclosed in the Specification and the claims, but 
should be construed to include all methods and Systems that 
operate under the claims Set forth herein below. Accordingly, 
the invention is not limited by the disclosure, but instead its 
Scope is to be determined entirely by the following claims. 
What is claimed is: 

1. A computer-readable medium to direct a portable 
computing device to function in a Specified manner, the 
computer-readable medium comprising: 

a first Set of instructions to receive broadcast information 
including a data repository and formatting information; 

a Second Set of instructions to facilitate creation of a 
Search query; 

a third Set of instructions to retrieve a Search result from 
Said data repository based upon Said Search query; and 

a fourth Set of instructions to transform Said Search result 
in accordance with Said formatting information to pro 
duce formatted content. 

2. The computer-readable medium of claim 1, further 
comprising: 

a fifth set of instructions to download said broadcast 
information to Said portable computing device from a 
wireleSS Source. 

3. The computer-readable medium of claim 1, wherein 
Said Second set of instructions includes: 

a sixth Set of instructions to generate Said Search query 
based upon a user input. 

4. The computer-readable medium of claim 1, wherein 
Said broadcast information further includes a plurality of 
Search queries, and wherein Said Second Set of instructions 
includes: 

a Seventh Set of instructions to Select Said Search query 
from Said plurality of Search queries based upon a user 
input. 

5. The computer-readable medium of claim 1, further 
comprising: 

an eighth Set of instructions to display Said formatted 
COntent. 

6. A computer-readable medium to direct a portable 
computing device to function in a Specified manner, the 
computer-readable medium comprising: 

a remote application Server configured to process infor 
mation received from a wireleSS Source, wherein Said 
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information includes a logic portion, a data repository, 
and formatting information, and wherein Said remote 
application Server includes: 
a query generator module configured to produce a 

Search query in accordance with a user input and in 
accordance with Said logic portion; 

a data repository manager module configured to Search 
Said data repository in accordance with Said Search 
query to retrieve a Search result, and 
a content generator module configured to generate 

content in accordance with Said Search result and in 
accordance with Said formatting information. 

7. The computer-readable medium of claim 6, wherein 
Said remote application Server further includes: 

a display module configured to display Said content. 
8. The computer-readable medium of claim 6, further 

comprising: 

a decoder configured to download Said information from 
Said wireleSS Source. 

9. A method of operating a portable computing device, the 
method comprising: 

receiving broadcast information including a data reposi 
tory and formatting information; 

facilitating creation of a Search query; 
retrieving a Search result from Said data repository based 
upon said Search query, and 

transforming Said Search result in accordance with Said 
formatting information to produce formatted content. 

10. The method of claim 9, further comprising: 
downloading Said broadcast information to Said portable 

computing device from a wireleSS Source. 
11. The method of claim 9, wherein facilitating said 

creation of Said Search query includes: 
generating Said Search query based upon a user input. 
12. The method of claim 9, wherein said broadcast 

information further includes a plurality of Search queries, 
and wherein facilitating Said creation of Said Search query 
includes: 

Selecting Said Search query from Said plurality of Search 
queries based upon a user input. 

13. The method of claim 9, further comprising: 
displaying Said formatted content. 


