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SYSTEM AND METHOD FOR AUTOMATIC CONFIGURATION
OF HOME NETWORK COMPUTERS

The present invention relates generally to configuration of home network
computers, and particularly to a system and method for performing the
configuration automatically upon power on of the home network computer,
without any user intervention, the configuration procedure being customized
for that particular home network computer user’s needs.

BACKGROUND OF THE INVENTION

All computers have to undergo some sort of configuration procedure before
they can be effectively used by end users. This configurat'ion procedure
consists of but is not limited to steps such as loading the appropriate
operating system, configuring the computer system parameters, settirig up
10 the user system environment, loading hardware device drivers, and loading
application software as required by the end user. It is also desirable that the
configuration process be customized to meet the requirements of each
particu!ar end user. This customized configuration requirement further
complicates the conﬁguiation process. The permutations and combinations
15 of the above-mentioned steps can get quite complicated and completely
overwhelm many computer users. Thus, there is a outstanding need for a
configuration process which can not only customize the configuration
according a particular end user's needs but at the same time reduce the
complexity of the configuration process so that it can be effectively used by
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both expert and novice computer users. With the advent and popularity of E-
mail and other network services, it is also desirable that the end user’s
computer be ‘set up to connect to a local service provider who provides these

.services. Preferably, this should also be achieved as part of the

configuration process.

The configuration methods currently used and taught by the prior art can be
classified as either (a) sending the configuration information to the end user
and asking the end user to perform the configuration by reading a Users’
Manual, or (b) shipping a pre-configured computer to the end user. As
discussed below, both of these methods have flaws and shortcomings in
achieving the desired goals mentioned above.

The most commonly used method for computer configuration entails shipping
the configuration software media to the end user along with a User's Manual.
The User's Manual usually contains detailed instructions the end user has to
follow for completion of the configuration process. The problem with this
method is that the end user has to read and comprehend the instructions in
the Users’s Manual to successfully perform the configuration task. Many
times this can be quite a tedious and non-user friendly task. Furthermore,
the complexity is increased manyfold if the end user desires to customize the

configuration for his or her particular needs.

Shipping a pre-configured computer to the end user also has its
shortcomings. Although this method is very user friendly, as there is no end
user involvement, the computers which are shipped are generically
configured. Thus, there is no customization whatsoever to meet the end
user's particular needs. Furthermore, computer vendors do not like to stock
pre-configured computer systems as they create a multitude of inventory
problems--problems keeping track of the level of software the computers are
configured with, problems with having to repeat the configuration process
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with the release of a new version of the configured software, problems with
making sure that the “right” computer is shipped to the user.

Thus, both of the methods mentioned above fail to achieve the simplicity and
level of customization required of the configuration process. Furthermore,
none of the methods discussed have the capability to automatically determine
local service provider information for a given home network computer as part
of the configuration process. '

The present invention overcomes the shortcomings of the above-mentioned
methods by prbviding a completely automated system and method for
configuring home network computers. The invention makes the
configuration process user friendly by eliminating the need for any type of
user interaction during the configuration process. Thus, the configuration of
the home network computer is completely transparent to the end user.
Furthermore, since the configuration system and method utilize end user
information recorded by the vendor during the sale of the home network
computer, the configuration can be customized to suit the end user’s
particular needs. As part of the configuration process, the invention is also
able to automatically determine the local service provider information for a

given home network computer.

SUMMARY OF THE INVENTION
In summary, the present invention is a system and method for the automatic
configuration of home network computers. The automatic configuration is
made possible using a distributed network of home network computers, which
act as clients in the distributed network (home network client computers),
autoconfiguration server, and other sales servers and local service provider

servers as needed.
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Upon power on, a home network client computer determines if it has access
1o the requisite configuration information needed to successfully configure
itself. This requisite information consists of local service provider information
and client computer specific data. If the requisite configuration information is
not available, the home network client computer sends a request to an
autoconfiguration server requesting the requisite information. The request
sent to the autoconfiguration server includes client computer identifying
information for the requesting home network client computer. This client
computer identifying information consists of either a telephone number or a
serial number uniquely associated with the home network client computer, or
both.

Upon receiving the request from a home network client computer, the
autoconfiguration server uses the client identifying information to determine
the local service provider information and client computer specific data
needed for configuration of the requesting home network client computer.
The local service provider information is determined from a directory of local
service providers which can be accessed by the autoconfiguration server.
The client computer specific data is stored in a client computer information
database which can also be accessed by the autoconfiguration server. The
client computer specific data is collected and stored in conjunction with the

sale or acquisition of the home network client computer by the end user, and

preferably includes client computer serial number, client computer model
information, sales information identifying the end user or designated recipient
of the home network client computer, and other end user specific
configuration information such as customer configuration choices made when
the customer purchased or ordered the computer.

The autoconfiguration server uses the client identifying information provided
in the request to find local service provider information and client computer
specific data corresponding to the particular requesting home network client
computer. The focat service provider information and the client computer
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specific data is then downloaded to the requesting home network client

computer.

The requesting home network client computer then uses the requisite
configuration information received from the autoconfiguration server to

- configure itself. A connection is also established with the local service

provider.

BRIEF DESCRIPTION OF THE DRAWINGS

Additional object and features of the invention will be more readily apparent
from the following detailed description and appended claims when taken in
conjunction with the drawings, in which:

Figure 1 is a block diagram of a distributed computer system incorporating

the present invention.

Figure 2 is a block diagram depicting an exemplary distributed network layout
of the various components comprising the present invention.

Figure 3 is a flow chart of the process for automatically configuring a home
network client computer, without any user assistance, initiated upon power on
of the home network client computer.

Figure 4 is an illustration showing the contents of client computer specific
data for a single home network client computer..a collection of such client
computer specific data being stored in the client computer information
database.
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DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to Figure 1, there is shown a distributed computer system 100
having many home network client computers 102 and at least one remotely
located autoconfiguration server 104. In the preferred embodiment each
home network client 'computer is connected to the autoconfiguration server
104 via a communications network 105 such as the Intemet or any other
similar network provider. The home network client computers 102 are
generally desktop computers. -

In the preferred embodiment, each home network client computer 102
includes a communications interface 103 for communicating with the
autoconfiguration server 104 or for connecting to a local service provider
server 106, a central processing unit (CPU) 108, a user interface 109, and
memory 110. Memory /O stores an operating system 112, an Internet
access program 114, stored procedures 116 to be executed by the CPU 108,
required configuration information 120, and client computer identifying
information 126. The stored procedures 116 include at least one automated
configuration procedure client module 118 which when executed by the CPU
108 handles the autoconfiguration process from the client’s side.

The required configuration information 120 that the home network client
computer 102 needs for successfully configuring itself includes local service
provider information 122, and client computer specific data 124. The local
service provider information 122 is required to enable the client to connect to
the local service provider, while the client computer specific data 124 -
contains information such as the client computer serial number, client
computer model information, sales information, and other user specific
configuration information, which is required for cusiomized configuration of
the home network client computer 102.
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The autoconfiguration server 104 includes a central processing unit (CPU)
140, a communications interface 142 for connecting to the client computers
102, to sales’servers 107, or to local service provider servers 106, a user
interface 144, and memory 146. Memory 146 stores an operating system
150, an Intemet access program 152, stored procedures 154 to be executed
by the CPU 140, a directory of local service providers 158, and a database
containing client computer information 160. The stored procedures 154
include at least one automated configuration procedure server modu!s 156
which when executed by the CPU 140 handles the autoconfiguration process
from the autoconfiguration server's side.

Although in the preferred embodiment the directory of local service providers
158 is stored in the memory 146 of the autoconfiguration server 104, the
directory of local service providers 158 could also be stored on local service
provider server 106 linked to the autoconfiguration server 104. In this
altemate embodiment, the autoconfiguration server 104 can query the linked
local service provider server 106 to get access to the directory of local
service providers 158. In this altemate embodiment, there could be a
multitude of such local service provider servers 106 networked to the
autoconfiguration server 104.

While in the preferred embodiment the database containing client computer
information 160 is stored in the memory of the autoconfiguration server 104,
the database 160 could also be stored on sales servers 107 linked to the
autoconfiguration server 104. In this altemate embodiment, the
autoconfiguration server 104 can get access to the required client computer
specific data 162-1,2,3 by either querying the sales servers 107 for the
information or the sales servers 107 could send the information to the
autoconfiguration server 104 at regular time intervals. For example, the sales
servers 107 could download the client computer specific data 162 to the
autoconfiguration server 104 at the end of each day or at regular hourly |
intervals.

o
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In either embodiment, the client computer information database 160 stores
information which contains client computer specific data 162-1,2,3 for each
home network client computer 102 sold to the end user. As shown in Figure

.. 4, the client computer specific data 162 includes the client computer serial

number 404 uniquely identifying the client computer 102, client computer
model information 410, sales information 412 detailing particulars of the
recipient of the client computer, and other end user specific configuration
information 414. End user specific configuration information 414 can include
software features or service features selected by the end user at the.time the
end user's computer was purchased or ordered. In either embodiment, the
autoconfiguration server generally uses the client computer serial number as
an index key to acceés the client computer specific data 162 relatingto a
particular home network client computer 102 in the database 160. The client
computer specific data 162 is normally collected and stored at the time of
sale/purchase/acquisition/shipment of the home network client computer 102.
This makes it possible to store information which is customized for each client

computer buyer.

Referring to Figure 2, there is shown a typical distributed network layout of
the various components involved in the present invention. The network
consists of one or more home network client computers 102-1,2,3 each linked
to an autoconfiguration server 104. The home network client computers 102-
1,2,3 use a connection to the autoconfiguration server 104 to request the
requisite configuration information. The connection is also used by the
autoconfiguration server 104 to send the requested configuration information
to the requesting home network client computer 102-1,2,3.

The autoconfiguration server 104 may also be linked to sales servers 107-1 2
and local service provider servers 106-1,2. The sales servers 107-1 2
maintain a database of client computer information for each home network
client computer. The database contains data specific to each client computer
which is recorded at time of sale/purchase/acquisition/shipment of the home
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network client computer to the purchaser or end user 109-1,2,3. This client
computer information stored in the database is downloaded to the
autoconﬁgurétion server either periodically or upon request from the
autoconfiguration server. The local service provider servers 106-1,2 contain
a directory of the local setvice providers which is accessed by the
autoconfiguration server to find local service provider information for a given

~ home client network computer 102. As mentioned earlier, the client computer

information database and the directory of local service providers may also be

stored on the autoconfiguration server.

Figure 3 is a flow chart of the process 300 for automated configuration of the
home network client computer without user assistance. The process is
initiated when the user powers on the home network client computer.

At step 302 the home network client computer executes the automated
configuration procedure client module 118 to determine if the home network
client computer has the requisite configuration information to successfully
configure itself. As shown in Figure 1, the configuration information required
for a successful configuration includes the local service provider information,
and client computer specific data. If the home network client computer
determines that it possesses the requisite configuration information, then a
connection is established with the local service provider as shown in step
316. If the home network client computer does not possess the requisite
configuration information, then the prbcess continues with step 304.

At step 304 the home network client computer opens a connection with an
autoconfiguration server. This connection is used both to send a request to
the autoconfiguration server and to receive the requested configuration
information from the autoconfiguration server.

At step 306, the home network client computer uses the connection
established in step 304 to send a request for configuration to the

A,
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autoconfiguration server. The request sent by the home network client
computer to the autoconfiguration server includes client identifying
information which is unique to the home network client computer. This client
identifying information consists of either a telephone number or a serial
machine number for the home network client computer, or both.

In the preferred embodiment, the autoconfiguration server uses the “Caller
1D" service provided by its telephone service company to determine the
telephone number from which the home network client computer is calling.
Alternately, the user could be asked to provide the telephone number if the
Caller ID service is not available.

At step 308 the autoconfiguration server receives a configuration request
from a requesting home network client computer. On receiving the request,
the autoconfiguration server reads the client identifying information sent as
part of the request. This client identifying information uniquely identifies the
requesting home network client computer.

At step 310 the autoconfiguration server uses the client identifying
information read in step 308 to determine the local service provider
information and the client computer specific data corresponding to the
requesting home network client computer.

The local service provider information is determined by looking up a directory
of local service providers. More particularly, the home network client
computer’s telephone number includes a first portion (i.e. the area code and
the three digit prefix) that identifies a geographic region in which the home
network client computer is locatéd. The directory of local service providers
includes entries suitable for mapping the first portion of the telephone number
associated with the requesting home network client computer to a local

service provider.
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If the local service provider directory is stored on the autoconfiguration server
itself, then the local service provider information is determined by directly
looking up the local service provider information corresponding to the home
network client computer's telephone number. If the local service providér
directory is stored on a local service provider server, then the
autoconfiguration server can access the information by establishing a
connection with the local service provider server. Using the connection
established with the local service provider server, the autoconfiguraticn
server can directly access the directory stored on the particular local service
directory server, or request the local service provider server to send the
required information to the autoconfiguration server.

A,

The autoconfiguration server determines the client computer specific data by
accessing a database containing information for each home network client
computer that has been sold. This database containing client information
may be stored on the autoconfiguration server itself, or on some sales server.
If the database is stored on the autoconfiguration server itself, the database
can be directly accessed and the required client computer specific data
corresponding to the client computer serial number can be ascertained. If the
database is stored on a sales server, there are a variety of methods by which
the autoconfiguration server can access the information. One method is for
the sales server to send the client computer specific data to the
autoconfiguration server when requested by the autoconfiguration server.
Another method is for the sales server to download the entire database to the
autoconfiguration server at periodic intervals. This could be at the end of
each day or at set hourly intervals. Once the database information has been
downloaded to the autoconfiguration server, the autoconfiguration server can
access the information as and when required. Other similar techniques.can
also be used depending on their efficiency.
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The contents of each client computer specific data are shown in Figure 4. As
mentioned earlier, the client computer specific data is stored during the
purchase/sale/acquisition of the home network client computer.

At step 312 the autoconfiguration server downloads the local service brovidér
information and the client computer specific data gathered in step 310 to the
requesting home network client computer.

At step 314, the home network client computer receives the configuration
information sent by the autoconfiguration server. The home network client
computer then uses this configuration information to configure itself. Upon
successful configuration, the home network client computer establishes a
connection with the local service provider as shown in step 316.

In one alternate embodiment of the invention, the client identifying
information sent by the home network client computer includes only the
telephone number associated with the home network client computer. Since
the client identifying information does not contain the serial number of the

~ client computer, the autoconfiguration server cannot uniquely identify the

requesting home network client computer. As a result, the autoconfiguration
server does not determine the client computer specific data for the requesting
home network client computer. However, the telephone number does allow
the autoconfiguration server to determine the local service provider
information for the requesting home network client computer, as described

earlier.

In another altemnate embodiment, the client identifying information sent by
the home network client computer includes only serial number uniquely
identifying the home network client computer. In this embodiment the
telephone company “Caller ID” service is not used to determine the telephone
number of the calling home network client computer. However, int his
embodiment information regarding the geographic location of the home
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network client computer is collected and stored in the client computer specific
data at the time the client éomputer is sold or ordered. This geographic
information is needed in any case, to determine where to ship the client
computer and for other similar purposes. The autoconfiguration server can
then use the client computer serial number to access client computer specific
data and find the recorded geographic location of the home network client
computer. The geographic location can then be used to determine the local
service provider information for the requesting home network client computer.

While the present invention has been described with reference to a few
specific embodiments, the description is illustrative of the invention and is not
to be construed as limiting the invention. Various modifications may occur to
those skilled in the art without departing from the true spirit and scope of the
invention as defined by the appended claims.
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WHAT IS CLAIMED IS:

1. A method for automatic configuration of home network client computers

-comprising the steps of:

a) receiving requests from said home network client computers for
autoconfiguration, said reqﬁests each providing client computer identifying
information;

b) using said client computer identifying information in said request to
determine

1) local service provider information, selected from information in
a predefined directory of local service providers;

i) client computer specific data corresponding to said client
computer identifying information, selected from a database of client computer
information;

c) providing instructions for downloading said local service provider
information, and said client computer specific data to a respective home
network client computer.

2. The method of claim 1, wherein

said client computer identifying information includes a serial number
uniquely associated with said home network client computer, and

said database of client computer information includes data for said
home network client computers that is collected and stored in conjunction
with acquisition or sale of said home network client computers and/or
shipment of said home network client computers to designated recipients,
wherein said stored data for each respective home network client computer
indicates a respective serial number, a client computer model or
configuration, sales information identifying said designated recipient of said
respective home network client computer, and configuration information
specific to said designated recipient .

3. The method of claim 1, wherein
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said client computer identifying information includes a telephone
number associated with said home network client computer, wherein said
telephone number includes a first portion that identifies a geographic region
in which said home network client computer is located;
5 said directory of local service providers includes entries suitable for
| mapping said first portion of said telephone number associated with said
home network client computer to a local service provider.

4. A method for automatic configuration of a home network client computer,
10  comprising the steps of:
determining on power on of said home network client computer if said
home network client computer lacks required configuration information, said
required configuration information including information conceming a local
service provider, and client computer specific data;
15 if said home network client computer is determined to lack any of said
required configuration information, then performing the steps of:
connecting to an autoconfiguration server;
sending a configuration request to said autoconfiguration
server, said request including client computer identifying information
20 associated with said home network client computer;
receiving from said autoconfiguration server said required
configuration information;
said home network client computer using said received
configuration information to configure itself;
25 when said home network client computer has the required
configuration information and has been. configured therewith, automatically
establishing a connection to said local service provider.

5. The method of claim 4, wherein
30 said client computer identifying information includes a serial
number uniquely associated with said home network client computer, and
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said database of client computer information includes data for said

home network client computers that is collected and stored in conjunction

with acquisition or sale of said home network client computers and/or

shipment of said home network client computers to designated recipients,

wherein said stored data for each respective home network client computer

indicates a respective serial number, a client computer model or

configuration, sales infohnation identifying said designated recipient of said

respective home network client computer, and configuration information

specific to said designated recipient of said respective home network client

computer.

s

6. The method of claim 4, wherein

said client computer identifying information includes a telephone
number associated with said home network client computer, wherein said
telephone number includes a first portion that identifies a geographic region
in which said home network client computer is located,;

said directory of local service providers includes entries suitable for
mapping said first portion of said telephone number associated with said
home network client computer to a local service provider.

7. An autoconfiguration server for configuring h'ome network client
computers, comprising:

a communication interface for receiving requests from said home
network client computers for autoconfiguration, said requests each providing
client computer identifying information;

a data processor, coupled to said communication interface;

said data processor further coupled to a predefined directory of local
service providers and a database of client computer information; -

a memory coupled to said data processor, said memory storing
procedures for execution by said data processor,

said stored procedures including a configuration procedure for using
said client computer identifying information in each said request to determine
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local service provider information, selected from information in said
predefined directory of local service providers, and to further determine client
computer specific data corresponding to said client computer identifying
information, selected from said database of client computer information; said
configuration procedure further including instructions for downloading said
local service provider information, and said client computer specific data to a
respective home network client computer.

8. The system of claim 7, wherein:

said client computer identifying information includes a serial number
uniquely associated with said home network client computer, and

said database of client computer information includes data for said
home network client computers that is collected and stored in conjunction
with acquisition or sale of said home network client computers and/or |
shipment of said home network client computers to designated recipients,
wherein said stored data for each respective home network client computer
indicates a respective serial number, a client computer model or
configuration, sales information identifying said designated recipient of said
respective home network client computer, and configuration information
specific to said designated recipient of said respective home network client
computer.

9. The system of claim 7, wherein:

said client computer identifying information includes a telephone
number associated with said home network client computer, wherein said
telephone number includes a first portion that identifies a Qeographic region
in which said home network client computer is located;

said directory of local service providers includes entries suitable for
mapping said first portion of said telephone number associated with said
home network client computer to a local service provider.
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10. A client configuration system for automatic configuration of a home
network client computer, comprising:
a communication interface for sending requests from said home
network client computer for autoconfiguration, said requests each providing
5 client computer identifying information;
a data processor coupled to said communication interface;
a memory coupled to said data processor, said memory storing
procedures for execution by said data processor;
said stored memory procedures including a client configuration
10  procedure for determining on power on of said home network client computer
if said home network client computer lacks required configuration information,
said required configuration information including information conceming a
local service provider, and client computer specific data;
if said home network client computer is determined to lack any
15  of said required configuration information, then said client configuration

s

procedure further:
using said communication interface to send said request to an

autoconfiguration server;
receiving said required configuration information from said
20- autoconfiguration server,;
using said configuration information received from said
autoconfiguration server to configure said home network client computer;
when said home network client computer has the required
configuration information and been configured therewith, automatically
25  establishing a connection to said local service provider.

11. The system of claim 10, wherein
said client computer identifying information inc!ﬁdes a serial number
uniquely associated with said home network client computer, and
30 said database of client computer information includes data for said
home network client computers that is collected and stored in conjunction
with acquisition or sale of said home network client computers and/or
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shipment of said home network client computers to designated recipients,
wherein said stored data for each respective home network client computer
indicates a respective serial number, a client computer model or
configuration, sales information identifying said designated recipient of said
respective home network client computer, and configuration information
specific to said designated recipient of said respective home network client
computer.

12. The system of claim 10, wherein

said client computer identifying information inéludes a telephone
number associated with said home network client computer, wherein said
telephone number includes a first portion that identifies a geographic region
in which said home network client computer is located;

said directory of local service providers includes entries suitable for
mapping said first portion of said telephone number associated with said
home network client computer to a local service provider.
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