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Description

Technical Field

[0001] The present invention relates to a method and
a system for processing user records to determine links
therebetween, and a method and a system which uses
the link information for searching of the user records.

Background to the Present Invention and Prior Art

[0002] Directory enquiry (DQ) services for wireline tel-
ephones have been available for some years. The usual
interface to such a service is to telephone a directory
enquiries operator, and provide a name of a person for
which the corresponding telephone number is desired.
Directory enquiries is an established and profitable serv-
ice for land lines in the UK, and the service has proved
relatively easy to deploy for a number of reasons, as out-
lined below.
[0003] Firstly, at least within the UK there is a dominant
operator, and hence the majority of numbers are acces-
sible from a single source. This means that the "critical
mass" of available numbers required for a successful DQ
service is easily achieved.
[0004] Secondly the phones are tied to a location.
Thus, phone numbers can be easily categorised accord-
ing to address and duplicate names can be disambigua-
ted. Where multiple name matches are obtained the DQ
operator can ask for additional information such as geo-
graphical information to differentiate the multiple match-
es.
[0005] Thirdly, the details of the telephone line’s owner
are always known, as it is necessary to provide identifi-
cation details and an address at which the telephone line
is to be installed.
[0006] In contrast to the DQ situation for wireline tele-
phone lines the corresponding provision of DQ services
for mobile telephones is much less straightforward, as
there are a number of complicating factors, as outlined
next.
[0007] Firstly in many countries there is no dominant
operator, and hence it is difficult to create the "critical
mass" of registered users necessary to provide a com-
prehensive DQ service. In the UK for example customers
are relatively evenly split between 4 main operators and
a comprehensive directory necessitates agreement be-
tween these operators.
[0008] Secondly, by their nature mobile telephones are
not tied to a particular address and thus categorisation
by address is less appropriate. This leads to problems in
resolving duplicate names, as geographical information
cannot then be used to differentiate between multiple re-
sults.
[0009] Thirdly a further problem arises due to the ability
of mobile telephone users to have "Pre-pay" or "Pay-as-
you-go" price plans. For example the majority of mobile
telephones purchased in the UK are pre-pay telephones

and are typically purchased anonymously. In many cases
it is therefore not possible for the network operators to
know the identities of the majority of their customers.
Without such identity information it becomes very difficult
to compile a comprehensive enough directory of names
and numbers to allow a DQ service to be offered.
[0010] The absence of a centralised DQ service for
mobile telephones is presently alleviated somewhat by
the provision of name and number memory stores on the
mobile telephone handsets themselves, commonly
known as "Address Books". Here a mobile telephone us-
er can store the names and associated mobile and/or
fixed-line telephone numbers of all of his family, friends
and other acquaintances. In use the user can select the
number for a particular person direct from the telephone
address book for dialling by the telephone.
[0011] The mere provision of mobile telephone ad-
dress books in itself provides additional problems, how-
ever, as if a mobile telephone is lost or stolen then all the
numbers stored within the address book will at worst need
to be gathered again, or at best need to be entered into
a new mobile telephone. Moreover, it is quite common
for mobile telephone users to change their telephones
on a regular basis, and frequently this is most economi-
cally achieved by taking a new connection with a new
number. This necessitates a user having to communicate
her new number to those people who she wishes to have
it, and those people updating their telephone address
books. Similarly, due to this "number churn" the numbers
stored in any particular user’s mobile telephone address
book may not be current as other users may have
changed their telephones without notifying the user.
[0012] In a different context, there is described in
US6324541 a network management tool, which makes
use of two main sources of information in the form of a
public database and a private database. A user inputs
his information about his contacts in the private database,
and manually verifies the specific identity of the contact
(where there are e.g. a number of "John Smith"s existing
in the database. By using this separately verified contact
information in combination with information about e.g.
John Smith from the public database, the user may be
able to browse his way to a person he does not personally
know, but who is known to John Smith. In this way can
the user establish a contact pathway to an indirect contact
via John Smith. This method is obviously unwieldy and
requires much information from a variety of sources. It
also requires a relatively high level of manual input and
intervention, so is a slow method susceptible to human
error. It is thus not an ideal method to create and populate
a DQ database.
[0013] Other personal contact database systems are
known - in US6269369 a database is described, wherein
a user to whom a link has been created, can separately
decide whether to reciprocate and propagate the link. In
WO98/24031, a method allowing a user to control his
contacts list is described with reference to the "Small
World" phenomenon, further described below.
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[0014] In unrelated art, in the 1960’s Stanley Milgram
in "The Small World Problem", Psychology Today 1(1):
60-76 showed that any two randomly chosen individuals
in the United States are linked by a chain of six or fewer
first-name acquaintances. This concept has been popu-
larised generally as the well known "six degrees of sep-
aration" concept, or "small-world" theory. The concept
has been applied in the past to the problem of expert
referrals, and Kautz H et al in "The Hidden Web", Al Mag-
azine, Summer 1997, American Association of Al, pp.
27-36 describe an expert referral system applied to the
field of Al experts.

Summary of the Invention

[0015] In view of the above problems in the field of DQ
services, and the known concept and applications of
small-world theory, the present invention builds upon the
realisation that the address book data stored in user’s
mobile telephones can itself be exploited in accordance
with Milgram’s small world theory to alleviate the prob-
lems outlined above and to allow a workable directory
enquiry service to be provided for mobile telephones. In
particular the inventor has realised that the address book
data stored in a mobile telephone address book is rep-
resentative of the telephone’s user’s social ties within
society, and can be used to determine the user’s so-
called "geographical position" within society, based on
the social links as evidenced by an entry in his mobile
telephones address book. This notion is then further com-
bined with the further realisation that it is highly likely that
for any particular user who wishes to look up a number
in a DQ service that at least one of his family, friends, or
acquaintances may know the number in advance. This
application of "small-world" theory can then be used to
prioritise numbers returned from a DQ search in a similar
manner to that in which geographical information is used
in a conventional land-line DQ service. However, instead
of a registered user’s geographical position on the Earth
being determinative, it is instead the user’s "geographi-
cal" position in the web of social ties as defined by the
mutual entries in users’ address books which is used to
disambiguate. Moreover, this concept is not limited to
application to mobile telephone numbers, but may find
application in any system wherein user addresses such
as email addresses, IP addresses, or even physical ad-
dresses are subject to change.
[0016] Thus, this invention addresses the problem of
creating personal contact link information between users
without recourse to external data and to use that link in-
formation to obtain more accurate results when search-
ing for a particular contact and where more than one
match is found.
[0017] In order to facilitate and realise the above de-
scribed concept, the invention provides two main as-
pects. Firstly, the invention provides a mechanism for
analysing user address book records and determining
common entries therebetween which are indicative of so-

cial ties between users. The mechanism results in the
provision of link information representative of the social
ties, and which can then be used in subsequent searching
of the user address book records. Therefore, secondly
the invention further provides a mechanism for searching
of the user records in response to a query, and using the
link information to determine the most relevant result.

Summary of the Invention

[0018] In view of the above problems in the field of DQ
services, and the known concept and applications of
small-world theory, the present invention builds upon the
realisation that the address book data stored in user’s
mobile telephones can itself be exploited in accordance
with Milgram’s small world theory to alleviate the prob-
lems outlined above and to allow a workable directory
enquiry service to be provided for mobile telephones. In
particular the inventor has realised that the address book
data stored in a mobile telephone address book is rep-
resentative of the telephone’s user’s social ties within
society, and can be used to determine the user’s so-
called "geographical position" within society, based on
the social links as evidenced by an entry in his mobile
telephones address book. This notion is then further com-
bined with the further realisation that it is highly likely that
for any particular user who wishes to look up a number
in a DQ service that at least one of his family, friends, or
acquaintances may know the number in advance. This
application of "small-world" theory can then be used to
prioritise numbers returned from a DQ search in a similar
manner to that in which geographical information is used
in a conventional land-line DQ service. However, instead
of a registered user’s geographical position on the Earth
being determinative, it is instead the user’s "geographi-
cal" position in the web of social ties as defined by the
mutual entries in users’ address books which is used to
disambiguate. Moreover, this concept is not limited to
application to mobile telephone numbers, but may find
application in any system wherein user addresses such
as email addresses, IP addresses, or even physical ad-
dresses are subject to change.
[0019] Thus, this invention addresses the problem of
creating personal contact link information between users
and to use that link information to efficiently obtain accu-
rate results. The invention is defined by the appended
claims.
[0020] In order to facilitate and realise the above de-
scribed concept, the invention provides two main as-
pects. Firstly, the invention provides a mechanism for
analysing user address book records and determining
common entries therebetween which are indicative of so-
cial ties between users. The mechanism results in the
provision of link information representative of the social
ties, and which can then be used in subsequent searching
of the user address book records. Therefore, secondly
the invention further provides a mechanism for searching
of the user records in response to a query, and using the
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link information to determine the most relevant result.
[0021] In view of the above, from a first aspect the
present invention provides a method for processing user
records, comprising the steps of:-

a) receiving user record information from a plurality
of users, each set of user record information includ-
ing at least a user identifier and/or a user address,
and at least a subset of the received sets of user
record information each further including a list of one
or more other user identifiers and user addresses
b) storing the received sets of user record informa-
tion as a plurality of user records;
c) processing the user records to determine any
common user identifiers and/or user addresses
stored therein; and
d) storing link information linking those user records
for which common user identifiers and/or user ad-
dresses were found to be stored therein.

[0022] Thus the first aspect of the invention provides
the advantage that user records, some of which may in-
clude lists of user identifiers and user addresses, can be
processed such that common user identifiers or user ad-
dresses therebetween are identified. This allows the so-
cial ties represented by, for example, common entries in
mobile telephone address books to be identified. Link
information may then be generated and stored which is
representative of these identified social ties, and which
can be used in a record searching process to refine the
search results.
[0023] Preferably, at least one or more of the user ad-
dresses are telephone numbers, and at least some of
these telephone numbers are preferably mobile tele-
phone numbers. Thus the method according to the first
aspect is particularly suitable for processing user records
comprising lists of names and associated telephone
numbers. The ability to process such information is useful
in the provision of a directory enquiry service.
[0024] In alternative embodiments, the user addresses
may be email addresses, network addresses, or physical
addresses.
[0025] The processing step further comprises:

processing the user records to determine, for any
particular user record, whether the user address
and/or user identifier thereof is/are included in any
of the list of user identifiers and/or user addresses
from the other user records;
and wherein the storing step further comprises:

storing link information linking the particular user
record with those other of the user records
whose lists include the particular user record’s
user address and/or user identifier.

[0026] The above arrangement provides the advan-
tage that a particular user record’s user address or user

identifier may be searched for in other user record’s list
of user identifiers or user addresses, so as to determine
a link between the user records. In the context of mobile
telephone numbers, this allows for a user’s mobile tele-
phone number or name to be searched for in other users
address books, and a link established on the basis there-
of. Such searching allows social ties represented by the
address book entries to be identified.
[0027] Moreover, the processing step further compris-
es processing the user records to determine, for any par-
ticular user identifier and/or user address stored in the
list of any particular user record, whether the user ad-
dress and/or user identifier is/are the same as any of the
other user record user identifiers and/or user addresses;
and the storing step preferably further comprises: storing
link information linking the particular user record to those
other of the user records whose user identifiers and/or
user addresses are the same as the particular user iden-
tifier and/or user address stored in the list of the particular
user record.
[0028] The above arrangement allows for a user iden-
tifier and/or user address stored in a particular user
records a list to be matched with any of the other user
identifiers and/or user addresses from the other users
records. In the context of a mobile telephone address
book, this allows an entry in an address book to be
matched with the name and/or telephone number of a
user registered for the directory enquiry service, and
thereby establish a link therebetween.
[0029] By establishing such link information, the re-
sults returned from a search from a set of user records
can use the link information to refine the results thereof,
and hence improve the accuracy of the search.
[0030] From a second aspect, the present invention
provides a method for searching user records for user
addresses in response to a request therefor, comprising
the steps:

a) storing a plurality of user records, each record to
be processed including at least a user identifier
and/or a user address, and at least a subset of the
user records each further including a list of one or
more other user identifiers and user addresses;
b) storing link information linking those user records
for which common user identifiers and/or user ad-
dresses are stored therein;
c) receiving a search request from a user specifying
a user identifier for which the corresponding user
address is required; and
d) searching the stored user records using the link
information to provide one or more user addresses
from the user records corresponding to the user iden-
tifier specified in the search request.

[0031] In the second aspect the advantage is provided
that a more targeted list of search results in obtained by
virtue of the link information being used to provide the
search results, and hence thereby refine such results.
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[0032] The searching step further comprises identify-
ing the user record of the user making the search request,
and using the link information to identify further user
records linked to the identified user record; wherein the
link information is iteratively used to identify further user
records located up to a predetermined number of links
from the user record of the user making the search re-
quest; the searching step further comprising:

comparing the user identifiers of each respective
identified user record with the user identifier speci-
fied in the search request; and
returning the user addresses of those user records
whose user identifiers matched the search request
as the search results.

[0033] Furthermore, in an embodiment the searching
step d) further comprises the steps of:

e) searching the user records to produce a list of
search results corresponding to the search request;
and
f) using the link information to order the list of search
results in order of potential relevance.

[0034] For example, the link information may be used
to order the list of search results by "distance" in terms
of the number of links or "hops" from each user record
where the results were found, to the user record of the
user who requested the search. Thus far more targeted
search results can be obtained than would otherwise be
the case.
[0035] Furthermore, preferably within the second as-
pect at least one or more of the user addresses are tel-
ephone numbers, and even more preferably at least
some of the telephone numbers are mobile telephone
numbers. Moreover, preferably at least one or more of
the user identifiers are the names of registered users.
Such features allow the method according to the second
aspect of the invention to be particularly adapted for use
in a directory enquiries service.
[0036] In addition, from a third aspect there is also pro-
vided a system for processing user records, comprising:-

a) means for receiving user record information from
a plurality of users, each set of user record informa-
tion including at least a user identifier and/or a user
address, and at least a subset of the received sets
of user record information each further including a
list of one or more other user identifiers and user
addresses
b) record storage means for storing the received sets
of user record information as a plurality of user
records; and
c) record processing means for processing the user
records to determine any common user identifiers
and/or user addresses stored therein;

wherein the record storage means is further arranged to
store link information linking those user records for which
common user identifiers and/or user addresses were
found to be stored therein, as determined by the record
processing means.
[0037] Within the third aspect the corresponding fur-
ther features and advantages as previously described in
respect of the first aspect may be obtained.
[0038] Moreover, from a fourth aspect the invention
further provides a system for searching user records for
user addresses in response to a request therefor, com-
prising:

a) storage means, arranged to store:-

i) a plurality of user records, each record to be
processed including at least a user identifier
and/or a user address, and at least a subset of
the user records each further including a list of
one or more other user identifiers and user ad-
dresses; and
ii) link information linking those user records for
which common user identifiers and/or user ad-
dresses are stored therein;

c) means for receiving a search request from a user
specifying a user identifier for which the correspond-
ing user address is required; and
d) search means arranged to search the stored user
records using the link information to provide one or
more user addresses from the user records corre-
sponding to the user identifier specified in the search
request.

[0039] Within the fourth aspect the corresponding fur-
ther features and advantages as previously described in
respect of the second aspect may further be obtained.
[0040] Additionally, from a fifth aspect the present in-
vention also provides a computer program arranged such
that when executed on a computer system it causes the
computer system to perform the method of any of the
aforementioned second or first aspects. Moreover, from
a sixth aspect there is also provided a computer readable
storage medium storing at least part of a computer pro-
gram according to the fifth aspect. In the sixth aspect the
computer readable storage medium may be any mag-
netic, optical, magneto-optical, solid state, volatile, non-
volatile, or any other suitable computer program storage
medium known in the art.

Description of the Drawings

[0041] Further features and advantages of the present
invention will become apparent from the following de-
scription of embodiments thereof, presented by way of
example only, and by reference to the accompanying
drawings, wherein like reference numerals refer to like
parts, and wherein:-
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Figure 1 is an overall system architecture block dia-
gram illustrating the various components of the em-
bodiments of the present invention;
Figure 2 is a drawing of a general purpose computer
which may be used as the server 2 of the present
invention;
Figure 3 is a system architecture block diagram il-
lustrating the primary components of the general pur-
pose computer system of Figure 2;
Figure 4 is a graphical representation of a user record
as used in the embodiments of the present invention;
Figure 5 is a flow diagram illustrating the procedure
performed by the embodiments of the invention on
registration of a new user;
Figure 6 is a flow diagram illustrating the link creation
process for new address book entries;
Figure 7 is a flow diagram illustrating the link creation
process to a new user record in the embodiments of
the invention;
Figure 8 is a flow diagram illustrating part of a first
search process used in a first embodiment of the
present invention;
Figure 9 is a flow diagram illustrating a second part
of a search process used in the first embodiment of
the present invention;
Figure 10 is a flow diagram illustrating a search proc-
ess used in a second embodiment of the present
invention;
Figure 11 is a graphical presentation of a plurality of
user records, and illustrating the links formed there
between; and
Figure 12 is identical to Figure 11, but further illus-
trates the formation of links between user records in
the embodiments of the present invention.

Description of the Embodiments

[0042] Two embodiments of the present invention will
now be described. Both of the embodiments share the
same system architecture and also several program
components, and differ only in the search algorithms em-
ployed thereby. There thus follows a common description
of the system architecture of the two embodiments, as
well as of the user record format, and link creation pro-
grams thereof, followed by separate descriptions of the
two different search algorithms. Finally, an example op-
eration of the embodiments of the present invention when
in use will be described. In respect to all of the above, it
should be noted that the description of the embodiments
of the invention is given in the context of the provision of
a directories enquiry service, wherein users are regis-
tered for the directory enquiry service and thereby have
their numbers available to other users through such serv-
ice.
[0043] Turning first to Figure 1, Figure 1 illustrates an
overall system architecture of a directory enquiries (DQ)
service as provided by the embodiments of the present
invention. Here, a directory enquiries server computer 2

is provided, which has provided therein or otherwise ac-
cessible thereby a storage medium 14 which has a plu-
rality of user records 22 stored therein, as well computer
control programs 16, 18, and 20 which control the oper-
ation of the DQ server 2. More particularly, a user regis-
tration program 16 is provided which controls the server
during the registration of users to the service; a link cre-
ation program 18 is provided which controls the server
to create links between individual user records; and a
searching program 20 is provided, which controls the
server to search the user records 22.
[0044] A plurality of user interfaces are provided into
the server 2. Firstly, a directory enquiry call centre 4 may
be provided, staffed with human operators provided with
terminals arranged to communicate with the DQ server
2. Each human operator is further provided with a tele-
phone line hooked up to the public switched telephone
network (PSTN) 6. Accessible via the PSTN 6 are one
or more cellular mobile telephone networks 8 which pro-
vide access infrastructure for a plurality of mobile tele-
phone handsets 10. Thus, the user of a mobile telephone
handset may make a telephone call to a DQ operator in
the call centre 4 via the cellular networks 8, and the PSTN
6.
[0045] On receipt of such a call, the DQ call centre
operator uses his terminal to enter a query which is
passed by his terminal to the DQ server 2. The DQ server
2 may then use whichever of the controlling programs is
appropriate for the particular query, to search, or other-
wise operate on the user records 22. The result is then
communicated back to the call centre operator via his
terminal, who speaks the result to the user via the con-
nection established over the cellular network 8, and the
PSTN 6.
[0046] It should be noted, that in addition to making
directory enquiry queries via the above described route,
it is also possible for a user to both register for the direc-
tory enquiries service, and to enter his personal details,
as well as the details stored in his mobile telephone ad-
dress book into the user records 22. Here, the call centre
operator simply enters the information into his terminal,
which communicates the information to the server 2
which stores the information in the user records 22, as a
new user record for the particular user. Further details of
the individual user records are given later.
[0047] In addition to accessing the server 2 via a call
centre, a user of the mobile telephone handset 10 may
also directly access the server 2 by the sending of a short
message service (SMS) message via the cellular network
8 to a short message switching centre 12 (SMSC). The
short message switching centre 12 transmits the re-
ceived SMS message from the cellular network 8 to the
server 2. The server 2 is provided with software to parse
the received SMS message to thereby understand the
users query. The query can then be acted upon by the
server by the appropriate selection and execution of the
necessary control program 16, 18, or 20, and the results
passed back to the mobile handset 10 in the form of a
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reply SMS sent via the SMSC 12 and the cellular network
8.
[0048] It is envisaged that the same operations should
be performed via the SMS route to the server 2 as are
possible via the call centre 4. That is, the user may reg-
ister for the DQ service via SMS, as well as make data
entries of his own name and telephone number as well
as of those stored in his address book, and may also
send DQ search queries to the searcher via SMS. In order
to permit such functionality, the server 2 is provided with
an SMS parser program (not shown) which allows the
SMS messages received from the user 10 to be under-
stood. Preferably, the commands available to the user
to be sent via SMS to the server are predetermined in
advance, such that the SMS parser program can be ex-
tremely simple in its functionality.
[0049] As a third interface to the server 2, the DQ serv-
er is also provided with a web server program (not
shown), provided with web pages suitable for display by
a common browser application. In order to facilitate trans-
mission of such pages, the DQ server is further provided
with an internet interface, to connect the server 2 to the
internet 24. Such a connection allows any other internet
user 26 to access the web pages available on the DQ
server 2. As with the voice and SMS interfaces, the web
interface preferably provides functionality to allow a user
26 to register for the directory enquiries service and also
to allow the user to enter data such as his own personal
data, and any address book entries which he may wish
to enter onto the system. Moreover, the web pages pref-
erably also provide a search interface to the server 2.
The ability to enter user information onto web pages for
transmission to a web server is well known in the art.
[0050] Whichever of the above described interfaces is
used to access the server 2, it should be understood that
the back-end processes performed by the server 2 to
register new users, enter new data, or to perform direc-
tory searches are all identical, and are governed by the
programs 16, 18, and 20, and the user records 22. Further
details of the operation of these programs, and of the
format of the user records 22 are given later.
[0051] Another interface channel not shown on the di-
agram may be provided by the provision of specialised
terminals in central locations such as shops or the like.
The terminal is adapted to interface with a user’s mobile
phone to read the address book entries on the mobile
SIM card directly. The data from these address book en-
tries may then be sent from the terminal to the server via
a suitable network such as the internet. This has the ad-
vantage that the user need not use the cellular interface
to send the data to the server, with the attendant costs
in SMS charges. Such an interface channel would pref-
erably be limited to allowing the registration of new users
and the entering of address book data.
[0052] Having described the overall system architec-
ture of the embodiments, further description will now be
given of the apparatus required to form the server 2, fol-
lowed subsequently by a description of the format of the

user records 22, and of the operation of the user regis-
tration program 16, link creation program 18, and the
searching program 20 for each of the embodiments.
[0053] Figure 2 illustrates a general purpose computer
system which may act as the server 2 within the embod-
iments of the present invention. Later, the operation of
the embodiments of the invention will be described in the
general context of computer executable instructions,
such as program modules, being executed by a compu-
ter. Such program modules may include processes, pro-
grams, objects, components, data structures, data vari-
ables, or the like that perform tasks or implement partic-
ular abstract data types. Moreover, it should be under-
stood by the intended reader that the invention may be
embodied within other computer systems other than
those shown in Figure 2, and in particular, notebook com-
puters, main frame computers, mini computers, multi
processor systems, distributed systems, etc. Within a dis-
tributed computing environment, multiple computer sys-
tems may be connected to a communications network
and individual program modules of the invention may be
distributed amongst the computer systems.
[0054] With specific reference to Figure 2, a general
purpose computer system 1 which forms the server pro-
vided by the embodiments of the invention comprises a
desk-top chassis base unit 100 within which is contained
the computer power unit, mother board, hard disk drive
or drives, system memory, graphics and sound cards, as
well as various input and output interfaces. Furthermore,
the chassis also provides a housing for an optical disk
drive 110 which is capable of reading from and/or writing
to a removable optical disk such as a CD, CDR, CDRW,
DVD, or the like. Furthermore, the chassis unit 100 also
houses a magnetic floppy disk drive 112 capable of ac-
cepting and reading from and/or writing to magnetic flop-
py disks. The base chassis unit 100 also has provided
on the back thereof numerous input and output ports for
peripherals such as a monitor 102 used to provide a vis-
ual display to the user, a printer 108 which may be used
to provide paper copies of computer output, and speak-
ers 114 for producing an audio output. A user may input
data and commands to the computer system via a key-
board 104, or a pointing device such as the mouse 106.
[0055] It will be appreciated that Figure 2 illustrates an
exemplary embodiment only, and that other configura-
tions of computer systems are possible which can be
used with the present invention. In particular, the base
chassis unit 100 may be in a tower configuration, or al-
ternatively the computer system 1 may be portable in that
it is embodied in a lap-top or note-book configuration.
[0056] Figure 3 illustrates a system block diagram of
the system components of the computer system 1. Those
system components located within the dotted lines are
those which would normally be found within the chassis
unit 100.
[0057] With reference to Figure 3, the internal compo-
nents of the computer system 1 include a mother board
upon which is mounted system memory 118 which itself
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comprises random access memory 120, and read only
memory 130. In addition, a system bus 140 is provided
which couples various system components including the
system memory 118 with a processing unit 152. Also
coupled to the system bus 140 are a graphics card 150
for providing a video output to the monitor 102; a parallel
port interface 154 which provides an input and output
interface to the system and in this embodiment provides
a control output to the printer 108; and a floppy disk drive
interface 156 which controls the floppy disk drive 112 so
as to read data from any floppy disk inserted therein, or
to write data thereto. In addition, also coupled to the sys-
tem bus 140 are a sound card 158 which provides an
audio output signal to the speakers 114; an optical drive
interface 160 which controls the optical disk drive 110 so
as to read data from and write data to a removable optical
disk inserted therein; and a serial port interface 164,
which, similar to the parallel port interface 154, provides
an input and output interface to and from the system. In
this case, the serial port interface provides an input port
for the keyboard 104, and the pointing device 106, which
may be a track ball, mouse, or the like.
[0058] Additionally coupled to the system bus 140 is a
network interface 162 in the form of a network card or
the like arranged to allow the computer system 1 to com-
municate with other computer systems over a network
190. The network 190 may be a local area network, wide
area network, local wireless network, or the like. The net-
work interface 162 allows the computer system 1 to form
logical connections over the network 190 with other com-
puter systems such as servers, routers, or peer-level
computers, for the exchange of programs or data. In par-
ticular, within the present embodiments the network in-
terface 162 is particularly arranged to allow the server to
communicate with the SMSC 12 for the sending and re-
ceipt of SMS data, and to allow the server to communi-
cate via the internet with the user computer 26. In this
latter respect, it should be understood that two or more
network interfaces 162 may be provided as appropriate
to facilitate these different functions.
[0059] In addition, there is also provided a hard disk
drive interface 166 which is coupled to the system bus
140, and which controls the reading from and writing to
of data or programs from or to a hard disk drive 168. All
of the hard disk drive 168, optical disks used with the
optical drive 110, or floppy disks used with the floppy disk
112 provide non-volatile storage of computer readable
instructions, data structures, program modules, and oth-
er data for the computer system 1. Although these three
specific types of computer readable storage media have
been described here, it will be understood by the intended
reader that other types of computer readable media
which can store data may be used, and in particular mag-
netic cassettes, flash memory cards, tape storage drives,
digital versatile disks, or the like.
[0060] Each of the computer readable storage media
such as the hard disk drive 168, or any floppy disks or
optical disks, may store a variety of programs, program

modules, or data. In particular, the hard disk drive 168 in
the embodiment particularly stores a number of applica-
tion programs 175, application program data 174, other
programs required by the computer system 1 or the user
173, a computer system operating system 172 such as
Microsoft® Windows®, Linux™, Unit™, or the like, as
well as user data in the form of files, data structures, or
other data 171. The hard disk drive 168 provides non
volatile storage of the aforementioned programs and data
such that the programs and data can be permanently
stored without power.
[0061] In order for the computer system 1 to make use
of the application programs or data stored on the hard
disk drive 168, or other computer readable storage me-
dia, the system memory 118 provides the random access
memory 120, which provides memory storage for the ap-
plication programs, program data, other programs, op-
erating systems, and user data, when required by the
computer system 1. When these programs and data are
loaded in the random access memory 120, a specific
portion of the memory 125 will hold the application pro-
grams, another portion 124 may hold the program data,
a third portion 123 the other programs, a fourth portion
122 the operating system, and a fifth portion 121 may
hold the user data. It will be understood by the intended
reader that the various programs and data may be moved
in and out of the random access memory 120 by the
computer system as required. More particularly, where
a program or data is not being used by the computer
system, then it is likely that it will not be stored in the
random access memory 120, but instead will be returned
to non-volatile storage on the hard disk 168.
[0062] In the presently described embodiments of the
invention, the user records 22 are stored in the user data
171 area of the hard disk 168, and are moved into the
user data area 121 of the RAM 120 when required for
processing. Similarly, the user registration program 16,
link creation program 18, and searching program 20 are
stored in the application programs area 175 of the hard
disk, and read into the application programs area 125 of
the RAM 120 when required for execution.
[0063] The system memory 118 also provides read on-
ly memory 130, which provides memory storage for the
basic input and output system (BIOS) containing the ba-
sic information and commands to transfer information be-
tween the system elements within the computer system
1. The BIOS is essential at system start-up, in order to
provide basic information as to how the various system
elements communicate with each other and allow for the
system to boot-up.
[0064] Whilst Figure 3 illustrates one arrangement of
the server means of the invention, it will be understood
by the skilled man that other peripheral devices may be
attached to the computer system, such as, for example,
microphones, joysticks, game pads, scanners, or the like.
In addition, with respect to the network interface 162 it
should also be understood that the computer system 1
may be provided with a modem attached to either of the
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serial port interface 164 or the parallel port interface 154,
and which is arranged to form logical connections from
the computer system 1 to other computers via the public
switched telephone network (PSTN).
[0065] Where the computer system 1 is used in a net-
work environment, it should further be understood that
the application programs, other programs, and other data
which may be stored locally in the computer system may
also be stored, either alternatively or additionally, on re-
mote computers, and accessed by the computer system
1 by logical connections formed over the network 190.
[0066] Although the above description relates to the
server 2 provided by the embodiments of the invention,
it will also be understood that the same general computer
architecture may also be employed as the user computer
26.
[0067] Next, the format of the user records 22 will be
described, and in particular with respect to the format of
a single user record, as shown in Figure 4.
[0068] With reference to Figure 4, in order to use the
directory enquiries service provided by the embodiments
of the invention, a user must first register with the service
such that a user record is created for the user. This is
achieved by the user contacting the DQ server 2 by one
of the various interfaces described earlier (i.e. the call
centre, SMS, or over the Internet) and providing his per-
sonal details including name and mobile telephone
number, and also preferably providing name and tele-
phone number details from his mobile telephone address
book. A user record is then created for the user which
incorporates this data. Figure 4 illustrates the various
fields of a single user record.
[0069] A user record comprises a unique record
number 40, stored in a record number field. Furthermore,
the record also comprises a name field 41 for storing the
user name, and a mobile telephone number field 42 for
storing the user’s mobile telephone. Moreover, address
fields 43 and personal details field 44 may optionally be
provided for storing address and other personal details
data.
[0070] In addition to the above described personal data
for the user, the user record is also used to store address
book entries provided by the user from his mobile phone
address book. Therefore, a plurality of address book en-
tries 46 are stored, each of which contains a name field,
and two telephone number fields. The first of these tele-
phone number fields is to store the telephone number as
originally provided by the user for the corresponding
name field. The second of the telephone number fields
is to store the current telephone number which the direc-
tory enquiry system may have determined is now asso-
ciated with the name given in the corresponding name
field. Clearly, when an address book entry is first stored
in the user record, the original telephone number field
should be identical to the current telephone number field,
provided the entries are up to date in the user’s own mo-
bile telephone address book. However, as time goes on
it may be that that the telephone number associated with

the corresponding name field is determined by the DQ
system to have changed, in which case the current tele-
phone number field can be updated with this number.
This ensures that the original telephone number which
was first provided by the user corresponding with the
provided name is retained, but that where possible an
updated number is also stored such that the address
book 46 is maintained up to date. A plurality of address
book entries can be stored in a user record, and prefer-
ably sufficient data storage space is provided to allow as
many address book entries as may reasonably be re-
quired.
[0071] In addition to the above fields, each user record
also stores a number of links fields 45. Each link com-
prises three individual fields, being a record number field,
a link type field, and a weight field. Essentially, all a link
comprises is a recognition that the name or (preferably,
due to the possible large number of users with the same
name) mobile telephone number of a particular user
record can be found in the address book of another user
record. Where this is the case, the record number of that
other user record is stored as a link, and the link type
field is set to that of "address book_1 ", to indicate that
the present user’s number was found in the linked to us-
er’s address book. An optional weight field can be includ-
ed which gives some indication as to how "important" this
link is, in that during search procedures the link may prove
useful in obtaining accurate search results. When a link
is first created the weight field is set to an initial value.
[0072] In addition to recording the record numbers of
other user records for which the name or telephone
number of the present user record is found in the other
user records address book, within the embodiments the
record numbers of user records containing the name and
telephone numbers found in the particular user record’s
own address book are also stored as links. Thus, for ex-
ample, where the present user record contains an ad-
dress book entry "name_1" and "number_1" a link will be
stored in the link fields 45 to the record number which
has "name_1" stored in its name field 41, or which has
"number_1" stored in its mobile number field 42. Here,
the link type is saved as "address book_2" to indicate
that the link indicates a "direction" from the present user
to another user i.e. that the linked-to user’s number was
found in the present user’s address book, and an initial
weight value will be stored in the weight field. It should
be understood that the use of the weight field in entirely
optional, but will be discussed later with respect to how
the user records may be searched.
[0073] Thus, for a particular user record the personal
details of the user are stored therein, together with ad-
dress book entries, and link data linking the user record
to other user records. Further details about the creation
and storage of the link information will be described next
with respect to Figures 5, 6, and 7.
[0074] The process which is performed when a new
user registers with the DQ server 2 will now be described
with respect to Figure 5.
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[0075] When a user communicates with the DQ server
2 via one of the interfaces previously described, and in-
dicates that he wishes to register for the directory enquir-
ies service, the DQ server 2 executes the user registra-
tion program 16, which controls the user registration
process. The process flow of this program is shown in
Figure 5, described next.
[0076] Firstly, at step 5.2 the DQ server 2 receives the
personal details of user A. These details include the name
of user A, and the mobile telephone number. Optionally,
as already described, the details can further include user
A’s address, as well as other personal details such as
date of birth, occupation, marital status, or the like. Hav-
ing received these details from user A, at step 5.4 the
user registration program controls the DQ server 2 to
create a new record for user A and stores the record in
the user record storage 22. Then, at step 5.6 the DQ
server 2 populates the user record created for user A
with the details obtained from user A at step 5.2. The
user record for user A thus populated with user A’s details
is then saved in the user records store 22. Thus, at this
time, with reference to Figure 4, the user record for user
A will comprise a record number in the record number
field 40, and entries in the name field 41 and mobile tel-
ephone number 42. Optionally, address details may have
been entered in the address field 43, and personal details
in the personal details field 44. At this time, there will be
no address book entries 46, or link data 45.
[0077] Having saved the user A record in the data
base, at step 5.10 the user registration program 16 con-
trols the DQ server 2 to perform link creation to the new
user A record, by executing part of the link creation pro-
gram 18. The process performed by the DQ server 2
under the control of the link creation program 18 at step
5.10 is shown in Figure 7, and will now be described in
detail.
[0078] With reference to Figure 7, at step 7.2 the DQ
server 2 initiates a FOR processing loop to process the
user records of every other registered user B for which
user records are stored in the user record storage area
22. Next, at step 7.4, the link creation program controls
the DQ server 2 to initiate a second, nested FOR loop
so as to process each address book entry L in each user
B’s address book. Thus, at this point the DQ server 2 is
looking through every user record, and at every address
book entry in every user record.
[0079] Next, at step 7.6 a comparison is made as to
determine whether or not user A’s telephone number
equals the telephone number given in the present ad-
dress book entry L being processed, in the present user
record B which is being processed. If this is the case at
step 7.8 the record number of user A’s record is placed
in user B’s link record as a new link. That is, a new link
record is established in user B’s link record fields, and
which contains user A’s record number in the record
number link field, and which will have the code for "ad-
dress book_2" in the link type field. An initial weight value
may be stored in the associated weight field if used. In

this way, a link is established from the user B to the user A.
[0080] Next, at step 7.10 the same process is repeat-
ed, but this time user B’s record number is placed in user
A’s link record, that is, a link is established in user A’s
user record which contains user B’s record number in
the record number link field, and which contains the code
"address book_1" in the link type field. An initial weight
value may be stored in the optional weight field of the
link, if used. In this way, a reciprocal link is established
between user A’s record, and the record of the user B.
Following this step, processing proceeds to step 7.12,
wherein an evaluation is made as to whether all of the
address book entries L in the user B’s address book have
been processed. Similarly, if the evaluation at step 7.6
returns negative, then processing also proceeds to step
7.12.
[0081] If it is determined that not all of the address book
entries L in B’s address book have been processed, then
processing proceeds to step 7.14, wherein the next ad-
dress book entry is selected, and then the nested FOR
processing loop commences once again by the proce-
dure returning to step 7.14.
[0082] If, on the other hand at step 7.12 it is determined
that all of the address book entries L have been proc-
essed in a particular user B’s address book, then at step
7.16 an evaluation is made as to whether all of the reg-
istered users’ address books have been processed. If
this is the case then the link creation step 5.10 is com-
pleted and processing proceeds to step 5.12 on Figure
5. On the contrary, if step 7.16 returns a negative value,
and all of the registered users’ address books in the user
records store 22 have not been processed, then the next
registered user is selected at step 7.18, and the outer
FOR processing loop is repeated, with processing return-
ing to step 7.2. Due to this processing, each address
book entry in every registered user’s address book as
stored in the user records 22 is searched for the user A’s
telephone number, and reciprocal links are established
both in user A’s user record, and in each of the other
registered users user record in which user A’s telephone
number was found. Thus, with reference to Figure 4, at
this point in the procedure of Figure 5, user A’s user
record contains not only the details in the fields 41 to 44,
but may also contain link data in the links field 45 indi-
cating links to other user records in which user A’s mobile
telephone number as given in the field 42 of the user
record was found.
[0083] Returning to Figure 5, after step 5.10 the DQ
server 2 is then in a position to receive address book
entries from the user who is registering. Note that it may
be that the user does not wish to send any address book
entries, in which case the user registration program 16
may suspend its operation in respect of the particular
user who is registering, until the user sends an address
book entry to the DQ server 2. However, at some point
it is envisaged that the user will transmit an address book
entry to the DQ server 2, which is received at step 5.12.
This initiates the processing of step 5.14, wherein link

17 18 



EP 1 554 675 B1

11

5

10

15

20

25

30

35

40

45

50

55

creation is performed on the received address book entry
N. This procedure of step 5.14 is shown in more detail in
Figure 6, a description of which is given next.
[0084] Having received an address book entry from
the user A, the entry is parsed, and the telephone number
N present in the entry determined. Then, at step 6.2 a
database search of all the user records is performed for
N. In this respect, the mobile telephone field 42 of each
user record in the user record store 22 is examined to
determine whether it is the same as the number N sup-
plied in the address book entry from user A. At step 6.4
an evaluation is determined as to whether or not N has
been found in any of the user records, and if not then
processing proceeds to the optional step 6.12, wherein
the DQ server 2 sends an SMS message to the number
N advertising its directory enquiries service. It should be
noted that this is an optional step that need not be per-
formed. After step 6.12, however, processing returns to
the procedure of Figure 5 for the particular address book
entry N which was received, and step 5.16 would be per-
formed.
[0085] Alternatively, if the evaluation at step 6.4 returns
a positive result, in that the number N has been found in
the database, then at step 6.6 the record of the user B
which had the number N in the mobile telephone field 42
thereof is retrieved from the user records store 22. Then,
at step 6.8 the record number of user B’s record is placed
in user A’s link record, as a new link. That is, user B’s
record number is placed in the record number field of the
link, and the link type field is updated to read "address
book_2". An additional initial weight value may be en-
tered in the weight field if used.
[0086] Similarly, in order to reciprocate the link, at step
6.10 user A’s record number is placed in user B’s link
record, in the same manner as described above. That is,
a new link record is established, with user A’s record
number in the record number link field and with the link
type "address book_1". An optional initial weight value
may also be included in the weight field, if used. Following
step 6.10, processing proceeds to step 5.16 of Figure 5,
and the particular address book entry N is deemed to
have been processed.
[0087] Returning to Figure 5, at step 5.16 an evaluation
is made as to whether all address book entries have been
received from the user A, and if not then processing re-
turns to step 5.12 wherein a second address book entry
may be received. Alternatively, if it is determined that all
address book entries have been received, then the user
registration process as controlled by the user registration
program 16 ends. Note that step 5.16 may be evaluated
simply by sending an SMS message to the user asking
him to reply as to whether or not he has finished sending
address book entries. Such a request is equally achiev-
able over either the voice channel or the internet channel
also. After the conclusion of the process of Figure 5, i.e.
that controlled by the user registration program 16, the
user record for user A will be fully populated with the
personal details given in fields 41 to 44, any links appro-

priate, which will all be of link type "address book_1" or
"address_book_2" (dependent on whether the links are
to or from another user), and whatever address book
entries 46 which the user A cared to transmit to the DQ
server 2. Therefore, the user A record is substantially
complete at this point.
[0088] With respect to the link types mentioned above,
as described previously each of the links so far created
has been of the type "address book_2" or "address_
book_1" and this is because each of the links is created
as a result of the number being found either in user A’s
own address book, or in one of the other registered user’s
address books, respectively. Within the embodiments,
however, a second link type is possible being that of
"search" which indicates that a link was created as a re-
sult of a successful search for a number. Further details
of this link type will be given later, however.
[0089] Having described how the majority of links are
created using address book data according to the em-
bodiments of the invention, we turn now to how these
links can be used to search the user records 22 in such
a manner as to give increased accuracy of results. We
described two particular search processes herein, but it
should be understood by the intended reader that the link
data derived as described above can be used in many
ways to search the database. The two different search
processes to be described herein are described in re-
spect of a first embodiment, and a second embodiment
of an invention. The first embodiment will be described
first, with respect to Figures 8 and 9.
[0090] Assume that the DQ server 2 has received a
search request from a registered user of the directory
enquiries server, via one of the interfaces into the server.
The search request includes a search term X received
from the user A, who has transmitted the request. The
request is received at step 8.2.
[0091] After having received the request from the user
A, the DQ server 2 parses the search term X, and then
accesses user A’s record from the user record store 22,
and searches user A’s address book for the search term
X at step 8.4. An evaluation is made at step 8.6 as to
whether X is found in the user A’s address book, and if
so at step 8.7 the name and current telephone number
returned by the search term X are passed to the user at
step 8.7. The search process then ends. It will be appre-
ciated that the above described process involving steps
8.2 to 8.7 is relatively straight forward and does not make
use of the link data previously determined. However, the
link data is used if X cannot be found in the user A’s
address book, as described next.
[0092] If the evaluation at step 8.6 returns negative i.e.
X has not been found in the user A’s address book, then
at step 8.8 a record search is undertaken to search the
registered user records for the search term X to compile
a list L of possible hits. This search involves searching
through the name fields 41 of each user record to deter-
mine whether or not the search term X received from the
user A matches thereto, either substantially, or exactly.
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[0093] Next, at step 8.10 an evaluation is undertaken
as to whether the compiled list of possible hits has any
members, and if not then a null result is returned at step
8.12, and the search process finishes. If L does have
members, however, then processing proceeds to step
8.14, wherein a second evaluation is undertaken to de-
termine whether the list L has only one result. If this is
the case, then at step 8.16 a result is returned, where-
upon the process then ends. If this is not the case, how-
ever, then it must be the case that L has more than one
member, in which case processing proceed to step 8.18.
[0094] Here, at step 8.18 a FOR processing loop is
initiated wherein the records of each registered user B
who is linked to from A are to be processed. Within the
FOR loop, at step 8.20 an evaluation is performed to
determine whether the present user B which is being
processed by the loop corresponds to the search term
X. Another way of putting this is to check whether or not
the present user B is listed in the list L of possible hits,
as if so this will be because B has been determined at
step 8.8 to match the search term X.
[0095] If the evaluation returns positive, and the user
B does match the search term X, then processing pro-
ceeds to step 8.21, wherein a variable hop_count is ini-
tiated to 1. The purpose of this variable is to record how
far away from the user record of user A (who requested
the search) the user record of the present user B who
has been found to match the search term X is in terms
of the number of links from A. In the present case, as the
user B has been found by following a link directly from A
the user B is located only one link or "hop" from A, and
hence the hop_count variable is set to 1.
[0096] Following step 8.21, processing proceeds to
step 8.26, wherein the entry in L which corresponds to
the present user B who is being processed is moved to
a sub-list M. This sub-list represents a final short-list of
possible candidates to match the search term X, and is
contains the details of those members of the initial results
list L who have been found to lie within a certain number
of hops from the user record of user A, as determined by
the link information for each record.
[0097] In addition to moving the corresponding entry
in L to the sub-list M, at step8.26 the value of the hop_
count variable for the present user B being processed is
also saved with the entry from L in the sub-list M. Where
step 8.26 has been entered from step 8.21, the value of
the hop_count variable will always be 1. In addition, de-
tails of the link-type which links the user B to that of A
are also stored in the sub-list. This information may be
used later in the search process to rank the entries in the
sub-list M into a final order of potential relevance to match
the search term X.
[0098] Following step 8.26, at step 8.28 an evaluation
is performed to determine whether or not the user record
of each registered user B linked to from user A’s user
record has been processed according to the FOR loop.
If this is not the case, then at step 8.30 the next entry in
the list is selected, and the outer FOR loop is recom-

menced at step 8.18. Alternatively, if the evaluation of
step 8.28 returns a positive result, then processing pro-
ceeds to the second part of the searching algorithm,
shown on Figure 9 and discussed later.
[0099] Returning to step 8.20, if the evaluation at step
8.20 returns a negative value, in that the present user B
who is being processed does not match the search term
X, then processing proceeds to step 8.22, where a search
is initiated to search each of the user records linked to
from user B’s user record, to determine if any of those
linked records match to the search term X. An evaluation
as to whether or not a particular linked record matches
to the search term X is then made at step 8.24.
[0100] Although not depicted so on the diagram, steps
8.22 and 8.24 would in practice involve a processing loop
to search each of the user records linked to from the user
record of the user B who is presently being processed ,
so that every record linked to from B can be compared
with the search term. If any linked record matches to the
search term i.e. the evaluation of step 8.24 returns pos-
itive, then at step 8.25 the variable hop_count is set to
2, to reflect that the linked record which matches the
search term is in fact 2 hops from the user record of user
A who requested the search (one hop to the user B, and
then a second hop from user B to the record that matches
the search term). Following step 8.25, at step 8.26 the
corresponding entry in the results list L to the linked user
record which has been found to match is moved to the
sub-list M. Also stored in the sub-list is the hop_count
value (in this case 2), and the types of the links from user
A’s user record to the matching user record.
[0101] The net result of the process described above
is that the searching process is driven from the user
record of the user A who requested the search outwards
along the links to search the user records which are linked
to user A’s record (one hop away), and then further to
search the user records which are further linked from
those records (i.e. two hops away). Where an entry in
the list L of hits is found in one of these address books
so searched, then it is moved to a sublist M for further
processing. The sublist M of results therefore represents
an effective "short list" of search results, as determined
by the fact that each of the results present in the list M
can be found in the address book of a user record either
linked to directly from user A’s record, or linked to from
a user record which is in turn then linked to user A’s
record. This is a direct application of the "small world"
theory mentioned earlier in the summary of invention por-
tion of the description, and which takes the search to a
maximum depth of two hops away from the user record
of the user who requested the search.
[0102] Turning to Figure 9, Figure 9 illustrates the re-
mainder of the search algorithm of the first embodiment.
If the step 8.28 of Figure 8 indicates that all of the user
records of the registered users B linked to from the user
A user record have been processed, then processing pro-
ceeds to step 8.42 wherein the list M compiled by the
step 8.28 is analysed to determine whether the length is
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zero. If this is the case, then it means that the search
algorithm has been unable to determine a match using
the link information, and in this case it is proposed to
connect the user making the search request to a human
operator in the call centre 4 or perhaps to an interactive
voice response computer, such as are known in the art
for directory enquiries services. Such a connection will
take place at step 8.54, whereupon the search process
would then end.
[0103] If, however, at step 8.42 it is determined that
the list M has one or more entries, then at step 8.44 a
second evaluation is performed which checks whether
the list M has only one entry. If this is the case then
processing proceeds to step 8.52 wherein the single en-
try in M is returned as the search result. Processing then
ends. On the contrary, if the evaluation of step 8.44 re-
turns a negative, then it must be that the list M has more
than one entry. In this case processing proceeds to step
8.48.
[0104] Here, at step 8.48 the entries in the list M are
ranked into order, and then at step 8.50 the entry with
the highest rank is returned. The searching process then
ends.
[0105] The ranking procedure performed at step 8.48
can be performed in a number of ways. One possible
option is to use the weight values which may be optionally
stored in the link record for each link in a user record.
More particularly, it will be recalled that at step 8.26 when
an entry in the list L is moved to the sublist M, information
indicative of the link which caused the entry to be moved
is also included, and this information may include a
weight attached to the link. These weights can be used
to indicate for any particular link how successful it has
been in the past at producing an accurate search result,
and hence the weight can be used to rank the entries in
the list M into order by link weight. In such a case, the
entry in the list M which was returned from the link with
the highest weight will be ranked first, whereas the entry
in the list M from the link with the lowest weight will be
ranked last and so on in order through the list M. When
a link is first created it must be given an initial weight
which may lie midway in the range of available weights.
As a particular link is used by the searching algorithm,
the respective weight for the link can be incremented or
decremented in dependence on whether or not a link has
caused an entry to be moved to the sublist M. Therefore,
where a link is more successful in producing candidate
results for the shortlist of results, then its weight may be
increased. In this way, links which often return candidate
results may have a higher weight, which can be used in
subsequent ranking of candidates in the sublist M.
[0106] It is also possible to rank the entries in the sublist
M according to step 8.48 in other ways. For example, it
may be that the same candidate user record may be
found in M more than once, in which case a ranking may
be performed by placing those user records which are
found in M the most times at the top of the ranking, with
those numbers which are only found in M once or the

fewer times towards the bottom of the ranking. This rank-
ing works on the assumption that the more times a par-
ticular number is found in the address books of user
records which are linked to A (either by one or two hops),
then the more probability it is that that is the number which
A himself is looking for. It will be appreciated that such
an alternative method does not employ the weights for
each link, and hence with such a method the weights
could be omitted in the link data 45.
[0107] A third ranking method is to use the hop_count
variable saved with each entry in the list M. In this case,
the assumption is made that the lower the hop count for
an entry then the potentially more relevant the result, and
hence the list M can be sorted into order based on the
hop count for each entry, with those entries with lower
hop counts at the top of the list. It will be appreciated that
in the present embodiment where only two hop count
values are possible that it may be necessary to also per-
form an additional ranking method such as those de-
scribed previously to further order the results.
[0108] More particularly, it will be understood that the
above described ranking methods may be combined in
any order, such that ordering of the sub-list M occurs
according to two or more of the ranking processes. As
one example combination, the sub-list M may be ordered
according to hop count, and then further ordered accord-
ing to respective link weights. This would result in those
entries with the lowest hop count being towards the top
of the list, and then those results being themselves ar-
ranged according to weight value with those entries with
the highest (or conversely the lowest, depending upon
the precise arrangement of the weight values) weight val-
ue being towards the top of the list, and vice versa. Al-
ternatively, other combinations of the ranking methods
would also be possible, but it should be noted that it is
likely that each combination would produce a different
ordering of the results.
[0109] The most appropriate combination of ranking
processes for any particular sub-list M would depend on
the precise make-up of the entries in the list. For example,
if all the entries have the same hop count then ordering
by hop count achieves nothing, and hence it would be
more appropriate to use the other ranking processes.
Likewise, if all the entries in the list are included the same
number of times, then the second ranking process which
ranks according to the number of times an entry is found
in a list would also be inappropriate. In such cases then
ranking by one or more of the other available ranking
process is desirable.
[0110] Thus the search algorithm of the first embodi-
ment makes use of the links and the weights attached
thereto to differentiate between a list of possible results,
by driving the search from the user record of the user A
who has made the search result along the links estab-
lished between user records so as to filter a list of results
established by a universal search according to "distance"
from the user A user record. In particular, only those re-
sults which are within a certain number of hops from user
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A are considered as candidates for further processing,
and hence this search algorithm embodies the small-
world theory mentioned earlier, although only to a hop
depth of two.
[0111] We mentioned earlier that there are several
possible ways how the link data could be used to search
the user records, and hence a second searching algo-
rithm which forms a second embodiment of the invention
will now be described with reference to Figure 10. This
second search algorithm of the second embodiment
shares much in common with that previously described
in the first embodiment, and in particular each of the steps
8.2 to 8.16 of Figure 8. That is, in Figure 10 the steps
10.2 to 10.16 are respectively identical to those of steps
8.2 to 8.16 of the search algorithm from the first embod-
iment, and hence no further discussion of the steps 10.2
to 10.16 of the search algorithm from the second embod-
iment will be undertaken. In addition, the processing per-
formed by the search algorithm of the second embodi-
ment is closely related to that of the first embodiment,
but with the important difference that it is capable of
searching the links to any preset depth, and in particular
to a pre-set maximum depth. Within the second embod-
iment the general assumption is made that a result with
as lower a hop count as possible is potentially more rel-
evant than a result with a higher hop-count. The following
description of the search algorithm of the second embod-
iment therefore proceeds from step 10.14, to that of step
10.17.
[0112] At step 10.17, it must be the case that the list L
of hits has more than one member, due to the evaluations
performed at step 10.10 and 10.14. At step 10.17, prior
to initiation of the main processing loop, a variable hop_
count is initialised to 1. As in the previously described
first embodiment, the variable hop_count is required to
keep a count of the number of links between a particular
user record and the user record of the user A who made
the search request.
[0113] Following step 10.17, at step 10.18 the identity
of user A (which may conveniently be the user record
number of the user A’s user record) is placed into a list
Z, as a precursor to the main processing loop commenc-
ing.
[0114] Next, at step 10.20 a FOR processing loop is
started, which acts to process every user U in the list Z.
On the first iteration of the loop the list Z has only one
member, being the user A who made the search request.
On future iterations the list Z may have more than one
member, as will become clear later.
[0115] Within the outer FOR loop started at step 10.20
a second, nested FOR loop is started at step 10.22, which
acts to process every registered user record B which is
linked to from user U’s user record (the first time the FOR
loop is executed, the user U will be the user A). The
processing performed by the inner FOR loop is given at
steps 10.24 to 10.26. Here, firstly at step 10.24 the iden-
tity (conveniently the user record number) of the present
user record B which is being processed is placed in a list

Y. Next, at step 10.25 the present user record B is com-
pared against the search term X to see if it matches,
either substantially or exactly, to the search term. If this
is the case, the processing proceeds to step 10.26,
wherein the corresponding entry in the list L to the user
record B is moved to a sub-list M. The sub-list M has the
same purpose as in the first embodiment, and each entry
further includes the link-type of the link from the user
record for user U (user A initially) to the user record B,
as well as the present hop count as taken from the hop_
count variable. At the present time in the example de-
scribed here the hop count is 1, as the user records B
are directly linked to the user record of user A.
[0116] It should be noted here that if a user record has
already been processed, for example on an earlier op-
eration of the inner FOR loop (see later for how the inner
FOR loop can repeat) then preferably it is not processed
again by the inner FOR loop. This can be accomplished
by maintaining a list Q of user record numbers which
have been processed by the inner FOR loop previously,
and then comparing the present user record number to
be processed by the inner FOR loop with the list Q prior
to each iteration of the loop. These steps are not shown
on the diagram, but are required to ensure that only
records which have not been processed previously are
searched by the search process.
[0117] If at step 10.25 the user record B does not match
to the search term X processing proceeds to step 10.28,
wherein an evaluation is made as to whether all the user
records B directly linked to from have been processed
by the inner FOR loop. If this is not the case at step 10.20
the next user record B is selected, and the inner FOR
loop commences another iteration. In contrast, if all the
user records B have been processed by the inner FOR
loop, processing proceeds to step 10.32, wherein an
evaluation is made as to whether all the user records in
the list Z have been processed in accordance with the
outer FOR loop. If this is not the case at step 10.34 the
next user record A is selected, and the outer FOR loop
commences another iteration. In contrast, if all the user
records in list Z have been processed by the outer FOR
loop, processing proceeds to step 10.36.
[0118] At step 10.36 an evaluation is made to deter-
mine whether or not on any iteration of the inner FOR
loop the step 10.26 acted to move any results from the
results list L to the sub-list M. If this was the case then
the sub-list M will contain a short-list of candidate results
and hence no further processing would be required to
determine further candidate results. In the present ex-
ample description where the outer FOR loop has per-
formed its iterations for the list Z with only one member
i.e. the original user A, any members of M would have a
hop count of only one, in that they are directly linked to A.
[0119] If it is determined that the sub-list M has one or
more members, then processing proceeds to the step
8.42 of Figure 9, and from then on in accordance with
Figure 9 as previously described. In this respect, the
reader is referred to the discussion of Figure 9 given ear-
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lier in respect of the first embodiment.
[0120] On the contrary, if step 10.36 determines that
the sub-list M is empty, then this means that none of the
users B directly linked to from A matched the search term
X. In this case it then becomes necessary to search deep-
er within the network of user records, to a hop count of
two. That is, the user records which are linked to form
the user records which are directly linked to the user A
record will be examined.
[0121] This is achieved by proceeding to step 10.38.
Here, an evaluation is made to determine whether the
hop_count variable has reached a maximum value. This
maximum value is pre-set in advance, and may take any
integer value. The greater the value then the deeper into
the network of user records the search is allowed to pro-
ceed, but it is thought that a maximum value of no more
than six should suffice. This upper limit is based on the
so-called "small world" theory mentioned earlier, which
anecdotally provides that every person on Earth should
have no more than six degrees of separation between
them, in that any particular person should need no more
than six social or family ties to encompass the entire pop-
ulation (e.g. a "friend of a friend of a relative of a friend
of a relative of a friend" (in any friend/relative combina-
tion) could be anyone).
[0122] If the evaluation returns a positive in that the
maximum hop count value has been reached, then
processing proceeds to step 10.40, wherein a null result
is returned. The procedure then ends. Alternatively, in a
DQ system the caller may be put through to a human
operator or IVR system, in a similar manner to step 8.54
of Figure 9.
[0123] For the purposes of the presently described ex-
ample, however, assume that the maximum hop-count
value is 6, and hence as the present hop count is only 1,
the evaluation returns a negative and processing pro-
ceeds to step 10.42, wherein the hop_count variable is
incremented by 1 to 2, to reflect that on the next process-
ing loop the user records being processed are located
two hops away from user A’s user record.
[0124] Following step 10.42, at step 10.44 the list Z is
made to contain the contents of the list Y. From step
10.24 it will be recalled that whenever a user record B
was processed in the inner FOR loop its identity was also
placed in the list Y, and that was for use at this point at
step 10.44. Thus, in the present example the list Z is
made to contain the user record identities (conveniently
the user record numbers) of the each user record in the
list Y, namely each user record which was linked to from
the user A record.
[0125] Next, having updated the list Z to match the list
Y, the list Y is cleared. This is to allow totally new entries
to be placed into list Y during the next operation of the
inner and outer FOR loops.
[0126] At this point, therefore, all the user records di-
rectly linked to the original user A record have been
searched and no matches found. It is therefore necessary
to proceed one hop deeper into the network of user

records and search all those user records which are lo-
cated two hops onwards from the user A record. This is
achieved by commencing the outer FOR loop again at
step 10.20, to process every user record U in the list Z.
Now, on the second pass, there should be more than one
user U in the list Z, as every user record linked to from
the original user A should listed in the list Z. As before,
processing proceeds according to the inner FOR loop of
steps 10.22 to 10.30, and the additional steps of 10.32
and 10.34 of the outer FOR loop for every record in the
list Z. Then, the evaluation of step 10.36 is performed
again, and if still there are no candidates in the sub-list
M the hop-count is incremented, and the procedure re-
peated once again. It will be understood that the proce-
dure may be repeated as many times as necessary until
the maximum hop count parameter is reached.
[0127] Thus, the second embodiment acts to progres-
sively search along the links from the user A record deep-
er and deeper into the network of user records until either
one or more matches to the search term X are found, or
until the maximum hop count parameter is reached. The
search has the advantage of being exhaustive, as at eve-
ry hop depth in the network every user record linked to
is searched. Thus, every user record at hop depth 1 is
examined first, and if no matches are found every user
record at hop depth 2 is then examined. If still no match
is found the search proceeds to hop depth 3, and those
user records at 3 hops from the user A record are exam-
ined. If still no match is found the hop depth is increment-
ed once again, and so on until either a match is found,
or the maximum hop depth reached.
[0128] In either of the first or second embodiments of
the search algorithm as described above, once a suc-
cessful search has been carried out then preferably a
link is formed in user A’s user record to the user record
of the person who was searched for. This link is of type
"search_1 ", to indicate that the link was from the user
who requested the search, to the user who was searched
for. Preferably, a reciprocating link of type"search_2" to
the user who requested the search is placed in the user
record of the user who was searched for. In future search-
es these links may be used to facilitate additional search-
ing.
[0129] In some embodiments, the name and number
of the person who was searched for may be placed into
the address book of user A’s record. Thus, if user A ever
needs to search for the searched-for person ever again,
the search algorithm would find the number in the ad-
dress book, without having to follow the links, hence im-
proving computational efficiency of the search.
[0130] Having described the link creation and search
algorithms of the first and second embodiments, example
user records and links will now be described with refer-
ence to Figures 11 and 12.
[0131] More particularly, Figure 11 shows a plurality
of user records 70, which have been processed accord-
ing to the processing performed by the link creation pro-
gram of the embodiments, such that links 80 between
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the user records are stored in the user records. In par-
ticular, in the example shown in Figure 11 nine user
records are shown for the users Becky, Claire, Phil, Nick,
Karen, Chris, Dave, Malak, and Audrey. In this example,
Becky’s user record has links to Claire’s user record and
Phil’s user record, plus other user records not shown.
Claire’s user record has links to Becky’s user record and
Karen’s user record whereas Phil’s user record has links
to Becky’s user record and Nick’s user record. Nick’s
user record contains link fields to link to Phil’s user record,
Karen’s user record, Chris’s user record, and Dave’s user
record. Moreover, Karen’s user record contains link fields
to Claire’s user record, Nick’s user record, Malak’s user
record and other user records not shown.
[0132] Chris’s user record is linked to Nick’s user
record and Dave’s user record, as well as Audrey’s user
record. Furthermore, Dave’s user record contains links
to Chris’s user record, Nick’s user record and Malak’s
user record. Malak’s user record contains links to Karen’s
user record and Dave’s user record, as well as other user
records not shown. Finally, Audrey’s user record is linked
to Chris’s user record, in addition to other user records
which are not shown.
[0133] The above described links would have been
created by the link creation program 18 during the proc-
ess controlled by the user registration program 16 and
shown in Figure 5. Each link in this case is reciprocal, as
will have been apparent from the description given
above.
[0134] With such user records and associated links,
examples of how searching could be performed and
search links established will now be described with re-
spect to Figure 12.
[0135] As a first example, imagine that Phil wishes to
search for the number of Claire. In this case, Claire is not
in Phil’s address book, else there would have been a link
between Phil and Claire. Therefore, the searching algo-
rithm of the first or second embodiments will fail to find
Claire in Phil’s address book, and hence a search of all
the registered user records will be performed. In this case
Claire’s record may be returned, in addition to other
records of similar matches not shown. In such a case,
according to either search algorithm the user records
linked to from Phil’s user records will be searched, which
in this case are Becky’s user record and Nick’s user
record. In this case, as neither Becky nor Nick would
match to the search term provided for Claire, the algo-
rithm then looks at the user records linked to from Nick’s
and Becky’s user records. In this case, Claire is not linked
from Nick’s user record, and hence the link from Phil to
Nick proves to be of no help. However, there is a Claire
linked to from Becky’s user record, and Becky’s user
record is linked to Phil’s user record. Therefore, the
number of Claire who is linked to Becky’s user record will
be returned to Phil as the result of his search, due to this
link from Becky to Claire, and from Phil to Becky. Having
had Claire’s result returned, a link is formed in Phil’s user
record to Claire’s user record for future search use.

[0136] As a second example, imagine that Nick wishes
to search for Becky’s number. As Becky is not in Nick’s
user record address book then the links of those user
records which are linked to Nick’s user record will be
searched. In this case, Becky is linked from Phil’s user
record and hence Becky’s number will be returned to
Nick as the search result. A link is then established in
Nick’s user record to Becky’s user record for future use.
[0137] A third example is also shown, where Karen
wishes to search for Chris’s telephone number. Here,
Chris’s user record is linked to Nick’s user record, which
is linked to Karen’s user record, and hence Chris’s
number will be returned to Karen in the same manner as
previously described for the first and second examples
above. A link is then established in Karen’s user record
to Chris’s user record for future searching purposes.
[0138] Imagine now that Karen wishes to search for
Audrey’s number, using the search process of the first
embodiment. Previously, although the search algorithm
may have returned Audrey’s number as a list of possible
results, it would not have ranked Audrey’s number as the
most probable result. However, because Karen now has
a link to Chris’s user record by virtue of her previous
search therefor, and due to the fact that Audrey is linked
to from Chris’s user record as evidenced by the existing
link therebetween, the search algorithm will return
Audrey’s number to Karen by virtue of her previously es-
tablished search link to Chris’s user record. Thus, it
should be apparent that as the network develops, and
more and more user records are added, and searches
performed, then the links stored in any particular user’s
record will increase in number, such that eventually the
user records will form a largely interconnected network
of records. Such an evolution of a network of records
should improve the performance of the directory enquiry
service over time.
[0139] Now consider a fourth example, which illus-
trates the second embodiment only. Here, suppose that
Audrey wishes to search for Becky. As Becky is not di-
rectly linked to Audrey the search algorithm of the second
embodiment will then search all the user records one hop
away, in this case Chris’s user record. As Chris’ user
record does not match to the search term the hop depth
will be increased to two, and those user records two hops
away from Audrey’s user record will be examined. In this
case, this will be the user records of Nick, Dave, and
(assuming the link established by the search performed
by Karen for Chris is two-way) Karen. As none of these
user records match the search criteria of Becky, the hop
depth is increased to three, and those user records linked
to from Nick, Dave, and Karen’s user record will be ex-
amined. In this case these are Chris’s record (which has
already been examined, and hence should preferably not
be examined again), Malak’s record, Claire’s record, and
Phil’s record. As none of these would match to the search
term, the hop depth is increased once again, and those
linked records examined. In this case, the linked records
are Becky’s and Nick’s (from Phil’s record), Becky’s and
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Karen’s (from Claire’s record), and Dave’s and Karen’s
(from Malak’s record). In this case, as all of Nick’s,
Karen’s, and Dave’s records have been processed be-
fore they would preferably not be processed again. Thus
this leaves only Becky’s record, which has two entries.
As Becky’s record would match to the search term then
both entries are moved into the sub-list M, and applying
any of the ranking algorithms results in the same result
that Becky’s user record is returned.
[0140] The establishment of user records linked ac-
cording to links determined from existing personal direc-
tory data as provided by the present invention therefore
provides for powerful and efficient searching algorithms
to be devised which make use of such data, as also pro-
vided by the present invention. By such provision, im-
proved searching of directory information is obtained.
[0141] Moreover, although we have described the em-
bodiments above in terms of a directory enquiries system
for telephone numbers, it should be understood that in
fact the invention can find application in any directory
system, and in particular for other types of user address-
es such as email addresses, network addresses, and the
like.
[0142] Unless the context clearly requires otherwise,
throughout the description and the claims, the words
"comprise", "comprising" and the like are to be construed
in an inclusive as opposed to an exclusive or exhaustive
sense; that is to say, in the sense of "including, but not
limited to".

Claims

1. A method for processing and searching user records
(40-46) for user addresses in response to a request
therefor, comprising the steps:

a) receiving user record information from a plu-
rality of users, each set of user record informa-
tion including at least a user record user identi-
fier (41) and a user record user address (42),
and at least a subset of the received sets of user
record information each further including a list
of one or more list user identifiers and list user
addresses (46);
b) storing the received sets of user record infor-
mation as a plurality of user records;
c) processing the user records to determine, for
each list user address stored in the list of each
user record, whether the list user address is the
same as any of the user record user addresses
of any other user records and storing link infor-
mation in each user record linking the particular
user record to those other user records whose
user record user address is the same as a list
user address stored in the list of the particular
user record (5.7.8) and further processing the
user records to determine, for each user record,

whether the user record user address thereof is
the same as any of the list user addresses from
the other user records and further storing link
information in each user record linking the par-
ticular user record to those other of the user
records which include a list user address which
is the same as the particular user record’s user
record user address (5.7.10);
d) receiving a search request from a user spec-
ifying a user identifier for which the correspond-
ing user address is required (5.8.2);
e) identifying the user record of the user making
the search request; and
f) searching the stored user records using the
link information to produce a list of search results
corresponding to the search request, wherein
the link information is iteratively used to identify
further user records located up to a predeter-
mined number of links from the user record of
the user making the search request.

2. A method according to claim 1, wherein at least one
or more of the user addresses are telephone num-
bers.

3. A method according to claim 2, wherein at least some
of the telephone numbers are mobile telephone num-
bers.

4. A method according to any of the preceding claims,
wherein at least one or more of the user identifiers
are the names of registered users.

5. A system for processing and searching user records
(40-46) for user addresses in response to a request
therefor, comprising:

a) means for receiving user record information
from a plurality of users, each set of user record
information including at least a user record user
identifier (41) and a user record user address
(42), and at least a subset of the received sets
of user record information each further including
a list of one or more list user identifiers and list
user addresses (46);
b) record storage means for storing the received
sets of user record information as a plurality of
user records;
c) record processing means for processing the
user records to determine, for each list user ad-
dress stored in the list of each user record,
whether the list user address is the same as any
of the user record user addresses of any other
user records and storing link information in each
user record linking the particular user record to
those other user records whose user record user
address is the same as a list user address stored
in the list of the particular user record (5.7.8),
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the record processing means being further op-
erable to process the user records to determine,
for each user record, whether the user address
thereof is the same as any of the list user ad-
dresses from the other user records and to store
link information in each user record linking the
particular user record to those other of the user
records which include a list user address which
is the same as the particular user record’s user
address (5.7.10);
d) means for receiving a search request from a
user specifying a user identifier for which the
corresponding user address is required (5.8.2);
e) means for identifying the user record of the
user making the search request;
f) search means for searching the stored user
records using the link information to produce a
list of search results corresponding to the search
request, wherein the link information is iterative-
ly used to identify further user records located
up to a predetermined number of links from the
user record of the user making the search re-
quest.

6. A system according to claim 5, wherein at least one
or more of the user addresses are telephone num-
bers.

7. A system according to claim 6, wherein at least some
of the telephone numbers are mobile telephone num-
bers.

8. A system according to any of claims 5 to 7, wherein
at least one or more of the user identifiers are the
names of registered users.

Patentansprüche

1. Verfahren zum Verarbeiten und Suchen von Benut-
zeraufzeichnungen (40-46) für Benutzeradressen
als Reaktion auf eine Anfrage danach, mit den fol-
genden Schritten:

a) Empfangen von Benutzeraufzeichnungsin-
formation von mehreren Benutzern, wobei jeder
Satz von Benutzeraufzeichnungsinformation
zumindest einen Benutzeraufzeichnungs-Be-
nutzeridentifizierer (41) und eine Benutzerauf-
zeichnungs-Benutzeradresse (42) einschließt
und zumindest ein Teilsatz der empfangenen
Sätze von Benutzeraufzeichungsinformation
weiterhin jeweils eine Liste von einem/r oder
mehreren Listenbenutzeridentifizierern und Li-
stenbenutzeradressen (46) einschließt;
b) Speichern der empfangenen Sätze von Be-
nutzeraufzeichnungsinformation als mehrere
Benutzeraufzeichnungen;

c) Verarbeiten der Benutzeraufzeichnungen,
um für jede in der Liste jeder Benutzeraufzeich-
nung gespeicherte Listenbenutzeradresse zu
bestimmen, ob die Listenbenutzeradresse die
gleiche wie irgendeine der Benutzeraufzeich-
nungs-Benutzeradressen von irgendwelchen
anderen Benutzeraufzeichnungen ist, und Spei-
chern von Verknüpfungsinformation in jeder Be-
nutzeraufzeichnung, die die bestimmte Benut-
zeraufzeichnung mit jenen anderen Benutzer-
aufzeichnungen verknüpft, deren Benutzerauf-
zeichnungs-Benutzeradresse die gleiche wie ei-
ne in der Liste der bestimmten Benutzerauf-
zeichnung (S. 7.8) gespeicherte Listenbenut-
zeradresse ist, und weiterhin Verarbeiten der
Benutzeraufzeichnungen, um für jede Benut-
zeraufzeichnung zu bestimmen, ob ihre Benut-
zeraufzeichnungs-Benutzeradresse die gleiche
wie irgendeine der Listenbenutzeradressen von
den anderen Benutzeraufzeichnungen ist, und
weiterhin Speichern von Verknüpfungsinforma-
tion in jeder Benutzeraufzeichnung, die die be-
stimmte Benutzeraufzeichnung mit jenen ande-
ren der Benutzeraufzeichnungen verknüpft, die
eine Listenbenutzeradresse einschließen, die
die gleiche wie die Benutzeraufzeichnungs-Be-
nutzeradresse (S. 7.10) der bestimmten Benut-
zeraufzeichnung ist;
d) Empfangen einer Suchanfrage von einem Be-
nutzer, der einen Benutzeridentifizierer spezifi-
ziert, für den die entsprechende Benutzeradres-
se angefragt wird (S. 8.2);
e) Identifizieren der Benutzeraufzeichnung des
Benutzers, der die Suchanfrage stellt; und
f) Durchsuchen der gespeicherten Benutzerauf-
zeichnungen unter Verwendung der Verknüp-
fungsinformation zur Erstellung einer Liste von
Suchergebnissen, die der Suchanfrage ent-
sprechen, wobei die Verknüpfungsinformation
iterativ verwendet wird, um weitere Benutzer-
aufzeichnungen zu identifizieren, die bis zu ei-
ner vorgegebenen Anzahl von Verknüpfungen
von der Benutzeraufzeichnung des Benutzers,
der die Suchanfrage stellt, positioniert sind.

2. Verfahren nach Anspruch 1, wobei zumindest eine
oder mehrere der Benutzeradressen Telefonnum-
mern sind.

3. Verfahren nach Anspruch 2, wobei zumindest einige
der Telefonnummern Mobiltelefonnummern sind.

4. Verfahren nach irgendeinem der vorhergehenden
Ansprüche, wobei zumindest einer oder mehrere der
Benutzeridentifizierer die Namen eingetragener Be-
nutzer sind.

5. System zum Verarbeiten und Suchen von Benutzer-
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aufzeichnungen (40-46) für Benutzeradressen als
Reaktion auf eine Anfrage danach, mit:

a) Mitteln zum Empfangen von Benutzerauf-
zeichnungsinformation von mehreren Benut-
zern, wobei jeder Satz von Benutzeraufzeich-
nungsinformation zumindest einen Benutzer-
aufzeichnungs-Benutzeridentifizierer (41) und
eine Benutzeraufzeichnungs-Benutzeradresse
(42) einschließt und zumindest ein Teilsatz der
empfangenen Sätze von Benutzeraufzei-
chungsinformation weiterhin jeweils eine Liste
von einem/r oder mehreren Listenbenutzeriden-
tifizierern und Listenbenutzeradressen (46) ein-
schließt;
b) Aufzeichnungsspeichermitteln zum Spei-
chern der empfangenen Sätze von Benutzerauf-
zeichnungsinformation als mehrere Benutzer-
aufzeichnungen;
c) Aufzeichnungsverarbeitungsmitteln zum Ver-
arbeiten der Benutzeraufzeichnungen, um für
jede in der Liste jeder Benutzerauf zeichnung
gespeicherte Listenbenutzeradresse zu bestim-
men, ob die Listenbenutzeradresse die gleiche
wie irgendeine der Benutzeraufzeichnungs-Be-
nutzeradressen von irgendwelchen anderen
Benutzeraufzeichnungen ist, und Speichern
von Verknüpfungsinformation in jeder Benutzer-
aufzeichnung, die die bestimmte Benutzerauf-
zeichnung mit jenen anderen Benutzeraufzeich-
nungen verknüpft, deren Benutzeraufzeich-
nungs-Benutzeradresse die gleiche wie eine in
der Liste der bestimmten Benutzeraufzeich-
nung (S. 7.8) gespeicherte Listenbenutzer-
adresse ist, wobei die Aufzeichnungsverarbei-
tungsmittel weiterhin dazu funktionsfähig sind,
die Benutzeraufzeichnungen zu verarbeiten,
um für jede Benutzeraufzeichnung zu bestim-
men, ob ihre Benutzeraufzeichnungs-Benutzer-
adresse die gleiche wie irgendeine der Listen-
benutzeradressen von den anderen Benutzer-
aufzeichnungen ist, und um Verknüpfungsinfor-
mation in jeder Benutzeraufzeichnung zu spei-
chern, die die bestimmte Benutzeraufzeichnung
mit jenen anderen der Benutzeraufzeichnungen
verknüpft, die eine Listenbenutzeradresse ein-
schießen, die die gleiche wie die Benutzer-
adresse (S. 7.10) der bestimmten Benutzerauf-
zeichnung ist;
d) Mitteln zum Empfangen einer Suchanfrage
von einem Benutzer, der einen Benutzeridenti-
fizierer spezifiziert, für den die entsprechende
Benutzeradresse angefragt wird (S. 8.2);
e) Mitteln zum Identifizieren der Benutzerauf-
zeichnung des Benutzers, der die Suchanfrage
stellt; und
f) Durchsuchungsmitteln zum Durchsuchen der
gespeicherten Benutzeraufzeichnungen unter

Verwendung der Verknüpfungsinformation zur
Erstellung einer Liste von Suchergebnissen, die
der Suchanfrage entsprechen, wobei die Ver-
knüpfungsinformation iterativ verwendet wird,
um weitere Benutzeraufzeichnungen zu identi-
fizieren, die bis zu einer vorgegebenen Anzahl
von Verknüpfungen von der Benutzeraufzeich-
nung des Benutzers, der die Suchanfrage stellt,
positioniert sind.

6. System nach Anspruch 5, wobei zumindest eine
oder mehrere der Benutzeradressen Telefonnum-
mern sind.

7. System nach Anspruch 6, wobei zumindest einige
der Telefonnummern Mobiltelefonnummern sind.

8. System nach irgendeinem der Ansprüche 5 bis 7,
wobei zumindest einer oder mehrere der Benutzeri-
dentifizierer die Namen eingetragener Benutzer
sind.

Revendications

1. Procédé pour traiter des dossiers d’utilisateur (40 -
46) et y chercher des adresses d’utilisateur en ré-
ponse à une requête correspondante, comprenant
les étapes consistant à :

a) recevoir des données de dossiers d’utilisateur
provenant d’une pluralité d’utilisateurs, chaque
jeu de données de dossiers d’utilisateur com-
prenant au moins un identifiant (41) d’utilisateur
de dossiers d’utilisateur et une adresse (42)
d’utilisateur de dossiers d’utilisateur et au moins
un sous-ensemble des jeux reçus de données
de dossiers d’utilisateur chacun comprenant en
outre une liste d’un ou plusieurs identifiants d’uti-
lisateurs de liste ainsi que des adresses (46)
d’utilisateurs de liste ;
b) stocker les jeux reçus de données de dossiers
d’utilisateur sous forme d’une pluralité de dos-
siers d’utilisateur ;
c) traiter les dossiers d’utilisateur afin de déter-
miner, pour chaque adresse d’utilisateur de liste
stockée dans la liste de chaque dossier d’utili-
sateur, si l’adresse d’utilisateur de liste est la
même que l’une quelconque des adresses d’uti-
lisateur de dossiers d’utilisateur de l’un quelcon-
que des autres dossiers d’utilisateur et stocker
des données de lien dans chaque dossier d’uti-
lisateur établissant un lien entre le dossier d’uti-
lisateur concerné et ceux parmi les autres dos-
siers d’utilisateur dont l’adresse d’utilisateur de
dossier d’utilisateur est la même qu’une adresse
d’utilisateur de liste stockée dans la liste du dos-
sier d’utilisateur concerné (S. 7. 8), et poursuivre
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le traitement des dossiers d’utilisateur afin de
déterminer, pour chaque dossier d’utilisateur, si
son adresse d’utilisateur de dossier d’utilisateur
est la même que l’une quelconque des adresses
d’utilisateur de liste parmi les autres dossiers
d’utilisateur, et stocker en outre des données de
lien dans chaque dossier d’utilisateur établis-
sant un lien entre le dossier d’utilisateur concer-
né et ceux parmi les autres dossiers d’utilisateur
qui comprennent une adresse d’utilisateur de
liste qui est la même que l’adresse d’utilisateur
de dossier d’utilisateur du dossier d’utilisateur
concerné (S. 7. 10) ;
d) recevoir une requête de recherche provenant
d’un utilisateur spécifiant un identifiant d’utilisa-
teur pour lequel l’adresse d’utilisateur corres-
pondante est exigée (S. 8. 2) ;
e) identifier le dossier d’utilisateur de l’utilisateur
effectuant la requête de recherche ; et
f) rechercher dans les dossiers d’utilisateur stoc-
kés en utilisant les données de lien afin d’établir
une liste de résultats de recherche correspon-
dant à la requête de recherche, les données de
lien étant exploitées de façon itérative afin
d’identifier d’autres dossiers d’utilisateur éloi-
gnés, d’une distance allant jusqu’à un nombre
prédéterminé de liens, du dossier d’utilisateur
de l’utilisateur effectuant la requête de recher-
che.

2. Procédé selon la revendication 1, dans lequel au
moins une ou plusieurs des adresses d’utilisateur
sont des numéros de téléphone.

3. Procédé selon la revendication 2, dans lequel au
moins certains parmi les numéros de téléphone sont
des numéros de téléphone mobile.

4. Procédé selon l’une quelconque des revendications
précédentes, dans lequel au moins un ou plusieurs
des identifiants d’utilisateur sont les noms d’utilisa-
teurs enregistrés.

5. Système pour traiter des dossiers d’utilisateur (40 -
46) et y chercher des adresses d’utilisateur en ré-
ponse à une requête correspondante, comprenant :

a) des moyens pour recevoir des données de
dossiers d’utilisateur provenant d’une pluralité
d’utilisateurs, chaque jeu de données de dos-
siers d’utilisateur comprenant au moins un iden-
tifiant (41) d’utilisateur de dossiers d’utilisateur
et une adresse (42) d’utilisateur de dossiers
d’utilisateur et au moins un sous-ensemble des
jeux reçus de données de dossiers d’utilisateur
chacun comprenant en outre une liste d’un ou
plusieurs identifiants d’utilisateurs de liste ainsi
que des adresses (46) d’utilisateurs de liste ;

b) des moyens de stockage de dossiers pour
stocker les jeux reçus de données de dossiers
d’utilisateur sous forme d’une pluralité de dos-
siers d’utilisateur ;
c) des moyens de traitement de dossiers pour
traiter les dossiers d’utilisateur afin de détermi-
ner, pour chaque adresse d’utilisateur de liste
stockée dans la liste de chaque dossier d’utili-
sateur, si l’adresse d’utilisateur de liste est la
même que l’une quelconque des adresses d’uti-
lisateur de dossiers d’utilisateur de l’un quelcon-
que des autres dossiers d’utilisateur et stocker
des données de lien dans chaque dossier d’uti-
lisateur établissant un lien entre le dossier d’uti-
lisateur concerné et ceux parmi les autres dos-
siers d’utilisateur dont l’adresse d’utilisateur de
dossier d’utilisateur est la même qu’une adresse
d’utilisateur de liste stockée dans la liste du dos-
sier d’utilisateur concerné (S. 7. 8), les moyens
de traitement de dossiers étant en outre suscep-
tibles de fonctionner afin de traiter les dossiers
d’utilisateur afin de déterminer, pour chaque
dossier d’utilisateur, si son adresse d’utilisateur
de dossier d’utilisateur est la même que l’une
quelconque des adresses d’utilisateur de liste
parmi les autres dossiers d’utilisateur, et stocker
des données de lien dans chaque dossier d’uti-
lisateur établissant un lien entre le dossier d’uti-
lisateur concerné et ceux parmi les autres dos-
siers d’utilisateur qui comprennent une adresse
d’utilisateur de liste qui est la même que l’adres-
se d’utilisateur du dossier d’utilisateur concerné
(S. 7. 10) ;
d) des moyens pour recevoir une requête de re-
cherche provenant d’un utilisateur spécifiant un
identifiant d’utilisateur pour lequel l’adresse
d’utilisateur correspondante est exigée (S. 8.
2) ;
e) des moyens pour identifier le dossier d’utili-
sateur de l’utilisateur effectuant la requête de
recherche ;
f) des moyens de recherche pour rechercher
dans les dossiers d’utilisateur stockés en utili-
sant les données de lien afin d’établir une liste
de résultats de recherche correspondant à la
requête de recherche, les données de lien étant
exploitées de façon itérative afin d’identifier
d’autres dossiers d’utilisateur éloignés, d’une
distance allant jusqu’à un nombre prédéterminé
de liens, du dossier d’utilisateur de l’utilisateur
effectuant la requête de recherche.

6. Système selon la revendication 5, dans lequel au
moins une ou plusieurs des adresses d’utilisateur
sont des numéros de téléphone.

7. Système selon la revendication 6, dans lequel au
moins certains parmi les numéros de téléphone sont
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des numéros de téléphone mobile.

8. Système selon l’une quelconque des revendications
5 à 7, dans lequel au moins un ou plusieurs des
identifiants d’utilisateur sont les noms d’utilisateurs
enregistrés.
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