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DATABASE INTERROGATION

The present invention relates to databases and to database interrogation

arrangements.

Many situations arise in which it is necessary to interrogate a database in
order to select a database entry from among the entries contained within the
database. For instance, there are many commercial situations in which a user is
provided with access to a computer database in order to select a product or
service from those contained within the database. This can be achieved by the
user specifying preferences for a number of fields representing categories of
information about the products or services, such as location, price, type etc.
Operation of arrangements in accordance with previous proposals is often faxed
to result in the user being told that there are no entries in the database which
match the user preferences. The user may then decide not to pursue the matter
further, to the detriment of the business operating a commercial database, or
may be deterred from doing so by the difficulty of deciding how best to modify

the preferences in order to identify a marchihg entry.

The present invention provides database interrogation means for
selecting a database entry for which data is stored within the database in a
plurality of fields, comprising input means operable to receive data indicating
the preference of a user in relation to at least some of the fields, processing
means operable to compare user preferences with the corresponding fields for
database entries, the processing means being further operable to provide an
order for database entries, at least in part in accordance with the number of
fields for which database entries match the user preferences, and output means
operable to identify the database entries to the user in accordance with the

order provided by the processing means.

Preferably the fields are each allocated a weighting prior to the order
being provided, whereby the processing means may provide a weighted
ordering.
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The fields may include at least one dominant field, and the processing
means may be operable to place an entry which matches in a dominant field
above an entry which does not, regardless of the total number of matches of
these entries. The processing means preferably places the entries in order by
first considering the number of matches for dominant fields. Preferably, the
entries which have an equal number of matches for dominant fields are ordered

among themselves by reference to the number of matches for other fields.

Alternatively, the input means may be operable to receive from a user an
order of importance of fields, the order provided by the processing means being
created in part by reference to the order of importance. The order is preferably
provided by considering, for each entry, each field in the order of importance,
and providing a count indicating the number of matching fields, in order of
importance, before a non-matching field is identified, the entries being ordered

in accordance with their associated count.

Preferably the input means is operable to receive data transmitted over a
communication network. The output means is preferably operable to send data

to a user by means of a communication network.

The invention also provides a database system comprising a database
and database interrogation means in accordance with any of the definitions set

out above,

The invention also provides a method of interrogating a database for
selecting a database entry for which data is stored within the database in a
plurality of fields, comprising receiving data indicating the preference of a user
in relation to at least some of the fields, comparing user preferences with the
corresponding field for database entries, and providing an order for database
entries, at least in part in accordance with the number of fields for which
database entries match user preferences, and identifying the database entries to

the user in accordance with the order provided by the processing means.
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Preferably the fields are each allocated a weighting prior to the order
being provided, whereby the processing means may provide a weighted
ordering.

The fields may include at least one dominant field, an entry which
matches in a dominant field being placed above an entry which does not,
regardless of the total number of matches of these entries. Preferably, entries
are placed in order by first considering the number of matches for dominant
fields. Preferably, entries which have an equal number of matches for
dominant fields are ordered among themselves by reference to the number of
matches for other fields.

Alternatively, data may be received from a user to indicate an order of .
importance of fields, the order provided by the processing means being created
in part by reference to the order of importance. The order is preferably
provided by considering, for each entry, each field in the order of importance,
and providing a count indicating the number of matching fields, in order of
importance, before a non-matching field is identified, the entries being ordered

in accordance with their associated count.

The invention also provides data processing software for use in

interrogating a database in accordance with the method set out above.

The invention also provides a data storage device containing data
processing software operable in conjunction with a computing device to cause a

database to be interrogated in accordance with the method set out above.
Embodiments of the present invention will now be described in more
detail, by example only, and with reference to the accompanying drawings, in

which:-

Fig. 1 is a schematic representation of a database;
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Fig. 2 is a flow diagram of a first example of a database interrogation

technique in accordance with the present invention;

Figs. 3 and 4 illustrate the results of an interrogation in accordance with
the invention;

Fig. 5 is a flow diagram of additional steps for a second example of the

invention;

fig. 6 illustrates the results of a further interrogation in accordance with

the invention; and

Fig. 7 is a schematic diagram of apparatus for use in implementing the

invention.

It will be apparent from the description set out below that the invention
may be applied to a database containing information of very many types and
that the nature of the invention and its operation is not dependent on the
meaning of the data within the database. However, it is convenient, for ease of
description, to relate the description to a particular example and for this reason
alone, the following description will refer to a database which contains
information about hotels, allowing a user to select accommodation. It will be
readily apparent to the skilled man that information relating to many other
products or services could alternatively be used.

Fig. 1 illustrates schematically a database 10 relating to hotels. The
database 10 is shown schematically in Fig. 1 as having a column 12 of data field
labels. These list various criteria by which users will select hotels, such as
location, quality, price and facilities (swimming pool, bar, restaurant etc.). The
nature and number of the criteria can be selected when the database is created

and does not itself form part of the present invention.

To the right of the column 12, there are shown entries 14 for two hotels.
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In practice, many more than two entries would be expected. The top row
identifies the hotels, and indicates that these are called SEAVIEW and BEECH
TREE. The second row indicates that both are located in the town of TORQUAY.
Lower rows give other information about quality rating, price etc. in relation to
each hotel. It can be seen that there are differences in this information,

indicating corresponding differences between the hotels.

Example 1

Fig. 2 is a schematic flow diagram of a process by which a database of the
types shown in Fig. 1 can be interrogated in order to provide a user with
appropriate information for making a choice. The process begins at A. At 20, a
criterion is presented to the user. This may be, for example, the criterion of
hotel quality. The criterion is preferably presented by means of a display, such
as a computer display provided on a computer which has gained access to the
database by means of a network such as the Internet. In that case, the database
and the software for interrogating the database may be provided at an Internet
website. Alternatively, the database and associated software could be working

locally, on the computer being used by the user.

Having identified the criterion at 20, the user enters a preference relating
to that criterion, at 22. Thus, the user can enter an indication of quality
required. This preference is stored by step 24 for future reference. At 26, the
system determines if all available criteria have been offered to the user, for the
user to express a preference. If not, the routine returns to step 20, presenting a

further criterion, receiving a preference at 22, and storing this at 24.

When all criteria have been presented to the user, the routine passes to
step 28. At this step, each database entry (that is the entry for each hotel) is
compared with the preferences expressed at 22 for each criterion. That is, user

preferences are compared with the corresponding fields in the database entries.

In making this comparison at 28, the system is seeking to identify those
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criteria for which the user prefefence matches the database entry, and those for
which there is no match. It is to be noted that for some criteria, the user
preference must be identical with the database entry in order for a match to be
identified. For example, if the user expresses a preference for the hotel to have
a swimming pool, the database entry must indicate that the hotel has a
swimming pool, in order for a match to be adjudged. However, other criteria
may not require identical information. For instance, the user may be allowed to
express a preference in relation to price, such as a maximum price, so that a
match would occur with any hotel for which the price was equal to, or lower
than the preferred maximum price. In the case of quality, a match could be
adjudged for any hotel for which the quality rating was equal to, or higher than
the preferred minimum quality rating.

Having made this comparison, the system places the hotels into an order
which depends on the results of the comparison. In particular, in this simple
example, the system simply counts the number of criteria for which there is a
match and uses this score to rank the hotels. Thus, the hotel with the most
matches will have the highest score and thus be ranked first. Having created an
order at 30, the results are output at 32, to identify the database entries to the
user in accordance with the order provided by the processing means. This may
be achieved in a number of ways. For instance, the user could be provided with
details relating to a particular number of hotels, perhaps 10, indicating the
score allocated to each hotel. Thus, the user would initially be provided with
the name of the highest ranked hotel and also with details of other hotels of the
same rank or a lower rank. Thus, while the user is provided with the details of
the hotel most likely to be of interest, they are also provided with information

relating to other hotels, for comparison.

In the event that for some reason, the user decides not to choose one of
the hotels first provided in the output at 32, a further set of information could
be requested, relating to further, lower ranked entries from the order

determinéd at 30.
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Alternatively, the user could initially be provided only with information
relating to the hotel or hotels with the highest score. Information relating to
hotels with lower scores would-be provided only on request.

Fig. 3 illustrates schematically how the order is achieved at step 30.
Block 34 illustrates a block of raw data resulting from the comparisons at step
28. Each product or service within the database (i.e. each hotel, in the example)
is identified in Fig. 3 by a letter above the corresponding column of data. Each
criterion is indicated by a number to label a row of the block 34. In this simple
example, three different products or services are indicated, each with three
different criteria. The block 34 is marked with the result of the comparisons,
with a tick indicating that the corresponding product or service does match in
relation to the criterion represented by th‘at row. A cross indicates that a match
does not exist.

The raw data at 34 is still in the order in which the entries appear in the
database. The step of ordering (step 30) prior to reporting to the user is
indicated by the arrow 36 and results in an ordered block 38. In this example,
product or service C has been moved to the left-hand column as being the best
match, having three matching criteria. Product or service A is the next best
match, having two matches. Product or service B is the least good match,

having only one match.

Consequently, at step 32, the user will first be provided with information
about product or service C on the basis that it is the best fit to the user's
preferences, and is therefore the most likely to be chosen by the user.

Information about entries A and B will also be available, as has been described.

Example 2

The procedure of Example 1 may be adequate in many situations, but

there will be others for which further improvement is desirable, as follows.
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When choosing a hotel, it is often the case that some choice criteria are
fundamental to the choice, while others are less significant. For instance, it will
often be the case that the location is fundamental. For instance, a user who
requires accommodation in a particular town will not select a hotel in a town
many miles away, even if all other criteria fit the user’s preferences. The
ordering step 30 can be improved in relation to the ordering technique used in
Example 1, to take this into account, as follows.

While setting up the database and the interrogation system, one or more
of the criteria 20 can be selected as dominant criteria. When providing an order
at 30, an entry which matches in a dominant field will be considered a better
match than an entry which does not, regardless of the total number of matches
of the two entries being compared. Thus, if location is selected as a dominant
criterion, a hotel having only a few of the facilities preferred by the user, but
being located in the correct town, will be considered a better match than a hotel
which includes many of the facilities preferred by the user, but is in a different
town.

The criteria to be dominant can be preselected or can be selected by the

user at the time of use.

This small modification of the order step 30 produces a significant
difference to the results, as can be seen in Fig. 4. Fig. 4 is similar to Fig. 3,

showing a block of raw data at 40, and an ordered block at 42.

It can be seen from block 40 that entries A and B both have one match
(criteria 1 and 2, respectively), while entry C has two matches (criteria 2 and 3).
Thus, by the order method described in rellation to Example 1, entry C would be
placed first, having the greater total number of matches. However, in this
example, criterion 1 is considered to be a dominant criterion. In conséquence,
the block 42 places entry A first, being the only entry which matches in the
dominant criterion. Entry C is placed next, being ordered ahead of entry B by
virtue of the greater total number of matches (two) and being equal with entry B



WO 02/05111 PCT/GB01/03057

in relation to the dominant criteria, in view of the fact that neither entry B or C

matches in the dominant criterion.

Thus, while the entry A may appear to be a poor match with the user’s
preferences, it is nevertheless the most likely to be selected by the user, given
that the dominant criterion is matched. Thus, a hotel is likely to be selected if

it has the correct location, even if it is disappointing in its facilities.

In this example, it is particularly useful for the user to be provided with
the results of the matching for more than one entry so that it is apparent to the
user that although having a disappointing total match count, entry A is the only

entry which meets the dominant criterion (hotel location).

Example 3

The ordering technique explained in relation to Example 2 provides two
categories of criteria, namely dominant criteria and non;dominant criteria.
Thus, the ordering technique is ascribing a weighting to each criterion, either
dominant or non-dominant. This results in improved ordering, as has been
described.

Ordering can be further improved by allowing a greater number of
weightings to be used and in particular, by allowing the user to select an order

of importance of criteria.

This can be achieved by additional steps prior to executing step 20 of Fig.
2. The additional steps are shown in Fig. 5. The process begins at B. The user
is provided with a list of criteria at 44 and is invited to select the criterion
which is most important to that user. In the case of a hotel, this is likely to be
the location, but note that in this example, it is preferred that the choice is
made by the user rather than being predetermined within the system.

Having selected the most important criterion at 44, the user is invited at
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46 to select the next most important criterion. A decision at 48 determines if
any more criteria are available for ranking by the user and if so, step 46 is
repeated. Once all criteria have been ranked by the user, the process moves to

A, and continues as illustrated in Fig. 2 and described above.

Having taken from the user an order of importance of the criteria, this
order can be used when placing the database entries into an order, as illustrated
in Fig. 6. The criteria 1, 2, 3 are shown in Fig. 6 in the order given tot them by
the user, in accordance with Fig. 5. In Fig. 6, it can be seen that entry A has only
one match, whereas entries B and C have two matches each. However, entries A
and C match criterion 1, whereas entry B does not. Consequently, the raw data
block 50 is re-ordered at 52 to place entry C first, followed by entry A and then
by entry B. Entry C takes precedence over entry A because both entries match
the most important criterion (1), but entry C also matches the next most
importani criterion (2). Entry A is placed ahead of entry B because entry A

matches the most important criterion (1), whereas entry B does not.

If the entries represent hotels, with criterion 1 being the location,
criterion 2 being the availability of a swimming pool, and criterion 3
representing the existence of a restaurant, the result would be to show the user
that two hotels are available at the required location, but that one is likely to be
more preferred than the other, for having a swimming pool. However, it is
advantageous to display more than the best fitting entries because it may, in
some circumstances, be helpful to a user to show that, in this example, if the
user is prepared to forego the requirement of criterion 1, despite having chosen
this as the most important, the user can then find the other two criteria
satisfied, by choosing entry B. In the example of choosing a hotel, this may be
unlikely to affect the decision if criterion 1 is the location, but there may be
other situations in which the user would be prepared to modify his choice,

particularly if the difference in importance between two criteria was only slight.

An important technical effect can be seen within the results achieved by

the examples set out above. In each of the examples (Figs. 3, 4 and 6) there is
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no entry which matches all of the criteria. In a conventional database.
interrogation arrangement, this would result in a statement to the user to the
effect that no matches had been found. This can be extremely unhelpful to a
user, as mentioned above. However, in accordance with the present invention,
the user is nevertheless provided with information relating to the best match
and ordered in such a way that. the best match is first drawn to the user's
attention, with information about other matches also being available. Thus, a
user whose complete set of requirements cannot be met is nevertheless
provided with a suggestion as to the product or service most likely to be
considered acceptable. Another example will help explain the significance of
this, as follows.

A database containing details of motor vehicles for sale could be used by
a user who is selecting a new motor vehicle. The user might specify engine
size, interior trim, body colour and maximum price. These would form the
criteria used in ordering the database entries, as described above. Depending
upon the nature of the entries and the user’s preferences, the user might be
informed that no vehicle is available which meets all four criteria, but that
vehicles do exist which, for instance, have the required engine size, interior
trim and maximum price, but a different body colour, or the required engine
size, interior trim and body colour, but at a higher price. Thus, instead of being
supplied simply with an indication that no perfect match exists, the user would
be provided with two choices which are close, but not perfect matches. The
user can then decide that price is more important than body colour, in which
case the vehicle which matches engine size, interior trim and maximum price
can be selected despite the colour, or the user can decide that the higher price is
acceptable, in which case a more expensive car of the required engine size,
interior trim and body colour can be selected. These additional choices are

made available to the user immediately.

A database interrogation technique which reported only on perfect
matches would prevent the user from obtaining this information without much
greater difficulty, probably requiring many interrogations with slightly
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modified choices to see if any perfect matches could be retrieved. It would then
be necessary to keep a record of those matches and the corresponding modified
criteria in order to build up the information which a system according to the
present invention will provide immediately. The difficulty and frustration
involved in obtaining this information without the benefit of the present

invention is likely to deter or prevent many users from completing the task.

Fig. 7 is a schematic illustration of computing apparatus 60 by which the
interrogation techniques described above may be implemented. The apparatus
60 is based around processing means 62 which may be a computer,
microprocessor or the like, running appropriate software by which the hardware
is controlled to operate in accordance with the routines described above. Thus,
the processing means 62 incorporates comparison means 64 (such as a software
routine) which can compare a user preferences, input at 66, with database
entries stored in a database at 68. An ordering function 70 (such as another
software routine) is provided to place database entries into an order, as has

been described, prior to making them available to the user at 72.

The apparatus 60 can be implemented as a single computer having an
input device, such as a layboard, at 66, and an output device, such as a display,
at 72. Alternatively, the input and output devices could be provided as a
computer operated by the user and communicating with the processing means
62 by means of a data network such as the internet, in which case, the

processing means 62 and database 68 may be implemented as a web site.

It will be apparent that the technique can be implemented in many
different techniques and techhologies. It is particularly envisaged that the
interrogation, including all interfacing with the user, would take place by means
of software able to interrogate a data storage device containing the database.
Communication with the user could be by means of a network, such as the
Internet. Many software languages and software techniques could be used to

implement the techniques, as will be apparent to the skilled man.
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Whilst endeavouring in the foregoing specification to draw attention to
those features of the invention believed to be of particular importance it should
be understood that the Applicant claims protection in respect of any patentable
feature or combination of features hereinbefore referred to and/or shown in the

drawings whether or not particular emphasis has been placed thereon.
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CLAIMS

1. Database interrogation means for selecting a database entry for which data
is stored within the database in a plurality of fields, comprising input means operable to
receive data indicating the preference of a user in relation to at least some of the fields,
processing means operable to compare user preferences with the corresponding fields for
database entries, the processing means being further operable to provide an order for
database entries, at least in part in accordance with the number of fields for which database
entries match the user preferences, and output means operable to identify the database

entries to the user in accordance with the order provided by the processing means.

2. Database interrogation means as claimed in Claim 1 in which the fields are
each allocated a weighting prior to the order being provided, whereby the processing

means may provide a weighted ordering.

3. Database interrogation means as claimed in Claim 1 or 2 in which the fields
include at least one dominant field, and the processing means is operable to place an entry
which matches in a dominant field above an entry which does not, regardless of the total

number of matches of these entries.

4, Database interrogation means as claimed in any one of the preceding claims
in which the processing means places the entries in order by first considering the number

of matches for dominant fields.

5. Database interrogation means as claimed in any one of the preceding claims
in which the entries which have an equal number of matches for dominant fields are

ordered among themselves by reference to the number of matches for other fields.
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6. Database interrogation means as claimed in any one of the preceding claims

in which the input means is operédble to receive from a user an order of importance of
fields, the order provided by the processing means being created in part by reference to the

order of importance.

7. Database interrogation means as claimed in Claim 6 in which the order is
provided by considering, for each entry, each field in the order of importance, and
providing a count indicating the number of matching fields, in order of importance, before
a non-matching field is identified, the entries being ordered in accordance with their

associated count.

8. Database interrogation means as claimed in any one of the preceding claims
in which the input means is operable to receive data transmitted over a communication

network.

9. Database interrogation means as claimed in any one of the preceding claims
in which the output means is operable to send data to a user by means of a communication

network.

10. A database system comprising a database and database interrogation means

as claimed in any one of the preceding claims.

11. A method of interrogating a database for selecting a database entry for which
data is stored within the database in a plurality of fields, comprising receiving data
indicating the preference of a user in relation to at least some of the fields, comparing user
preferences with the corresponding field for database entries, and providing an order to

database entries, at least in part in accordance with the number of fields for which database
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entries match user preferences, and identifying the database entries to the user in

accordance with the order provided by the processing means.

12. A method as claimed in Claim 11 in which the fields are each allocated a
weighting prior to the order being provided, whereby the processing means may provide

a weighted ordering.

13. A method as claimed in Claim 11 or 12 in which the fields include at least
one dominant field, an entry which matches in a dominant field being placed above an

entry which does not, regardless of the total number of matches of these entries.

14. A method as claimed in any one of Claims 11 to 13 in which entries are

placed in order by first considering the number of matches for dominant fields.

15. A method as claimed in any one of Claims 11 to 14 in which entries which
have an equal number of matches for dominant fields are ordered among themselves by

reference to the number of matches for other fields.

16. A method as claimed in any one of Claims 11 to 15 in which data is received
from a user to indicate an order of importance of fields, the order provided by the

processing means being created in part by reference to the order of importance.

17. A method as claimed in any one of Claims 11 to 16 in which the order is
provided by considering, for each entry, each field in the order of importance, and
providing a count indicating the number of matching fields, in order of importance, before
a non-matching field is identified, the entries being ordered in accordance with their

associated count.
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18. Data processing software for use in interrogating a database in accordance

with the method as claimed in any one of Claims 11 to 17.

19. A data storage device containing data processing software operable in
conjunction with a computing device to cause a database to be interrogated in accordance

with the method as claimed in any one of Claims 11 to 17.

20. Data interrogation means substantially as hereinbefore described with
reference to, and as shown in, any one of the embodiments illustrated in the accompanying

drawings.

21. A method of interrogating a database substantially as hereinbefore described

with reference to any one of the embodiments illustrated in the accompanying drawings.
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