«» UK Patent Application «GB 2 367 917 « A

(43) Date of A Publication 17.04.2002

{21) Application No 0025042.3 (51) INTCL’
GO6F 17/30
(22) Date of Filing 12.10.2000

(52} UK CL (Edition T )

G4A AUDB
(71) Applicant(s)
QAS Limited . (56) Documents Cited
{Incorporated in the United Kingdom) EP 0559358 A2 EP 0458698 A2
George West House, WO 99/38094 A1 US 5778405 A
2-3 Clapham Common North Side, LONDON, US 5768423 A US 5737732 A
SW4 9QL, United Kingdom US 5655129 A
Document Analysis and Recognition, 1997, Proc.
(72) Invent?r(s) Fourth Int. Conf., vol. 1, pages 238-242,
David John Bellamy Pattern Recognition, IEE Colloquium, 26 February
David Richard Ranson 1997, pages 3/1 - 3/5

Which Computer?, v17, n10, page 50, October 1994
(74) Agent and/or Address for Service

Abel & Imray (68) Field of Search
20 Red Lion Street, LONDON, WC1R 4PQ, UK CL (Edition S ) G4A AUDB
United Kingdom INT CL7 GOS6F 17/30

Online: WPI, EPODOC, PAJ, INSPEC, XPESP,
COMPUTER, IEL, Selected Internet sites

(54) Abstract Title
Retrieving data representing a postal address from a database of postal addresses using a trie structure

(57) Data representing a postal address (30) is retrieved from a coded address database (6) representing, in
the form of a tree of coded postal address elements (27, 28, 29), a multiplicity of postal addresses. A dictionary
(4) formed as a trie data structure is provided, the path from the root node (10) to the leaf nodes (11)
representing respective postal address elements. A processor (2) receives input data (8) comprising one or
more input terms (8a, 8b) for finding a postal address (30) represented in the address database (6). The
processor (2) searches the dictionary (4) for entries (31) exactly corresponding to the search terms and for
entries (32a, 32b, 32c) allowing for the possibility of the input data containing one or more errors. The
processor then finds, by reference to a location index (5}, the matched coded postal address elements (27a,
27b, 28a, 28b, 28c) corresponding to the entries (31, 32a, 32b, 32¢) in the dictionary (4) determined by the
processor (2) as corresponding to the input terms (8a, 8b). The processor (2) then determines which of the
matched postal address elements (27a, 27b, 28a, 28b, 28¢) belong to the same address (30) and then with
reference to a separate decoding index (7) decodes the address elements to output a full and correctly
formatted postal address (9).
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Method of and apparatus for retrieving data representing a

postal address from a database of postal addresses

The present invention relates to a method of and apparatus
for retrieving data representing a postal address from a
database representing a multiplicity of postal addresses and
also to a computer program product executable in a processor to
perform such a method and to a data product operable on by a
processor to enable the method to be performed.

In particular, the present invention relates to providing
an apparatus, for example, a computer system that operates on a
database representing a multiplicity of postal addresses
enabling a user to retrieve a postal address from the database
by providing the computer system with input data, for example a
postal code (referred to in some countries as a zip-code).

Such systems are known in the prior art and facilitate
obtaining full postal address details of a given postal address
on the basis of partial input data leading to, for example,
fewer keystrokes being required to be entered by a keyboard
operator to obtain a full postal address. Furthermore, if the
database on which the computer system operates is accurate and
up to date (for example, if the database is provided by the
relevant postal authorities), a postal address can be retrieved
that is both accurate and correctly formatted (i.e. a correctly
laid out address in accordance with the practice of the postal
authorities in the relevant region).

A common situation where such a system is especially
useful is when a customer gives details of an address over the
telephone. The person receiving such information can readily
access the database of addresses and find the correct address
on the basis of the information given orally, which being open
to possible misinterpretation might otherwise lead to incorrect
address details being entered. Such a system is also of
benefit when entering address details from hand-written

information, which may be incomplete or difficult to read.
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One such computer system of the prior art is a computer
programmed with the product sold by us known as QuickAddress™
PRO V3 (Version 3). The software of that product was written
for use with a database of postal addresses in the UK. The
search engines and the data structures used were designed
around the British format of addresses and, in particular, the
postcode system presently adopted in the UK. 1In the UK a
postcode represents, on average, about 15 addresses. Providing
the system with a postcode might therefore require the operator
only to enter a house number in order to obtain full details of
a unique postal address.

In countries other than the UK, postal codes (sometimes
referred to as zip-codes) may relate to many more than 15
addresses and may in some countries cover more than one town.
The software, in particular the search engines used, and the
data-structures used in QuickAddress™ V3, being tailored for
use with UK addresses, may not therefore be the most
appropriate for use in a computer system for retrieving
addresses relating to a country other than the UK.

Another example of the prior art is a computer programmed
with the product sold by us known as QuickAddress™ PRO World
Version (Version 1). The software of that product was written
for use with a database of postal addresses of ény country
(i.e. not limited to the UK). The software used to search for
postal addresses makes use of a searching method known as
“spattern matching”. Input terms are converted into a series of
three letter strings which are compared with a store of all
possible three letter strings together with the postal
addresses having such three letter strings contained within
them. Such a method of searching can be time consuming and may
require a significant amount of memory to be available in which
to store the data relating to each possible three letter string
and the associated postal addresses (or parts thereof) contain
such a string.

The present invention therefore seeks to provide an

improved method of and apparatus for retrieving data
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representing a postal address from a database representing a
multiplicity of postal addresses. The present invention also
seeks to provide a computer program product executable in a
processor to perform such an improved method and to a data
product operable on by a processoxr to enable such a method to
be performed.

According to a first aspect of the present invention there
is provided a method of retrieving data representing a postal
address from a database representing a multiplicity of postal
addresses, the method comprising the following steps:

a) providing a first machine-readable database
comprising data representing a multiplicity of postal
addresses, each postal address being formed of one or more
postal address elements,

b) providing a dictionary in the form of a second
machine-readable database, the dictionary comprising data
representing entries, each entry corresponding to at least one
postal address element represented by the data of the first
database,

c) providing a processor able to access the data stored
in the first and second machine-readable databases,

d) the processor receiving input data comprising one oOr
more input terms for finding a postal address represented in
the first database,

e) the processor searching the dictionary for entries in
the dictionary corresponding to the one or more input terms,

£) the processor ascertaining information concerning
data in the first database representing the or each postal
address element corresponding to the or each entry in the
dictionary determined by the processor as corresponding to the
one or more input terms, and

g) the processor outputting data representing the or
each postal address, if any, represented by the first database
determined by the processor in view of the information
ascertained in step f) as being in accordance with the input

data, wherein
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the dictionary is in the form of a tree data structure,
having a root node and terminating in a multiplicity of leaves,
the path from the root node to a leaf being representative of
an element of a postal address.

Having a dictionary arranged in such a way facilitates, as
is explained in more detail below, the retrieval of a target
postal address (i.e. the postal address intended to be
retrieved by the input data) without the need for relying on a
particular format of postal code. Furthermore, having a
dictionary arranged in such a way allows the searching to be
carried out in a more efficient manner than the prior art
method using three letter strings.

It will be understood that a leaf node generally
represents a termination point within the tree, although in
relation the present invention a termination point need not
necessarily be a “pure” leaf node (as is explained further
below) .

The databases are preferably in electronic format readable
by a computer processor. For example, the databases may each
be partially or wholly stored in RAM, ROM, CD-ROM, disc, tape
or any other electronic storage media.

The output data concerning the or each postal address
found by the processor preferably includes data in addition to
the data required to represent the letters that form the postal
address elements of the full address. For example, the
additional output data may inclﬁde data representing control'
characters, formatting characters or the like. For example,
the additional data may comprise data representative of
carriage returns, end of string data or the like. Preferably,
the output data is in a form that allows the data to be
imported into a separate computer application; in such a case,
for example, the additional output data may, for each postal
address element of the address, include data indicating the
category (or type) of postal address element.

Preferably, the output data is in a form that enables a

printer, when required, to print the address on a print medium,
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such as for example paper, a label, or the like. The method
preferably includes a step in which the output data is
eventually printed out as a postal address onto a print medium,
the print medium being affixed to, or forming a part of, an
item of post. The item of post may then be sent to the
intended recipient via conventional postal delivery services.

The first database of data representing a multiplicity of
postal addresses may conveniently be formed as a tree data
structure having a root node and terminating in a multiplicity
of leaves, the path from a root node to a leaf being
representative of a postal address. Nodes closer to the root
node may, for example, represent geographical wider regions
than those nodes closer to the leaves. For example, for a
database of postal addresses in the USA, the nodes in the first
level below the root node (i.e. further away from the root) may
represent the states forming the USA and the nodes in the next
level may represent counties within each state.

Each postal address element may be comprised of a line of
the address. Each postal address element may comprise sub-
elements, for example, separate words. For example, the words
“"NEW YORK” may form a single postal address element.
Alternatively, one postal address element may be required to
represent each word or sub-element of an address.
Advantageously, there is provided data enabling the processor
to determine whether a pair of nodes, of the first database, at
different levels in the tree data structure relate to the same
postal address. For example, each node in the tree may be
assigned an off-set value indicating the distance in memory to
the next node at the same level, the data being so arranged
that two nodes stored in memory relate to the same address if
the offset value associated with the first node in memory (the
second node being stored further ahead in the linear memory
store) is greater than the distance in memory from the first
node to the second node. Such an arrangement may simply be a
linear store of the nodes, all the descendants of any given

node being located after that node, in the linear store, and
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before the next node in the linear store that is not a
descendent of said given node. For example, if node A has
children nodes B and C, child node B having children nodes D
and E and child node C having child nodes F and G the order of
storage of those nodes would be A, B, D, E, C, F, G.

preferably, the data representing each postal address
element in the first database comprises a code for the address
element. Having such codes enables the data representing the
addresses to take up less storage space. For example, certain
words may occur many times within different addresses
represented by the data. Such a word may be allocated a code,
the code taking up less space than the space required to
represent each of the letters of the word. Each code may be in
the form of a pointer pointing to a location in a memory where
a representation of the characters forming the postal address
element is stored. Preferably there is provided a separate
data store, in addition to the dictionary, enabling the codes
representing postal address elements to be decoded by reference
to the separate data store. That separate data store may then
be designed to allow the processor access to full and correctly
formatted representations of the address elements, whilst the
dictionary may be formed without distinction to different
formatting thereby facilitating a more comprehensive searching
for address elements corresponding to an input term.

As mentioned above, the method includes the step of
providing a dictionary in the férm of the second machine
readable database, the dictionary comprising data representing
entries, each entry corresponding to at least one postal
address element represented by the data of the first database.
Further advantageous or preferred features relating to that
dictionary will now be discussed. Preferably each entry,
represented by the path from each leaf of the tree to the root,
of the dictionary is unique. Thus, the same address element
represented in different parts of the first database
corresponds to only one entry in the dictionary. However,

there may be more than one dictionary. The dictionary may also
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comprise more than one tree structure. Separate dictionaries
or separate tree structures of a dictionary, may facilitate
faster searching.

Advantageously, the dictionary is so arranged that the
nodes of the tree data structure each contain data representing
a portion of the or each entry in the dictionary sharing the
unique stem defined by the path from the root to that node and
a plurality of the nodes have a plurality of such portions.

The data structure may effectively be considered as a modified
“trie” data structure, wherein each node effectively represents
a single portion, but the data representing said portion is
held in the parent node. The nodes preferably contain data
relating to a number of separate portions, said number being
greater than or equal to the number of child nodes. Such a
structure may facilitate faster searching of the dictionary,
because the processor can discount child nodes as being
irrelevant to the search in question without having to follow a
pointer to such child nodes.

Preferably, each portion in a node in the dictionary
either acts as a termination point or has a single path leading
from it to another node in a lower level in the tree (further
away from the root node). Preferably, the or each portion of
the or each node in the dictionary data structufe has no more
than one child node. It will be understood that a node can
include a termination point (the node effectively acting partly
as a leaf and partly as a parent node). A node may also
include a plurality of termination points. The data tree may
include pure leaf nodes (i.e. childless nodes) and mixed
leaf/parent nodes (i.e. nodes having at least one child and at
least one termination point). For example, a node of the tree
of the dictionary may represent many elements sharing the same
stem, the stem itself being a postal address element (for
example, a node wherein the path from the root to the node
represents “LONDON”, which is itself an address element, must
also have pointers to nodes in lower levels if elements such as
“LONDONDERRY” or “LONDON ROAD” are to be represented). The
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dictionary thus preferably includes data representative of end
of string characters.

Conveniently the last character of the portion of each
dictionary entry represented by a termination point, whether a
leaf by itself or part of a parent node actihg as a leaf, is a
character or data flag representative of the end of a string.

Preferably, each portion represented within a node of at
least some nodes of said plurality of nodes is a single
character. For example, if a node of the tree data structure
representing the dictionary has more than two child nodes, it
is preferable that each respective portion of the node is a
single character.

Preferably, the dictionary is so arranged that at least
some of said portions of the nodes each cdmprise a plurality of
characters. For example, in the case of a given node either
having only one child node or being a pure leaf node, if the
given node could otherwise be represented as a series of single
child nodes it is preferable for the node to represent the
series of nodes collapsed into a single node, so that the given
node contains all the characters as a single portion that would
otherwise be represented by that series of single child nodes.
By way of example, consider the dictionary structure that may
be used to represent the elements "“BAKER STREETﬂ”, “BAKER
SQUARE{”, “BRISTOL ROADY” and “LONDONY”, only, wherein the “{~
character represents the end of the address element. The
structure may be as follows: a first node (the root node)
contains two portions, one containing a “B” the other
containing an “L”; the “L” portion of the root node points to a
pure leaf node containing the portion “ONDONY{” ; the pointer
from the letter “B” in the root node points to a second node
containing the portions “A” and “R”; the pointer from the “A”
portion points to a third node having a single portion
containing “KER S”; the pointer from “R” points to a pure leaf
node containing the portion “ISTOL ROADY”; the pointer from the
“KER S” points to a node having the portions “T” and “Q”, the
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pointing to a leaf representing “UAREY"” .

The dictionary structure may be a structure equivalent to
a trie structure, where the letters in the nodes have
effectively been promoted back towards the root to their parent
nodes.

Step e) is preferably performed so that each time the
processor searches the dictionary, the processor accesses the
data relating to any given node in the dictionary no more than
once. Step e) may however be performed such that the processor
searches the dictionary more than once as is explained below;
in such a case the processor may access a given node in the
dictionary more than once during step e), but the processor
preferably accesses the data in that node no more than once per
search of the dictionary.

Advantageously, the dictionary is stored in memory
(whether RAM, ROM or otherwise) such that the processor is able
to have faster access to those nodes in the dictionary that are
most commonly accessed compared with the access times relating
to nodes that are accessed less frequently. For example, the
dictionary may be stored as a linear store of the nodes, the
root node being stored as the first node in the linear store,
the child nodes of the root node being stored directly
thereafter and the child nodes of those child nodes being
stored after the last child node of the root node, and so on.
Storing the nodes of the dictionary in such a way also allows
the pointers that enable the processor to find the child nodes
of a given node to be expressed as of fset values, wherein those
offset values are generally relatively small in size (and
therefore collectively take up less memory than they might do
if the nodes were stored in another manner) owing to the fact
that the children of a given node may be grouped together.

preferably, the dictionary may be stored such that nodes
in a level closer to the root node are stored closer to the
beginning of the linear memory store than nodes in levels

further away from the root node. Preferably, at least the root
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node is stored in fast memory (i.e. a memory medium, such as
RAM memory, that the processor is able to access faster than
other types of memory media, such as for example a hard disk).
More preferably, at least the root node and its children nodes
are stored in fast memory. Even more preferably, the root node
and the nodes in a plurality of levels below the root node are
stored in fast memory.

Step e) may be so performed as to find if there is an
entry in the dictionary that corresponds exactly to each input
data term. If more than one input data term is inputted and
all the data terms have entries in the dictionary corresponding
thereto, and there is a single postal address that contains
postal address elements corresponding to all of the dictionary
entries found by the processor, then the method preferably
outputs data relating to that single postal address. It is
likely in such a case that said single postal address is the
address intended to be retrieved by the input data.

If however, there are one or more input data terms that do
not correspond exactly to any entry in the dictionary and/or
there are a plurality of postal addresses that the processor
identifies as being possible matches corresponding to the input
data, or no such postal addresses are found by the processor,
the method may include further steps to either éutput data
indicating the status of the processor’s findings (for example
to inform a user using the method that a single address could
not be found) and/or to perform further steps in an attempt to
improve the likelihood of retrieving the intended postal
address. The provider of the input data initially provided (the
provider, for example, being a user or a machine such as
another computer system) might as a part of this process be
prompted for further or different input data.

Steps f) and g) of the method may include ascertaining the
location of each occurrence of data within the first database
corresponding to the or each entry in the dictionary,
determined by the processor as corresponding to the one or more

input terms, and determining from the locations so ascertained
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the postal address or addresses being in accordance with the
input data. For example, the processor may simply determine
from the locations of the occurrences the postal address or
addresses having (or sharing) the greatest number of
occurrences.

Rather than aiming to retrieve a single address the
invention may be used to output data containing details of a
plurality of addresses, it being left to the user to select
which of those addresses, if more than one are retrieved, is
the target address.

Step e) thus preferably includes the processor initially
searching the dictionary for any entry in the dictionary
identical to the or each input term. If during step e) no
entry is found that is identical to any of the input terms the
processor may then search the dictionary for entries having a
lower quality correspondence with the or each input term. For
example, on not finding any entries in the dictionary identical
to the input data: the processor may then search allowing for
one error at first, and if that search fails, performing a
further search, allowing for two errors, and so on. A single
error may be counted if the search term and the dictionary
entry differ by one character being deleted, added or replaced
with a different character. The quality of corfespondence
between two terms may be judged by calculating the
“Levenshtein” edit difference between the two strings.

As mentioned above, the searching of the dictionary is
preferably performed so that for each search of the dictionary
the processor need access the data represented by each node no
more than once. Therefore, if the processor is to allow for
one or more errors in an input term, it is preferred that the
processor will for any given node allow for more than one of
its child nodes as representing a possible route through the
dictionary to a matching entry in the dictionary (allowing for
said one or more errors). For example, if the processor is to
allow for one error, all of the child nodes of the root node

will be of relevance, because the first letter of the input



10

15

20

25

30

35

- 12 -

term may be treated as being substitutable by a different
character, as being an erroneous added character or as being
representative of the second character of a given entry in the
dictionary (i.e. the data input term missing the first
character of the target dictionary entry). On allowihg for one
or more errors, the nodes closest to the root node will be of
much greater relevance than nodes on levels further away from
the root node. Having the data relating to nodes closer to the
root node in fast memory is therefore of great advantage when
searching the dictionary and allowing for one or more errors in
the input terms.

If a plurality of input terms are inputted and the
processor finds during step e) one or more entries in the
dictionary identical to at least one, but not all, of the input
terms, respectively, thereby leaving one or more unmatched
input terms, then the processor advantageously continues
searching the dictionary for entries having a lower quality
correspondence with those unmatched input terms. Such a method
assumes that if an input term matches a dictionary entry
exactly then there is a good chance that the input term is
actually correct. Put another way, it may be assumed that
there is a relatively high probability that the target postal
address includes a postal address element identical to the
input term found in the dictionary, it being assumed that it is
relatively unlikely for an incorrect data term (i.e. one
containing an error) to correspond exactly to a postal addreés
element of a different and therefore incorrect postal address.
For example, if the input data includes the terms “LONDRON” and
“HEATHROW” , the term “HEATHROW” would be matched, but the term
“LONDRON” would not; the processor would then proceed to search
for dictionary entries corresponding to “LONDRON” allowing for
one error, but the processor would not search for the term
“HEATHROW” again.

Similarly, the method may be such that if, on reducing the
quality of correspondence required faor matching an input data

term with a dictionary entry, further terms are matched, but
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other terms are still left unmatched, searches of entries
having correspondence of even less quality need only be
conducted on those remaining unmatched terms. Such a method of
searching may save considerable time that would otherwise be
spent on searching for lower quality matches for terms that
have already been found to correspond to dictionary entries
with a relatively high quality correspondence.

The searching of the dictionary may alternatively search
for entries corresponding to the input data terms, the quality
of correspondence being within a given threshold, which may be
pre-set and may be fixed.

The postal address elements forming a postal address may
notionally be divided into categories. The categories may
éimply be the level in the tree of the first database in which
the postal address element appears. The categories may be
representative of the type of postal address element. There is
preferably provided data enabling the processor to ascertain
the category of a given postal address element represented by
data in the first database. Such data may implicitly be
provided by the structure of the first database. The method
may thus be able to distinguish between postal address elements
being formed of the same characters, but being of a different
category. For example, if there were entries in the first
database relating to both a town and a county named “ABCDEF”,
it would be beneficial if the processor were able to
distinguish between the two.

In the case where a given postal address element may be
attributed with or assigned a category, the processor is
preferably able to be provided with input data including an
indication of the category of postal address element that each
of at least one of the input terms represents. The input data
received by the processor in step d) may be processed by the
processor before step e) is performed. Alternatively the input
data received by the processor in step d) may be pre-processed.

The processing of the input data may for example, be for

the purpose of reducing the likelihood of a postal address not
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being found through differences in data syntax between the
input terms and the postal address elements represented by the
data of either or both of the first and second databases. For
example, the dictionary may be formed of certain characters
only, “illegal” characters of postal address elements either
not being represented in the dictionary or being represented by
different characters or in a different order. For example, the
entry in the dictionary corresponding to a postal address
element including a space, may exclude the space character.
Also the entries in the dictionary may, for example, be
represented without using any upper case letters. If upper
case letters in the input data terms are converted to lower
case letters before the dictionary is searched then the search
in step e) may then be case insensitive.

Entries represented in the dictionary entries may be
formed such that information concerning the premise number of
an address is excluded. For example, “10 High Street” would be
represented in the dictionary as “High Street”. Thus, when an
input term starting with a number is provided as part of the
input data, such data may be processed, before step e) is
performed, so to remove the number from the beginning of the
input term before searching the dictiocnary for corresponding
entries. Once an entry has been found that matches the input
term (with the number deleted) the processor may then ascertain
whether the postal address element relating to the input term
is represented by a node having nodes representing premise |
numbers as its child nodes and whether or not any of those
child nodes represents the number removed from the input data.

In the case where a postal address element includes a
number, which does not relate to a premise number, the
corresponding entry in the dictionary is preferably represented
by an entry having the relevant number moved to the end of the
entry, the dictionary preferably not containing any data
relating to premise numbers. The processing of the input data
including a number, for example a number appearing at the

beginning of the term, preferably comprises of effectively
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splitting the input term into two terms, one term including the
number at the end and the other term excluding the number.

Thus the processor is able to match postal address elements
with input terms containing numbers whether or not the numbers
are representative of premise numbers. Since the two split
terms share the same stem, the processor is able to search the
dictionary for the two terms in parallel without needing,
whilst considering the characters in that stem, to access any
more nodes than when searching for only one of the two input
terms. Treating numbers in this way therefore saves on storage
space for data without significantly increasing processing time
and may even reduce the average processing time required to
search the dictionary.

The processing of the input data may also include
considering whether any given input term includes a set of
characters more susceptible to errors (human error) than other
sets of characters. The processor may be programmed to
recognise such strings, each string being associated with one
or more different strings with which it is commonly replaced in
error when inputting input data. Preferably the strings
associated with a given string relate to terms that are
conceptually similar to the given string. For example, the
string “STREET” or the string “LANE” might be iﬁputted as part
of the input data relating to a given address where the correct
string is actually “ROAD”. The processor is preferably A
programmed to search the dictionary in a manner that accounts
for such a string as being replaceable with another
conceptually similar string. For example, if the input term is
“RED LION ROAD” the processor is able to recognise that the
string of characters “ROAD” might have been entered in error
for the string “STREET”.

Advantageously, the processing of the input data includes
ascertaining whether any of the input terms correspond to a
category of postal address element and if so including an
indication of the category in the input data. For example, the

processor may be programmed to recognise whether an input data
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term is in a format corresponding to a postal code (or post-
code, zip code or the like), and if so continue the method on
the basis that the data term is such a postal code. The
dictionary, or other aspects of the data used when performing
the method, may be arranged and ordered by category and thus
the retrieval of an address may be made more efficient. There
may, for example, be separate dictionaries for entries relating
to postal elements of a given category.

The category may be based on other characteristics, such
as for example, the number of characters required to represent
the postal address element.

The data, in particular the first and second databases,
used when performing the method is preferably in electronic
form. For example, the data may be stored on RAM, ROM, CD ROM,
tape, magnetic disc or any other suitable electronic machine
readable database.

The input data may be entered manually by a user, for
example via a keyboard or other manual data entry apparatus.
The output data may initially be provided as a visual
indication on a VDU. The output data may alternatively, or
additionally (for example, after a suitable confirmation is
made by the user) Dbe electronically pasted (i.e. inserted) into
a separate data storage area on a computer systém. For
example, the output data may be pasted into an application
running on a computer system.

The input data may be taken from a separate date store;
For example, the separate data store may consist of data stored
in memory (whether RAM, ROM, CD ROM, on a hard drive or
otherwise). The data store may include data relating to an
existing database including postal address information. The
output data may then be used to remove or to highlight errors
in the postal address information in the existing database.

The data store may simply relate to data used by or in relation
with a separate application running on a computer.

According to a second aspect of the present invention

there is also provided a method of retrieving data representing
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a postal address from a database representing a multiplicity of
postal addresses, the method comprising the following steps:

i) providing a processor,

ii) providing a database, accessible by the processor, of
data representing a multiplicity of postal addresses, a
dictionary of terms corresponding to those found within the
postal addresses, and location information enabling the
processor to ascertain the one or more postal addresses in the
database having a term corresponding to each dictionary entry,

iii) providing the processor with input data for finding a
postal address in the database, the processor then searching
the dictionary for entries corresponding to the input data and
ascertalnlng from the location information if any postal
address in the database corresponds sufficiently closely to the
input data, and

iv) outputting data relating to the results of step iii).

The database operated on during the performance of the
method according to the second aspect of the invention may
effectively comprise

a first data structure representing a multiplicity of
postal addresses, each postal address being formed of one or
more postal address elements, the first data structure
comprising respective codes representing respectlve postal
address elements,

a second data structure, in the form of a dictionary,
comprising a multiplicity of entries, each entry corresponding
to at least one postal address element represented by the data
in the first data structure,

a third data structure linking each code in the first data
structure to data from which the postal element represented by
the code can be directly ascertained, and

a fourth data structure comprising data linking a given
entry in the second data structure with each item of data in
the first data structure representing the postal address
element corresponding to the entry in the second data

structure.
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Alternatively, or additionally, the dictionary may be in
the form of a tree data structure, having a root node and
terminating in a multiplicity of leaves, the path from the root
node to a leaf being representative of term within a postal
address in the database.

It will be readily appreciated by those skilled in the art that
features of the first aspect of the present invention may be
incorporated into the second aspect of the present invention
and vice versa. For example, during step iii), the processor
advantageously initially searches the dictionary for entries
corresponding exactly to the input data and then, if one or
more terms included in the input data are matched but other
terms are not, the processor preferably continues the search in
the dictionary for entries having a lower quality
correspondence with those unmatched terms, whilst not searching
for further entries in the dictionary for those terms where
entries exactly matching those terms have already been found.

Another example of features of the first aspect of the
present invention that may be incorporated into the second
aspect of the present invention, are those features relating to
the input data provided to the processor being processed or
pre-processed before the dictionary is searched. Thus, in step
iii) the input data may be processed (or pre-processed) by the
processor, for example, to reduce the likelihood of a postal
address not being found through differences in syntax between
the input data used to searched the dictionary and the data |
representing the multiplicity of postal address of the database
provided in step ii).

According to the first aspect of the invention there is
also provided an apparatus for retrieving data representing a
postal address from a database representing a multiplicity of
postal addresses,

the apparatus including a computer processor,

the apparatus being provided with

a first database, accessible by the processor,

comprising data representing a multiplicity of postal
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addresses, each postal address being formed of one or more
postal address elements, and

a dictionary in the form of a second database,
accessible by the processor, comprising data representing
entries, each entry corresponding to at least one postal
address element represented by the data of the first
database, wherein

the dictionary is in the form of a tree data

structure, having a root node and terminating in a

multiplicity of leaves, the path from the root node to a

leaf being representative of an element of a postal

address, and

the processor is programmed to be able

to receive input data comprising an input term for
finding a postal address represented in the first
database,

to search the dictionary for entries in the
dictionary corresponding to an input term,

to ascertain information concerning data in the first
database representing the or each element corresponding to
the or each entry in the dictionary determined by the
processor as corresponding to an input term, and

to output data representing the or each postal
address, if any, represented by the first database
determined by the processor as being in accordance with
the input data.

The apparatus may, of course, be arranged to be able to
perform a method according to the first aspect of the present
invention.

According to the second aspect of the invention there is
also provided apparatus for retrieving data representing a
postal address from a database representing a multiplicity of
postal addresses, the apparatus including

a computer processor and one or more databases, accessible
by the processor, of data representing a multiplicity of postal

addresses, a dictionary of terms found within the postal



10

15

20

25

30

35

- 20 -

addresses, and information enabling the processor to link a
given entry in the dictionary with the one or more postal
addresses in the database having a term corresponding to the
dictionary entry,

the processor being programmed to be able to receive input
data for finding a postal address in the database, to search
the dictionary for entries corresponding to input data, to
ascertain if any postal address in the database corresponds
sufficiently closely to the input data, and to send output data
relating to one or more postal addresses in the database.

The apparatus may, of course, be arranged to be able to
perform a method according to the second aspect of the present
invention. '

The apparatus according to any aspect of the invention
may, for example, be a conventional computer system loaded with
the appropriate software and provided with the appropriate
data.

The present invention yet further provides a computer
program product executable in a processor to perform a method
according to any aspect of the present invention as described
above, when provided with the appropriate data for the
programmed processor to operate on. The computer program
product may take the form of a computer program stored on an
electronic data carrier, such as a computer, ROM, RAM, CD ROM,
magnetic disc or tape or any other form of electronic recording
media.

The present invention also provides such a computer
program product together with a data product, the data product
enabling a processor once programmed with the computer program
product to perform the method according to any aspect of the
present invention as described above. The data product may be
in the form of data stored on an electronic data carrier, such
as a computer, ROM, RAM, CD ROM, magnetic disc or tape or any
other form of electronic recording media.

It will be appreciated that the postal addresses

represented by the data referred to above need not each
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represent a unique postal address in reality. For example, the
postal address represented by the data may require the addition
of a name of a person (an individual, or corporate body for
example) and/or the number or name of the relevant premises.
Such data may of course be manually added to the output data
pefore the output data is used to mail any items to the
intended postal address.

According to yet another aspect of the present invention
there is provided a data product, accessible by a computer
processor, the data product including

data representing a multiplicity of postal addresses, each
postal address being formed of one or more postal address
elements,

a dictionary compfising data representing entries, each
entry corresponding to at least one postal address element
represented by data in the data product, wherein the dictionary
is in the form of a tree data structure, having a root node and
terminating in a multiplicity of leaves, the path from the root
node to a leaf being representative of an element of a postal
address, and

data linking a given entry in the dictionary with the one
or more postal addresses in the data product having a term
corresponding to the dictionary entry.

Such a data product advantageously enables a suitably
programmed computer processor to search the dictionary for
entries in the dictionary corresponding to an input term, and
to find data in the first database representing the or each
address element corresponding to the or each entry in the
dictionary determined by the computer processor as
corresponding to an input term, whereby the data product may be
used to find a postal address represented by the data product
in response to input data comprising one or more input terms.

The present invention also provides a data product,
accessible by a computer processor, the data product including

a first data structure representing a multiplicity of

postal addresses, each postal address being formed of one or
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more postal address elements, the first data structure
comprising respective codes representing respective postal
address elements,

a second data structure, in the form of a dictionary,
comprising a multiplicity of entries, each entry corresponding
to at least one postal address element represented by the data
in the first data structure,

a third data structure linking each code in the first data
structure to data from which the postal element represented by
the code can be directly ascertained, and

a fourth data structure comprising data linking a given
entry in the second data structure with each item of data in
the first data structure representing the postal address
element corresponding to the entry in the second data
structure.

Such a data product advantageously enables a suitably
programmed computer processor to search the second data
structure for entries corresponding to an input term, on
finding an entry to find data in the first database
representing the or each address element corresponding to the
or each entry in the dictionary determined by the computer
processor as corresponding to an input term, whereby the data
product may be used to find a postal address represented by the
data product in response to input data comprising one or more
input terms.

As has been mentioned abové, provided a separate data
store (the third data structure), in addition to a dictionary
(the second data structure), enabling the codes (e.g. in the
first data structure) representing postal address elements to
be decoded by reference to the separate data store enables that
separate data store to be designed to allow the processor
access to full and correctly formatted representations of the
address elements, whilst the dictionary may be formed without
distinction, for example, to different formatting thereby
facilitating a more comprehensive searching for address

elements corresponding to an input term.
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Throughout the above general description of the invention,
and below in the claims, various databases and data structures
have been described in a way which might suggest that data is
formed either as a unitary data collection or as a group of
separate but interconnected data collections. As will be
appreciated, there are many ways in which the present invention
may be implemented provided that the effective underlying
structure of the computer program product, computer software,
and/or data is in accordance with the principles as set forth

above.

By way of example, an embodiment of the invention will now
be described with reference to the accompanying drawings of
which:

Figure 1 is a schematic block diagram giving an overview
of operation of a system according to the invention,

Figure 2 is a schematic diagram illustrating how postal
address data is arranged within the system,

Figure 3 is a schematic diagram illustrating how the
dictionary of the system is arranged, and

Figures 4a and 4b are schematic diagrams illustrating in
greater detail the operation of the system.

Figure 1 shows a system 1 comprising a processor 2 and a
data base 3. The database 3 comprises a dictionary 4, a
location index 5, a coded postal address data store 6 and a
postal address element decoding index 7. The processor 2 is
able to access the data stored in the database 3, to receive
input data 8, generally in the form of search terms relating to
at least part of an address to be searched and to send output
data 9, generally in the form of a full and correct postal
address.

The coded postal address data store 6 includes
representations, in the form of codes, of a multiplicity of
postal addresses, each postal address being formed of at least
one postal address element. For example, a postal address may

comprise a premise name element, a house number element, a
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street name element, a town element, a county element and a
postal code element (such a postal address thus consisting of
six postal address elements). The actual address elements
being represented in the coded postal address data store 6 as
codes are able to decoded by the processor 2 with reference to
the postal address element decoding index 7.

The dictionary 4 comprises entries relating to each
different postal address element occurring in the index 7.

Each entry in the dictionary 4 may therefore correspond to many
different entries within the coded postal address data store 6.
The location of each entry in the coded postal address data
store 6 corresponding to a dictionary entry can be ascertained
by the processor 2 by reference to the location index 5.

The operation of the system 1 may be summarised with
reference to Figure 1 as follows. A user enters input terms 8,
as strings of characters, which are received by the processor
2. The processor pre-processes the input terms 8 (as will be
explained in further detail later) and then searches the
dictionary 4 for entries corresponding to the input terms 8.

On finding entries in the dictionary 4 corresponding to the
input terms 8 the processor 2 then ascertains, by means of the
location index 5, the locations in the coded postal address
data store 6 corresponding to the dictionary entries matching
the input terms 8. If the processor 2 ascertains that there is
a single postal address represented in the coded postal address
data store 6 with postal addresé elements matching all of the
input terms 8 then the processor 2 decodes the data in data
store 6 corresponding to the postal address by reference to the
postal address element decoding index 7. The results are then
returned to the user as output data 9. The output date 9 can,
for example, be displayed on a VDU (not shown) and may be
pasted into whichever application on the computer system the
user wishes to have the address output data entered.

For example, if the user enters the input terms “RED LION
STREET” and “LONDON”, entries in the database corresponding to
the addresses “Red Lion Street, Southampton” and “High Holborn,
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London” will each contain only one match for the input terms 8
entered, but the address “Red Lion Street, London” would have
two matches and would be chosen by the processor 2 as the
appropriate address to be returned to the user as the output
data 9.

Figure 2 shows schematically the arrangement of the
dictionary 4. The dictionary 4 is arranged as a tree
structure, having a root node 10 and terminating in a
multiplicity of leaves 11. The path from the root node 10 to a
leaf 11 being representative of a postal address element. The
dictionary structure may be described as a modified trie
structure. 1In a conventional trie structure each node of the
tree represents a single character of a word, the path from the
root to a leaf spelling out the word represented by the leaf.
The present data structure however, has nodes comprising the
letter or letters represented by its child nodes. The
structure may be thought as a trie structure where the
characters of each node have been promoted to the node above
(the parent node), each node thus possibly representing many
characters (or a single string of characters - as discussed
below) but each character being associated with only one branch
to a lower level. Thus the root node 10 of the present data
structure includes the initial characters of ali of the entries
in the dictionary, the nodes on the next level down each
contain the second letters of entries in the dictionary with a
given first letter. For example in Figure 2, node l1l2a pointed
to by pointer 15a associated with the letter “B” of node 10
contains details of the second letters of all entries in the
dictionary starting with the letter “B”. 1In other words the
tree is arranged such that nodes effectively represent a single
letter, but the information concerning what that letter is, is
held in the parent node together with information concerning
other sibling nodes.

One important exception to the nodes each representing one
or more single letters is shown in Figure 2. Node 11d includes
the letters “ANYY{” so that the path from the root node reads
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“BOTANY{”. The characters at the end of the entry are combined
into a single leaf, rather than having a string of single child
nodes terminating in a single leaf. The data space required to
hold the dictionary 4 may thus be reduced. Node 11d is, as can
be seen from Figure 2a, a leaf node but it is possible for the
dictionary to comprise nodes that are not leaf nodes where the
node represents a plurality of characters representing
dictionary entries sharing the same stem followed by those
characters, and possibly other characters thereafter. The
dictionary is arranged such that only single child nodes
contain such a string of characters.

Figure 3 shows schematically how data is arranged in the
coded postal address data store 6. The data 6 is stored as a
tree, each node representing a postal address element, and the
path from the root node 16 to a leaf node 21 representing a
postal address. The tree structure shown in Figure 3 is
arranged such that the regions represented by nodes within the
tree become smaller the closer the node is to a leaf node 21.
Nodes 17 in the level below the root node 16 represent a
county, nodes 18 on the level below that representing towns,
the nodes 19 below that representing street names, the nodes 20
below that representing postal codes and the leaf nodes 21
representing house numbers or names. Rather than representing
each character of the postal address element represented by a
node the nodes contain codes representative of a postal address
element. For example, if node 18a represents a town named |
“LONDONWAY” and the node 19b represents a street also named
“LLONDONWAY” , the contents of both nodes 18a and 19b would
include a code representative of the word “LONDONWAY”. The
processor 2 is able to decode the codes in the coded postal
address store 6 by reference to the postal address element
decoding index 7.

The nodes in the coded postal address store 6 are actually
stored in memory (whether RAM, ROM or otherwise)as a linear
data store. Each node in the coded postal address data store 6

includes information regarding the location in the linear data
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store of the next node after its children and their
descendants. The data store 6 is thus arranged linearly in
memory (whether RAM, ROM or otherwise), each node being
immediately followed by its children so that children may be
separated by their children, if any, but not by nodes in a
level closer to the root node. For example, if node A has
children nodes B and C, child node B having children nodes D
and E and child node C having child nodes F and G the order of
storage of those nodes would be A, B, D, E, C, F, G. The
associated information with a given node regarding the location
of the node immediately after the last of its direct
descendants, if any, is in the form of an offset value (i.e. a
value representative of the distance in the linear data store
in memory between the two nodes). Thus the processor 2 is able
to determine with reference to the data store 6 as to whether
or not two nodes relate to the same postal address, by
calculating whether the node stored further along in the data
store 6 is within a distance less than the offset distance
associated with the two nodes. When input terms 8 are entered
that relate to many occurrences within the coded postal address
data store 6 the processor 2 is therefore able to ascertain
whether there is a single address containing an occurrence
corresponding to each term 8 entered (or which, if any, of the
addresses have the most occurrences compared with the other
addresses) . ‘

The searching of the dictionary 4 via the processor 2 will
now be described, in more detail, with reference to Figure 2.
Firstly, the data input terms 8a and 8b are pre-processed by
the processor to convert all upper case letters into lower case
letters, to remove non alpha-numeric characters including all
punctuation marks (including, for example, space characters,
apostrophes, quote marks, full stops and the like), and to
expand abbreviations (for example, expanding “ST” at the end of
an input term to “STREET”, expanding “RD” to “ROAD", expanding
“N” to “North”, “W” to “WEST” and so on).
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If the input term includes an ambiguous abbreviation the
processor splits the term into two terms, one in the
abbreviated form and one in the expanded form. Splitting a
term into two can avoid not matching a input data string with a
postal address element, where the postal address element
concerned contains a letter that is not in fact an abbreviation
(for example, there may be premises known as “The Big W”). 1If
the term is not ambiguous, the processor may not split the
input term into two (for example it may be assumed that “RD.”
is an unambiguous abbreviation for “ROAD”) .

Also, if the input data term starts with a number, that number
is removed from the beginning of the data term and sent to the
end. Moving numbers to the end of data strings facilitates
better searching of the dictionary, where numbers are also
represented at the end of the entries. The dictionary 4 is
also formed in such a way that all premise numbers are excluded
from the dictionary to facilitate more efficient searching.
Again, if the input data term includes a number the processor
may search for entries in the dictionary corresponding either
to the data term with the number moved to the end and also the
data term with the number removed.

The input data terms may also be accompanied with data
specifying the postal address element type to be searched in
relation to that given data term. For example, the user may
specify that one of the data terms entered is a postal code;
the processor during the subsequent searching then being ablé
to ignore matching data of a different type.

If the processor 2 were instructed to search for an entry
in the dictionary identical the input term “TOWY{” the processor
would start at the root node 10, find the first letter “T” of
“TOW” pointing (pointer 15c¢) to node 12c where the letter “0”
would be found, which in turn is associated with a pointer 15b
pointing to node 13c where the letter “W” would be found, which
is associated with a pointer 15d pointing to node 1llc, a leaf
node. The leaf node is, in this case, an end of string

character (“9”), because in the dictionary illustrated there
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are no other entries sharing the stem “TOW”. The leaf node 11lc¢
points (pointer 15e) to a position in the location index 5
where data concerning the occurrences in the coded postal
address data store 6 corresponding to “TOW” (the entry found in
the dictionary) is provided. There may of course be more than
one such occurrence in the data store 6.

If an input data term 8 does not correspond exactly with
an entry in the dictionary 4, the processor 2 will search the
dictionary again allowing for one error. A single error, for
the present purpose, is counted as a substitution of a
character, a deletion of a character or an addition of a
character. Allowing for one such error, given the input data
term 8 “TOW”, would, in respect of the dictionary illustrated
in Figure 2, yield the results “BOW”, “STOW” and “TO”, in
addition to “TOW”. 1In the case of “BOW” the letter “T” has
been substituted with the letter “B”, in the case of “STOW” the
letter “S” is added and in the case of “TO” the letter “W” has
been deleted. (It will be noted that node 13c¢ contains other
characters, as well as an end of string character because there
are, in addition to the word “TO”, other words sharing the stem
“TO” such as, for example, “TOW”. The node 13c therefore
effectively acts, in part, as a leaf node. The processor 2 if
unsuccessful in finding a postal address corresponding to the
input terms 8 may allow for more errors in one or more of the
input terms. If one input term 8 is matched without error, it
is assumed that such an input term 8 is correct, unless, that
is, it becomes apparent to either the processor 2 or the user
that the input term is not correct. For most situations,
assuming that an exactly matched input term is correct saves
time on searching for close, but not exact matches, that would
otherwise turn out to be irrelevant.

Figures 4a and 4b illustrate, with schematic diagrams, a
search for an address 30 within the coded postal address data
store 6. As shown in Figure 4a two input terms 8a, 8b are
inputted by the processor (not shown in Figure 4a) and are then

searched in the dictionary 4. The results from the search of
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the dictionary 4 include a match 31 identical to term 8b but no
matches identical to term 8a. The processor 2 then searches
the dictionary 4 again for entries corresponding to term 8a but
allowing for one error (any of a deletion, addition or
substitution). That search reveals three matches 32a, 32b and
32c. The processor then ascertains via the location index 5
the locations of the entries in the coded postal address data
store 6 corresponding to the matches found. As shown in Figure
4a, two entries 27a and 27b in the data store 6 are found
relating to dictionary entry 31 and there are three entries
28a, 28b, 28c in the data store 6, each one corresponding to
one of the three dictionary entries 32a, 32b and 32c. From the
location data in the data store 6 the processor is able to
ascertain that the entries 27a and 28c in data store 6
corresponding to dictionary entries 31 and 32c are located
within a group of data representing address 30. The processor
then decides that this is the address corresponding to the
input terms 8a and 8b. With reference to Figure 4b the
processor then decodes the codes in the nodes 29, 28c, 27a
relating to the address 30 held in the data store 6 with
reference to the postal address element decoding index 7. The
decoding index 7 includes entries 7a, 7b, 7c, 74 enabling the
processor to ascertain the full postal address element
represented by a given code. The processor is thus able to
output the full and correctly formatted address 9, comprising
address elements 9a, 9b, 9c corresponding to the nodes in the
coded address store 6.

As mentioned above, it will be appreciated, that there are
many ways in which the present invention may be implemented
provided that the underlying structure of the computer program
product, computer software, and/or data is in accordance with
the principles as set forth above. It will also be understood
that the invention is not limited to the embodiment described
above with reference to the drawings, but is capable of
numerous rearrangements, substitutions and modifications

without departing from the spirit of the invention. Such
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alternatives will be readily apparent to those skilled in the
art and are encompassed within the spirit of the invention and
the scope of the claims appended hereto.

For example, the dictionary entries and the pre-processing
performed on input terms may differ from country to country.
For example in some countries, it is common for numbers to form
a part of the address in addition to premise numbers and may
need to be treated differently. In other countries, non-
alphanumeric characters may also have greater significance than
countries such as the UK where those characters may effectively

be ignored when searching the dictionary.
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1. A method of retrieving data representing a postal address
from a database representing a multiplicity of postal
addresses, the method comprising the following steps:

a) providing a first machine-readable database
comprising data representing a multiplicity of postal
addresses, each postal address being formed of one or more
postal address elements,

b) providing a dictionary in the form of a second
machine-readable database, the dictionary comprising data
representing entries, each entry corresponding to at least one
postal address element represented by the data of the first
détabase,

c) providing a processor able to access the data stored
in the first and second machine-readable databases,

d) the processor receiving input data comprising one oI
more input terms for finding a postal address represented in
the first database,

e) the processor searching the dictionary for entries in
the dictionary corresponding to the one or more input terms,

£) the processor ascertaining information concerning
data in the first database representing the or each postal
address element corresponding to the or each entry in the
dictionary determined by the processor as corresponding to the
one or more input terms, and

g) the processor outputting data representing the or
each postal address, if any, represented by the first database
determined by the processor in view of the information
ascertained in step f) as being in accordance with the input
data, wherein

the dictionary is in the form of a tree data structure,
having a root node and terminating in a multiplicity of leaves,
the path from the root node to a leaf being representative of

an element of a postal address.
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2. A method according to claim 1, wherein the first database
of data representing a multiplicity of postal addresses is
formed as a tree data structure having a root node and
terminating in a multiplicity of leaves, the path from a root
node to a leaf being representative of a postal address.

3. A method according to claim 2, wherein there is provided
data enabling the processor to determine whether a pair of
nodes, of the first database, at different levels in the tree
data structure relate to the same postal address.

4. A method according to any preceding claim , wherein the
data representing each postal address element in the first
database comprises a code for the address element.

5. A method according to any preceding claim , wherein the
dictionary is so arranged that the nodes of the tree data
structure each contain a portion of the or each entry in the
dictionary sharing the stem defined by the path from the root
to that node and a plurality of the nodes have a plurality of
such portions.

6. A method according to claim 5, wherein each portion either
acts as a termination point or has a single path leading from
it to another node.

7. A method according to claim 5 or claim 6, wherein each
said portion of at least some nodes of said plufality of the
nodes is a single character.

8. A method according to any of claims 5 to 7, wherein the
dictionary is so arranged that at least some of said portions
of the nodes each comprise a plurality of characters.

9. A method according to any preceding claim, wherein steps
f) and g) include ascertaining the location of each occurrence
of data within the first database corresponding to the or each
entry in the dictionary, determined by the processor as
corresponding to the one or more input terms, and determining
from the locations so ascertained the postal address or
addresses being in accordance with the input data.

10. A method according to any preceding claim , wherein step

e) includes the processor initially searching the dictionary
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for any entry in the dictionary identical to the or each input
term.

11. A method according to claim 10, wherein if during step e)
no entry is found that is identical to any of the input terms
the processor searches the dictionary for entries having a
lower quality correspondence with the or each input term.

12. A method according to claim 10 or claim 11, wherein if a
plurality of input terms are inputted and the processor finds
during step e) one or more entries in the dictionary identical
to at least one, but not all, of the input terms, respectively,
thereby leaving one or more unmatched input terms, then the
processor continues searching the dictionary for entries having
a lower quality correspondence with those unmatched input
terms.v

13. A method according to any preceding claim , wherein the
postal address elements forming a postal address are notionally
divided into categories and there is provided data enabling the
processor to ascertain the category of a given postal address
element represented by data in the first database.

14. A method according to claim 13, wherein the processor is
programmed to be able to be provided with input data including
an indication of the category of postal address element that
each of at least one of the input terms represents.

15. A method according to any preceding claim , wherein the
input data received by the processor in step d) is processed by
the processor before step e) is.performed.

16. A method according to claim 15, wherein the processing of
the input data is for the purpose of reducing the likelihood of
a postal address not being found through differences in data
syntax between the input terms and the postal address elements
represented by the data of either or both of the first and
second databases.

17. A method according to claim 15 or claim 16, when dependent
on claim 14, wherein the processing of the input data includes

ascertaining whether any of the input terms correspond to a
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category of postal address element and if so including an
indication of the category in the input data.
18. A method according to any preceding claim, wherein the
input data is entered manually by a user. _
19. A method according to any of claims 1 to 17, wherein the
input data is taken from a separate data store.
20. A method of retrieving data representing a postal address
from a database representing a multiplicity of postal
addresses, the method comprising the following steps:

i) providing a processor,

ii) providing a database, accessible by the processor, of
data representing a multiplicity of postal addresses, a
dictionary of terms corresponding to those found within the
postal addresses, and location information enabling thé
processor to ascertain the one or more postal addresses in the
database having a term corresponding to each dictionary entry,

iii) providing the processor with input data for finding a
postal address in the database, the processor then searching
the dictionary for entries corresponding to the input data and
ascertaining from the location information if any postal
address in the database corresponds sufficiently closely to the
input data, and .

iv) outputting data relating to the results of step iii).
21. A method according to claim 20, wherein the dictionary is
in the form of a tree data structure, having a root node and
terminating in a multiplicity of leaves, the path from the root
node to a leaf being representative of term within a postal
address in the database.
22. Apparatus for retrieving data representing a postal
address from a database representing a multiplicity of postal
addresses,

the apparatus including a computer processor,

the apparatus being provided with

a first database, accessible by the processor,

comprising data representing a multiplicity of postal
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addresses, each postal address being formed of one or more
postal address elements, and

a dictionary in the form of a second database,
accessible by the processor, comprising data representing
entries, each entry corresponding to at least one postal
address element represented by the data of the first
database, wherein

the dictionary is in the form of a tree data
structure, having a root node and terminating in a
multiplicity of leaves, the path from the root node to a
leaf being representative of an element of a postal
address, and
the processor is programmed to be able

to receive input data comprising an input term for
finding a postal address represented in the first
database,

to search the dictionary for entries in the
dictionary corresponding to an input term,

to ascertain information concerning data in the first
database representing the or each element corresponding to
the or each entry in the dictionary determined by the
processor as corresponding to an input term, and

to output data representing the or each postal
address, if any, represented by the first database
determined by the processor as being in accordance with
the input data. -

Apparatus as claimed in claim 22, the apparatus being

arranged to be able to perform a method according to any of

claims 2 to 19.

24.

Apparatus for retrieving data representing a postal

address from a database representing a multiplicity of postal

addresses, the apparatus including

a computer processor and one or more databases, accessible

by the processor, of data representing a multiplicity of postal

addresses, a dictionary of terms found within the postal

addresses, and information enabling the processor to link a
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given entry in the dictionary with the one or more postal
addresses in the database having a term corresponding to the
dictionary entry,

the processor being programmed to be able to receive input
data for finding a postal address in the database, to search
the dictionary for entries corresponding to input data, to
ascertain if any postal address in the database corresponds
sufficiently closely to the input data, and to send output data
relating to one or more postal addresses in the database.

25. Apparatus as claimed in claim 24, arranged to be able to

- perform a method according to claim 21.

26. Computer program product executable in a processor to
perform a method as claimed in any of claims 1 to 21.

27. Computer program product as claimed in claim 26 togethef
with a data product, the data product enabling a processor once
programmed with the computer program product to perform the
method of any of claims 1 to 21

28. Data product, accessible by a computer processor, the data
product including

data representing a multiplicity of postal addresses, each
postal address being formed of one or more postal address
elements,

a dictionary comprising data representing entries, each
entry corresponding to at least one postal address element
represented by data in the data product, wherein the dictionary
is in the form of a tree data structure, having a root node and
terminating in a multiplicity of leaves, the path from the root
node to a leaf being representative of an element of a postal
address, and

data linking a given entry in the dictionary with the one
or more postal addresses in the data product having a term
corresponding to the dictionary entry.

29. Data product, accessible by a computer processor, the data
product including

a first data structure representing a multiplicity of

postal addresses, each postal address being formed of one or
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more postal address elements, the first data structure
comprising respective codes representing respective postal
address elements,

a second data structure, in the form of a dictionary,
comprising a multiplicity of entries, each entry corresponding
to at least one postal address element represented by the data
in the first data structure,

a third data structure linking each code in the first data
structure to data from which the postal element represented by
the code can be directly ascertained, and

a fourth data structure comprising data linking a given
entry in the second data structure with each item of data in
the first data structure representing the postal address
element corresponding to the entry in the second data

structure.
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