Office de la Proprieté Canadian

Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2400080 C 2008/11/18

(11)(21) 2 400 080

(12 BREVET CANADIEN
CANADIAN PATENT
13) C

(86) Date de dépdot PCT/PCT Filing Date: 2000/02/11

(87) Date publication PCT/PCT Publication Date: 2000/08/17
(45) Date de délivrance/lssue Date: 2008/11/18

(85) Entree phase nationale/National Entry: 2002/08/12

(86) N° demande PCT/PCT Application No.: GB 2000/000436
(87) N° publication PCT/PCT Publication No.: 2000/048091
(30) Priorité/Priority: 1999/02/12 (GB9903074.4)

51) Cl.Int./Int.Cl. GO6F 3/72(2006.01),
B41J 5/30(2006.01), 665C 171/02(2006.01),
GO6F 3/74 (2006.01)

(72) Inventeur/Inventor:
ALLDAY, NIK, GB

(73) Proprietaire/Owner:
SILVER FOX LIMITED, GB

(74) Agent: MARKS & CLERK

54) Titre : SYSTEME D'IMPRESSION POUR IMPRIMER DES SEQUENCES D'EMPREINTES
(54) Title: PRINTING SYSTEM FOR PRINTING SEQUENCES OF INDICIA

(57) Abréegée/Abstract:

A printing system, for instance, for printing labels makes use of one more sequence generators (13, 14; 113, 114) which can return
IN Indicium definition In response to an input value. Typically, the input value Is a sequence position, modified by step and repeat
values. The sequence generators (13, 14; 113, 114) are used during the printing operation, avoiding the need for the the data
source file required in conventional maill merge and label printing systems.

SoaoRRE f /[
TR - e St
R S N « w_® .-y
I ALY ""
[N

FIGNNY 4

I*I ) . Pen, B N o
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 & 7%% 110

OPIC - CIPO 191

“y I 4 e, : x - \
L RSN
4
3




0 T Y 0 P 0

00/48091 A3

CA 02400080 2002-08-12

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
17 August 2000 (17.08.2000)

(51) International Patent Classification’: GO6F 17/21,
GO6K 1/12
(21) International Application Number: PCT/GB00/00436

(22) International Filing Date: 11 February 2000 (11.02.2000)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

9903074.4 12 February 1999 (12.02.1999) GB

(71) Applicant (for all designated States except US): SILVER
FOX LIMITED [{GB/GB]; Swallow Court, Swallowhields,
Welwyn Garden City, Hertfordshire AL7 1SA (GB).

(72) Inventor; and

(75) Inventor/Applicant (for US only): ALLDAY, Nik
[GB/GB]; Appleton House, Southside, Steeple Aston,
Oxfordshire OX6 3RT (GB).

(74) Agent: MAURY, Richard, Philip; Sommerville & Rush-
ton, 45 Grosvenor Road, St. Albans, Hertfordshire AL1
3AW (GB).

(10) International Publication Number

WO 00/48091 A3

(81) Designated States (national): AE, AL, AM, AT, AU, AZ,

(84)

BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK,
DM, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 1D, IL,
IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU,
LV, MA, MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT,
RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA,
UG, US, UZ, VN, YU, ZA, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent
(AM, AZ,BY, KG, KZ, MD, RU, TJ, TM), European patent
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU,
MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:

With international search report.

(88) Date of publication of the international search report:

28 December 2000

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: PRINTING SYSTEM FOR PRINTING SEQUENCES OF INDICIA

(57) Abstract: A printing system, for instance, for printing labels makes use of one more sequence generators (13, 14; 113, 114)
o which can return in indicium definition in response to an input value. Typically, the input value is a sequence position, modified by

step and repeat values. The sequence generators (13, 14; 113, 114) are used during the printing operation, avoiding the need for the
the data source file required in conventional mail merge and label printing systems.



WO 00/48091

10

1

20

25

30

CA 02400080 2002-08-12

1 - PCT/GB00/00436

Printing System for Printing Sequences of Indicia

Field of the Ihvention

The present invention relates to a system for printing sequences of indicia.

Background to the Invention

Many situations arise in which a sequence of indicia needs to be printed. The
indicia may comprises textual or graphical matter. One example familiar to many 1s
the printing of form letters by a mail merge process. Typically, a mail merge

process comprises generaung a template document including the static text of the

form letter and placeholders for variable data. The variable data s stored in some
form of list in a separate data source file. The form letters are produced by
repeatedly insertung the next set of variable data in the data source tile 1nto a

respective copy of the template document at the places specified by the place

holders until the end of the data source file 1s reached.

This basic process has also been used for the generarion of labels. Examples are
described in US-A-4939674 and US-A-5621864.

A problem with the mail merge process, which is particularly acute in the case of
label generation, is that the data source file must be produced before any individual

merged document can be viewed or printed. Furthermore, the data source file must
be wholly rebuilt and saved to disk before the form letters, labels etc. can be ‘

previewed or printed.

Summary of the Invention

According to the present invention, there is provided a system for displaying a
sequence of indicia, the system comprsing: -

indicia selection means; and

output means for producing command signals for a display apparatus,

characterised 1n that

the indicia selection means includes a list whose members each detine an

indicium and is configured to perform a process for selecting a member of said list

Case: 35189
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in dependence on a supplied index value derived from an ordinal value related to a
display region in which an indicium 1n said list 1s to be displayed, and

the output means is configured for generating and supplying said values to
said process for selecting list members and generating display apparatus control

signals for displaying the indicia detined by the selected list members.

According to the present invention, there 1s also provided a method of producing a
display of an indicium in a sequence of indicia, the method comprising: -

selecting an 1ndicium defimition from a list of indicium definitions 1n
dependence on a supplied index value derived from an ordinal value related to a
display region 1n which the indicium 1s to be displayed; and

producing display apparatus control signals for causing a display device to

display the indicia defined by the selected definition.

With regard to the term “indictum?”, a blank space 1s an “indictum” if 1t 1s to be

printed in response to said selection process.

Thus, the present invention avoids the data source file employed in the prior art for
sequences of indicta. Furthermore, the indicia selection means can be used to
obtain an indictum out of sequence, e.g. for individual preview, without having to

search through a file of indicta.

Most usefully, the display apparatus control signals are printer control signals as this
enables labels, for example, to be printed. However, it is desirable that the indicia

be displayed on a screen, e.g. a computer screen, before the user commuts to

printing them.

Preferably, the indicia selection makes use of a software object including the list of
variables and a2 method for obtaining a position in said list 1n dependence on said
supplied value. More preferably, this object comprises a further list of vanables,
each defining an indicium, said lists of vanables are ordered, and the method can

selectively obtain a position in said further list in dependence on a supplied value.
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The hists need not be the same length.

The selection of an indicium preferably comprises, for each list until the list before that
from which a position is required, assigning the result of N div “the length of the current
list” to N and then obtaining the result of N mod “the length of the list from which the

position is required” as the required position, where N is initially the supplied value.

Preferably, the ordinal value is the position of a display region in an array of display

regions. However, it could relate to a temporal position.
The present invention has particular application in the printing and display of labels.

Preferably, step and repeat values associated with a label group are stored and the

supplied value is derived from the ordinal value and the relevant step and repeat values.

The present invention may be implemented using a conventional computer. The
economic exploitation of the present invention will often involve the distribution of
control software. The present invention includes a manifestation of a signal representing
a program for controlling a computer to perform a method according to the present
invention. The manifestation may comprise an electromagnetic wave or a spatial

variation in a physical property, such as magnetic field direction or reflectance.

According to an aspect of the present invention there is provided a system for printing a
sequence of indicia, the system comprising:

indicia selection means including a list whose members each define an indicium;

means for generating a set of indicia for each of a plurality of regions of an object to be
printed; and

output means for producing command signals selectively for a display apparatus or a
printer,

wherein

the indicia selection means is configured to perform a process for selecting a member of
said list in dependence on a supplied index value derived from an ordinal value related to

a region in which an indicium in said list is to be printed, and
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the output means is configured for generating and supplying said index and ordinal
values to said indicia selection means for selecting list members and generating signals
for displaying or printing the indicia defined by the selected list members,

whereby the indicia to be printed may be generated during a pre-print display process or

a printing process.

According to another aspect of the present invention there is provided a method for
printing a sequence of indicia, the method comprising:

selecting an indicium definition from a list of indicium definitions; and

producing command signals for causing a display device or printer to display the indicia
defined by the selected definition,

wheremn

said indicium definition selection is in dependence on a supplied index value derived
from an ordinal value related to a region in which the indicium is to be printed or
displayed;

whereby the indicia to be printed may be generated during a pre-print display process or

a printing process.

According to a further aspect of the present invention there is provided a computer

readable memory having recorded thereon statements and instructions for execution by a

computer to carry out the method as described herein.

Brief Description of the Drawings

Figure 1 shows the hardware of an embodiment of the present invention;

Figure 2 is a block diagram illustrating the relationship between certain software
- elements of an embodiment of the present invention;

Figure 3 illustrates an indicia retrieving process;

Figure 4 illustrates the relationship between a label sheet template and label lists and

sequence generators;

Figure 5 is a structure chart illustrating the printing of a set labels; and



10

15

20

25

30

CA 02400080 2002-08-12

WO 00/48091 PCT/GB00/00436

Figure 6 shows a printed sheet of labels.

Detailed Description of the Preferred Embodiment

An embodiment of the present invention will now be described, by way of example,

with reference to the accompanying drawings.

In the tollowing descripton, terminology appropniate for Microsoft Windows
programmung will be employed as these are famuiliar to a large number of
programmer. However, 1t will be appreciated that the present invenuon 1s not

restricted in its application to Microsoft Windows platforms.

Referring to Figure 1, a label printung system 1s implemented using a personal

computer 1 and a printer 2 connected to the personal computer 1 for receiving

printing nstructions theretrom.

Referring to Figure 2, a group of labels, to be printed by the apparatus show 1n
Figure 1, 1s represented by an instance 3 of a label list object. The label list object
instance 3 has a labels property which comprises a list of instances 4 of a label
object and name, step and repeat properties. The purpose of the step and repeat

properties wil become apparent from the description of the sequence generators

given below.

Each label object instance 4 has an index property, giving its position in the hist of
label objects, a position property, e.g. x and y co-ordinates, giving the position of
the represented label on the printed label sheet, and a definition property. The

definition property is a pointer to an instance of a label definition object 5, 6.

Each label definition object instance 5, 6 has a fields property which is a list of
nstances 7, 8, 9, 10, 11, 12 of field definition object instances. The field definition

object classes are polymophically descended from an abstract field definition object

class. The field definition object instances 7, 8, 9, 10, 11, 12 can be variable field

definition object instances 7, 8, 9, 10, static text field definition object instances 11

or stauc graphic hield definition object instances 12.
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Static text freld definition object instances 12 have a content property which is a
pointer to a string constant, a custom print method and a position property, which
oives the field’s printing position relative to the label. Static graphic field definition
object instances 11 have a content property which 1s a pointer to a bit map, a

custom print method and a position property, which gives the field’s prinung

position relanive to the label.

The vanable field definition object instances 7, 8, 9, 10 have a content property
which 1s pointer to an instance of a sequence generator object 13, 14, 2 custom pnnt
method and a position property, which gives the hield’s printing posttion relative to
the label. The variable field deﬁhition object instances 7, 8, 9, 10 have addiuional
properties which is a set of column object instance idenufiers which identify column
object instances 15, 16, 17, 18, 19, 20 of the sequence generator object instances 13,

14 pointed to by the content property and a direct flag property.

In each case above, the custom print method takes an identification of a device
context, or the equivalent, as a parameter and prints the field’s content to that
device context. Consequently, the custom print methods are applicable for both

generating real labels and generating representations of labels on a computer screen.

Each sequence generator object instance 13, 14 comprises a columns property. The
columns property comprises an ordered list of column object instances 15, 16, 17,
18, 19. Each column object instance 15, 16, 17, 18, 19 has a list of 1ndic1a

definitions, for example strings. The elements of the column object instances 15,

16, 17, 18, 19 can be accessed using an index value.

The sequence eenerator object instances 13, 14 each have a method that returns an
indicium given a column id I and a value N. Referring to Figure 3, for each column
(indexed with variable J) until the column index J equals the I - 1 (steps s1 and s3),
N is assigned the result of N div Length(column(])) (step s2). Then, N is assigned
the result of N mod Length(column(I)) (step s4). The indicium at the Nth location

in the Ith column is then returned by the method (step s5).
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Thus, by calling the indicium returning method of a sequence generator object
instance 13, 14, a variable field definition object 7, 8, 9, 10 can obtain its contents.
If the direct flag is true, the printed content is the string returned by the sequence
generator object. However, if the direct flag is false, the printed content 1s an

indicium identified by the returned string, which may be, for example, the filename

of a graphics file.

One label printung job may employ a plurality of label list object instances to
represent a plurality of label groups on a label sheet. Consequently, different

groups of labels may be defined by elements of a plurality of lists which can refer to
the same or different label definition object instances. Label definition objects used

for different lists may use the discrete or overlapping sets of sequence generator

object instances.

Thus, by way of example and refernng to Figure 4, the labels on a label sheet 100
may be grouped into first, second and third columns. However, the labels 1n the
first and second columns form one group 101a and are represented by elements of a
first label list object instance 103a with alternate elements poinung to first'and

second label definition object instances 105, 106. The steps value for the first label

list object instance 1s 1 and its repeat value 1s 2.

The labels in the third column form a second group 101b are represented by
elements of a second label list object instance 103b whose elements point to the

second label definition object instance 106. The step value for the second label list

object instance 103b is 1 and its repeat value is also 1.

The first label definition object instance 105 has two variable field definition object
instances which point respectively to first and second single-column sequence

generator object instances 113, 114. The second label definition object instance 106
has one variable field definition object instance which points to the second

sequence generator object instance 114.
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In this example, first and second sequence generator object instances 113, 114 each
have only one column. The column of the first sequence generator object instance
113 compnises 001, 002, 003, 004, 005, 006, 007, 008. 009, 010 and the column of
the second sequence generator object instance comérises a, W,c,F,z,q,P,h,L , A

It should be noted that the elements of a column need not be inherently ordered.

The label list object instances 103a, 103b are elements of a list comprising a labels
property 102 of a job object instance representing a label printing job. The job

object instance also has a template property that is associated with a particular label

sheet format and which defines the outlines of the labels in the label groups 101a,

101b so that they can be printed to the display window’s device context.

The “printing” of the labels ..clefined by the label list objects 1032, 103b will now be

described. The process applies to both displaying labels in an image of the label
sheet and actually printing the label.

The printing process involves invoking print methods of the various object defining
the job in a cascade with the printing parameters being passes down the cascade of
method invocations. The printing parameters are passed as a pdinter to a printing
parameters record variable so that the methods can effect changes thereto. The
printing parameter record variable comprises fields for: -
1. a device context:
a field clip region defimition;
the co-ordinates of the top left and bottom right corners of the label;

vertical and honzontal scaling factors;

page number;

2

3

4

5

6. last page;
7 label list name;

8 label background colour;
9

label outline colour;

10.  the label ordinal 1n.ralue;
11.  the list step value;

12.  the hist repeat value;
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13.  ashow template flag; and

14.  a prinung mode flag. -

Values are not assigned to all the fields of the printing parameter fields at the start

of a print job. As will become apparent., values are assigned to the fields at the

appropriate level within the cascade of print methods.

Referring to Figure 5, in order to display a complete pnint, the device contexr field
of the printing parameter is set to that of the program’s main window, the page
number and last page fields are assigned zero, the show template flag is set to true
and the printing mode flag 1s set to talse, 1.e. printing to the display not to paper
(p1). When these fields have been assigned value, and job object instance’s print
method (p2) is invoked. The job object wnstance’s print method (p2) first prints the

template (p3)(1.e. label outlines to the program’s main window).

The job object instance then invokes the print method (p4) of the label lists object
instance 102 and then increments the page number field of the printing parameter.

This is repeated until the page number field value is greater then the last page field

value.

The print method (p4) of a label list-objet:t instance 102 invokes the print method
(p5) of the list object instances 103a, 103b. The label list object print method (p5)
first sets the step and repeat fields of the print parameter to the step and repeat
property values of the label list object instance 103a, 103b and the top left position-
field to the position property of the current list element. The labels represent 1n the
list may extend over several pages. Consequently, before the print method of the
label definition object 1nstance 105, 106 for a list element is invoked, the ordinal

value field (ov) of the printing parameter is set to the result of the following: -

ovz(pxl)-!-n

where p is the page number, which 1s zero-based, 1 is the list length and n is the

position ot the current label 1n the list.
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When the print.method (p6) of an label definition object instance 105, 106 1s

invoked, it first calculates a modified ordinal value (0v) tor the current label

according to the formula: - |
' ov'=(((ov=1) div r)x 5) +1
where r 1s the label list object instance’s repeat property and s is its step property.

This formula assumes that the ordinal value counts from 1 not 0. Then it invokes

the print methods (p7, p8, p9) of the associated field definition object instances in

turn.

The print method (p7) of a vaniable field object instance invokes the indictum
returning method (p10) of the relevant sequence generator object tnstance 113, 114

with the modified ordinal value (ov) and “17, indicaung the only column of the

sequence generator object instance 114, as parameters. This method then returns an

indicium by the process described above.

If a field makes use of more than one column of a sequence generator object
instance, the indicium returning method must invoke the indicium returning method

(p10) a plurality of times. The results are then combined for prinung. In the case

of strings, the results may be concatenated 1n a user-definable order.

Once the indicia has been obtained, the field defimition object instance print
method prints the indictum to the notified device context, using the colour, position

and clip area informanion provided in the printing parameter passed to it.

The print method (p8) of any static graphic field definition objects are then
invoked. This method “prints” the graphic to the device context using the colour,

position and clip area information provided in the printing parameter passed to it.

Finally, the print method (p9%) of any staric text field definition objects are then

invoked. This method “prints” the text to the notihed device context using the

colour, position and clip area information provided in the printing parameter passed

to It.
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The printed sheet produced by the process described above is shown in Figure 6.

Printing to label sheets 1s essentially the same save that a “printer” device context 1s
supplied, the show templare flag 1s set to talse and the print type flag is set to true,

indicating printing to a label sheet, so that the printung of page numbers and headers

and footers can be performed.

The print methods do not need to be invoked using the whole cascade. For
instance, a printing parameter can be built and passed directly to the printng

method of a label definition object instance so that an individual label can be

displayed. This ability is useful for providing a graphical label design user interface.

From the foregoing, 1t will be appreciated that a great deal of control can be had

over the label printing process. Accordingly, the present embodiment is provided

with user interface provision for setting and selecting various features.

The user interface for the present embodiment comprises a2 main window from

which a plurality of task-specific dialogs can be called up.

Firstly, the user can call up a dialog for selecting a template definition from a set of
files defining templates. Once a template has been selected, it is displayed by
invoking the job print method as described above. This will simply display the

shapes of the labels because no label definitions have been added.

At this stage all of the labels are 1n a single list. Therefore, a dialog 1s provided

whereby the user can define additional label lists and move labels between lists.

Another dialog 1s provided so that a user can build sequence generators using

automatically generated ordinal sequences or sequences entered manually element

by element to create the columns. A user may also manually modify automatically

generated sequences, for instance to remove the numbers 4 or 13.
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A label design dialog displays a single selected label, using the individual prim
process described above, and allows the user to position static and variable fields.
The variable fields can be associated with columns of a sequence generator by a
drag and drop process from the sequence generator building dialog. In this way, the

label, field and sequence generator object instances can be created and linked.
Changes made using these dialogs are retlected 1n the displayed label sheet image.

When the labels meet the user’s requirements, the user can print the labels using a
conventional printer and prepared label sheets. The user can also save the

definitions of the template, labels and sequence generators 1n a file so that the job

can be recreated ar a later date.

Additional fields may be added to the printing parameter record so that richer
printing options may be provided. For instance, a list view flag may be provided so

that labels can be printed to the program’s window with their list names and ordinal

values rather than the data fields.

The sequence generator objects may be modified so that the indicium returning
methods return pointers to printable objects, preferably having a common ancestor

type but custom print methods. Coﬁsequently, eraphic and text indicia may be

mixed 1n one sequence.
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A system for printing a sequence of indicia, the system comprising:

indicia selection means including a list whose members each define an indicium,;

means for generating a set of indicia for each of a plurality of regions of an object to be
printed; and

output means for producing command si gnals selectively for a display apparatus or a
printer, ' '

wherein

the iﬁdic_ia selection means is configured to perform a process for selecting a member of
said list in dependence on a supplied index value derived from an ordinal value related to
a region in which an indicium in said list is to be printed, and

the output means is configured for generating and supplying said index and ordinal
values to said indicia selection means for selecting list members and generating signals
for displaying or printing the indicia defined by the selected list members,

whereby the indicia to be printed may be generated during a pre-print display process or

a printing process.

2. A system according to claim 1, wherein the command signals are printer control
signals.
3. A system according to claim 1, wherein the command signals are display screen

control signals.

4. A system according to claim 1, 2 or 3, wherein the indicia selection means
comprises a software object including said list and a method for obtaining a position in

said list in dependence on said supplied values.

5. A system according to claim 4, wherein the indicia selection means comprises a
further list, whose members each define an indicium, and the selection means is
configured to perform said process for obtaining a position in said further list in

dependence on a supplied value, said lists being arranged in an ordered manner.
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6. A system according to claim 5, wherein said lists have different numbers of
members.

1. A system according to claim S or 6, wherein said process comprises, for each list

until the list before that from which position is required, assigning the result of N div the
length of the current list to N and then obtaining the result of N mod the length of the list
from which the position is required as the required position, where N is initially the

supplied value.

8. A syst.em' according to any one of claims 1 to 7, wherein the ordinal value is the

position of a region in an array of regions to be displayed or printed.
9. A system according to claim 2, wherein the region is a label.
10. A system according to claim 3, wherein the region is a representation of a label.

11. A system according to claim 9 or 10, including means for storing step and repeat
values associated with a label group, wherein the output means is configured to generate
said supplied values using the stored step and repeat values associated with the group of

the label being displayed and said ordinal value.

12. A method for printing a sequence of indicia, the method comprising:

selecting an indicium definition from a list of indicium definitions; and

producing command signals for causing-a display device or printer to display the indicia
defined by the selected definition,

wherein

said indictum definition selection is in dependence on a supp]ied index value derived
from an ordinal value related to a region in which the indicium is tonbe printed or
displayed;

whereby the indicia to be printed may be generated during a pre-print display process or

a printing process.
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13. A method according to claim 12, wherein the command signals are printer control

signals.

14. A method according to claim 12, wherein the command signals are display screen

control signals.

15. A method according to claim 12, 13 or 14, in which the indicium definition is
selected by invoking a method of a software object instance having a property
comprising said list, said object’s method obtaining a position in said list in dependence

on said supplied value.

16. A method accordiﬁg to claim 15, wherein said object has a further list of
variables, each defining an indicium, said lists of variables are ordered, and the object’s
method selectively obtains a position in said further list in dependence on a supplied

value.

17. A method according to claim 16, wherein said lists have different numbers of

members.

18. A method ac.cording to claim 16 or 17, wherein said object’s method comprises,
for each list until the list before that from which position is required, assigning the result
of N div the length of the current list to N and then obtaining the result of N mod the
length of the list from which the position is required as the required position, where N is

initially the supplied value.

19. A method according to any one of claim 12 to 18, wherein the ordinal value is the

position of a region in an array of regions to be displayed or printed.
20. A method according to claim 13, wherein the region is a label.

21. A method according to claim 14, wherein the region is a representation of a label.
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22. A method according to claim 20 or 21, including storing step and repeat values
associated with a group of labels and generating said supplied values using the stored

step and repeat values associated with the group of the label being displayed and said

ordinal value.

23. A computer readable memory having recorded thereon statements and
instructions for execution by a computer to carry out the method defined by any one of

claims 12 to 22.
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