ALIGNED BEHAVIOR IN TEMPLATED LISTS FIELD OF THE
INVENTION [0001] This invention relates in general to the field of
computer graphics. More patrticularly, this invention relates to the layout
of objects on a display. BACKGROUND OF THE INVENTION [0002] In
order to display data to a user in a coherent and understandable manner,
different techniques are used. For example, data may be displayed in a
numbered list. In order to more coherently present data with several
components, dalad GNEDSBIH AN iTENHIA THR Bysidable space is
carved into distinct cells, where each cell is a container for its contents.
Frequently, larger elements (images, for example) must be sliced between
cells in order to create the desired layout. [0003] Cells in a table are
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single %e‘ﬁaworal implementation for allowing the creation of tables. The
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data in the column. In order to provide for slightly more complex presentations, table cells may

also be merged. However, because the width of columns is generally constant throughout the
table (except for mergers), where there are a number of such mergers, setting the width of rows
and columns such that the resulting table is clear and not distorted may not be possible.

[0004] With the advent of browser-style user interfaces, a new emphasis has developed
on including images and flowed text in data displays. In order to allow for more complex table
behavior, a user interface (UI) control known as the tabular list may be used. The tabular list UI
control is used in order to allow complex list behavior for displaying data to a user. The tabular
list UI control provides significant benefit by offering a single behavioral implementation for
allowing the creation of tables. The tabular list UI control does this by providing a visual
‘template’ which is used to describe the appearance of each item in the list.

[0005] One problem that remains when using a tabular list UI control is in aligning the
elements in the list relative to one another. It may be useful to present heterogeneous data via a

tabular list control. Data may be heterogeneous in size, in type, or otherwise. Heterogeneous
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-1 data may also include design elements, such as backgrounds. Current
implementations do not allow the creation of a tabular list which takes into
account the heterogeneity of data in order to allow proper placement of
the elements of the list which will allow for the creation of a table including
heterogeneous data while allowing alignment of the heterogeneous data

in a yniform manner, without requiring user labor bgth initially.and in the
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list as the implementer of the interface. By default, the implementer is the
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constructions of the invention; however, the invention is no ited to the
with ebpeaific unethbelsrapencous templates, the templates rely on an interface to perform

column calculations (or row calculations). The templates, when included as part of a list, defer
to the list as the implementer of the interface. By default, the implementer is the template itself,
so a template not placed in the context of a list will calculate its own column or row widths.
[0009] Additional features and advantages of the invention will be made apparent from
the following detailed description of illustrative embodiments that proceeds with reference to the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The foregoing summary, as well as the following detailed description of
preferred embodiments, is better understood when read in conjunction with the appended
drawings. For the purpose of illustrating the invention, there is shown in the drawings exemplary
constructions of the invention; however, the invention is not limited to the specific methods and
instrumentalities disclosed. In the drawings:

[0011] Figure 1 is a block diagram showing an exemplary computing environment in

which aspects of the invention may be implemented.
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instrumentalities disclosed. In the drawings: [00111 Figure I is a block

diagram showing an exemplary computing environment in which aspects

of the invention may be implemented. -2 [00121 Figure 2A is a block

diagram of one exemplary template for a list [00131 Figure 2B is a block

diagram of a second exemplary template for a list element [00141 Figure

3A s a block diagram qf a first exemplary template with grid lines [00151
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the i ntion. DETAILED DESCRIPTION OF PREFERRED .
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[ jon may be implemented. The co ting system environment 100 is
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interpreted LS ﬁavmg any oeeper? eP{cy of requiremen fefatingto any ong
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environment 100. [00211 The invention is operational with numerous other

general purpose or special purpose computing system environments or
corbigdratibEd) BESGRER DIONEIOHh ORE EERREDEMBIMENTS

e viromlnen& andgor Cé)nfigéjratiops that may be suitable for use with the
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[ ; ed to, personal computers, server

ctifporers]Gahdhosid or taptopladevicepy imgltiprocessort systdmab, aspects of the
inventiol %8%; %%%ﬁ%’g%ﬁ%%_sy%ec@%pﬁ 1&1tgogy£)t%Xmegﬁ‘<%rr% ﬁ’i‘erﬂm%%'?s only one example of

a suitable computing environment and is not intended to suggest any limitation as to the scope of

use or functionality of the invention. Neither should the computing environment 100 be
interpreted as having any dependency or requirement relating to any one or combination of
components illustrated in the exemplary operating environment 100.

[0021] The invention is operational with numerous other general purpose or special
purpose computing system environments or configurations. Examples of well known computing
systems, environments, and/or configurations that may be suitable for use with the invention
include, but are not limited to, personal computers, server computers, hand-held or laptop
devices, multiprocessor systems, microprocessor-based systems, set top boxes, programmable
consumer electronics, network PCs, minicomputers, mainframe computers, embedded systems,
distributed computing environments that include any of the above systems or devices, and the
like.

[0022] The invention may be described in the general context of computer-executable
instructions, such as program modules, being executed by a computer. Generally, program
modules include routines, programs, objects, components, data structures, etc. that perform

particular tasks or implement particular abstract data types. The invention may also be practiced
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consumer electronics, network PCs, minicomputers, mainframe
computers, embedded systems, distributed computing environments that
include any of the above systems or devices, and the like. [00221 The
invention may be described in the general context of computer-executable
instructions, such as program modules, being executed by a computer.
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com 1 fly%lcal es a arlelty of computer readable media.

C[@ﬂﬂyl]te G@adatﬂeld{édlalcfdtybmmavmabte nfediaphstr cemdbele media.
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examp%?gh% not limitation, computer readable media may comprise computer storage media

%cated in both

and communication media. Computer storage media includes both volatile and nonvolatile,
removable and non-removable media implemented in any method or technology for storage of
information such as computer readable instructions, data structures, program modules or other
data. Computer storage media includes, but is not limited to, RAM, ROM, EEPROM, flash
memory or other memory technology, CDROM, digital versatile disks (DVD) or other optical
disk storage, magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic storage
devices, or any other medium which can be used to store the desired information and which can
accessed by computer 110. Communication media typically embodies computer readable
instructions, data structures, program modules or other data in a modulated data signal such as a
carrier wave or other transport mechanism and includes any information delivery media. The
term “modulated data signal” means a signal that has one or more of its characteristics set or

changed in such a manner as to encode information in the signal. By way of example, and not
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and communication media. Computer storage media includes both volatile
and nonvolatile, removable and non-removable media implemented in
any method or technology for storage of information such as computer
readable instructions, data structures, program modules or other data.
Computer storage media includes, but is not limited to, RAM, ROM,
EEPROM, flash. memgz}gl or oéggr memory, .techréolgr%y, CDROM, digita
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examg B Y S AR R S L SR s 135
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S 133 (BIOS), containing the basic.roytines that help to transf
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presently being operated on by processing tni 1267 y way of example,
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Versatm:a(g's]?st,i %1dg|1§!a(l ]\7%?60 tape, solid state RAM, solid state ROM, and the like. The hard disk
drive 141 is typically connected to the system bus 121 through a non-removable memory
interface such as interface 140, and magnetic disk drive 151 and optical disk drive 155 are
typically connected to the system bus 121 by a removable memory interface, such as interface
150.

[0027] The drives and their associated computer storage media discussed above and
illustrated in FIG. 1, provide storage of computer readable instructions, data structures, program
modules and other data for the computer 110. In FIG. 1, for example, hard disk drive 141 is
illustrated as storing operating system 144, application programs 145, other program modules
146, and program data 147. Note that these components can either be the same as or different
from operating system 134, application programs 135, other program modules 136, and program

data 137. Operating system 144, application programs 145, other program modules 146, and

program data 147 are given different numbers here to illustrate that, at a minimum, they are
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and an optical disk drive 155 that reads from or writes to a removable,
nonvolatile optical disk 156, such as a CD ROM or other optical media.
Other removable/non-removable, volatile/nonvolatile computer storage
media that can be used in the exemplary operating environment include,
but are not limited to, magnetic tape cassettes, flash memory cards, digital
versatile djsks, digital video tape, solid state RAM, SO|Id tate ROM,
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ctifipfler Whomuagdaoperaid hhratmerkorkedervinaem ¢t osimgulegicH) is connected
to the LAN 171 through a network interface or adapter 170. When used in a WAN networking

environment, the computer 110 typically includes a modem 172 or other means for establishing
communications over the WAN 173, such as the Internet. The modem 172, which may be
internal or external, may be connected to the system bus 121 via the user input interface 160, or
other appropriate mechanism. In a networked environment, program modules depicted relative to
the computer 110, or portions thereof, may be stored in the remote memory storage device. By
way of example, and not limitation, FIG. 1 illustrates remote application programs 185 as
residing on memory device 181. It will be appreciated that the network connections shown are
exemplary and other means of establishing a communications link between the computers may

be used.



connections to one or more remote computers, such as a remote
computer 180. The remote computer 180 may be a personal computer, a
server, a router, a network PC, a peer device or other common network
node, and typically includes many or all of the elements described above
relative to the computer 110, although only a memory storage device 181
has been illustrated in FIG. 1. The logical connections depicted in FIG. |
include a local area network (LAN) 171 and a wide area network (WAN)
Aligniﬂiﬂélutdm;ealsm't[wudemmeﬁsﬂetworks Such networking environments
ce in offices, enterprise-wide. com etworks, intranets
o e T RS0 VB A (AR N RS BB
heterofita@ampuiipialdais cannario it dhenkAN It liviotlghanevedatained in a list
terface or adapter 17 Whe used in g WAN netw rkln environment,
contrclyg SONBIEF S0 AN, NGBS E LMoL 6 A5, MO P t provide a

layoutetétahhsmn@ataommunlcatlons over the WAN 173, such as the Internet.

T d hIC i)e mter | or external, m ;li
IS AT e SR e PRy O TGS BB Gptpdnent
Figureaeckianism. ﬂrsaenﬁp.mel@m evhittio okt sprdgramente difile pldepgeted field 210, a
name %eelf%lt% Ot%nwgo%? mn 0r 1:211'861(1) r%PJ 5%5 II?aerefl)g)to gﬁ%’lgﬁ) ﬁ% oD gﬁ&e name field
remote memory s orage évice. By way of é amp notlimitatio
220 ark Iﬁotvnﬂustoa&kappmgtemphﬁqﬂm pra;grmrhﬁl&&ff@mmmdmgqow mogrtaeeythese
i ef % ,} fl llbe appreciated that the network connections shown are
ields relatve o ea R
mplary an ind’otfier means of establishing a communications link

b[ﬂMn mmmmmm amaysdotogegplap dhltgnM@éﬂemﬂygmmnmlamsmh as first
temp1a?e%dg { [00304, Ordgrs fQuide for heterogengous '”forma“oc? Y Sing to the
edina |IS rogeneous temp%tees are crea an;r%r%ls Ements.
specifithedist el émtardmpmaateczmalﬁest teragiste COAtnodyaBotystacting t}mrﬂalmm‘nﬂents 210,
I nts. Th ntrol ses the templates t I‘OVId ayout for
220 al}éﬁ%éetgé%% %?BBQSF?L ff%g)ure N a%? ﬁ agrzlf%%@ one éx}elzema earance of the list
will beemisidye fbhaulibt wlemeatitta foidardi @Aaghdivsaa fisteiaamd Ievteezdﬂthmaﬂmtted size, the
includes s b nts hot field 2 1 me field 220, and
data TEontac m‘fsr}r)'neg’tl I%Ki?(%3 ﬁg{? Wtogﬁlrapﬁbfe eéiglgi% and the name field
2033¢ shdtmnasvolbemh@mnmléﬁhmmhtawhnaybnkdm&atm«ﬁ thafiehedement to be

of difflggevr\{ttgl elsa C?otrh eexse?mple the first template 200 may allow name field 220 and contact

information field 240 to be filled by text strings which are different lengths. Name field 220 may
also be filled by a graphic, for example, where the name field 220 is used for a name of a
company, and the name field 220 to be used is a graphic of the company’s logo. The photograph
210 may be constrained by a template to be a specific size, or may be variable depending on the
photograph being used. The template may be flexible enough to handle situations in which no
photograph is provided. It can be seen that in these different scenarios, different list elements
entered according to the first template 200 may have differently sized subelements.

[0034] Additionally, different templates may include different subelements. Figure 2B
is a block diagram of a second exemplary template for a list element. Figure 2B shows a second
template 202 which includes subelements of a name field 222, membership information field
232, and contact information field 242. No photograph field is included in second template 202.
The subelement for membership information included in second template 202 is not included in

first template 200.



fields relative to each other. [00321 Such templates are used to display
data. Where only one template such as first template 200 is used, the list
consists of one or more list elements arranged according to the
specifications of first template 200. First template 200 may allow each of
the subelements 210, 220 and 240 of the template to be only of a specific
size. I that case, the appearance of the list w rde Ith
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As shehowsHgeediR) foamplatéRB82whichwinsludessebete rmmt&lcmmnlalmg template

infor tlo jeld .232, an ormatl
202 S R o LB G TR o e erine 312
indicastshibtesné nif fiee memebi@ekhi® hfditm abiod gm:il]ded%ﬂ’i se«tmatéstehnpjagmﬁﬁ% of
ntlncude tte Ia .200..-7.[00 Ilstt or.m
contad el 2 R D R T B R g frormation
field 2HRorder to provide alignment of similar eIements with respect to each
he te lates mclud line ure 3Ais a b ock dia am.o

O T SR VRO AP RIS SRRT R v

templaméé)@mléhmndmmp@pé@ﬂtoﬂﬁm POXHTOD Iraﬁylté'uﬁtlgml 200s THe afrrdBQﬂdlre
igates the, start of.the n cond d line 3

?to ind caté% RS tnd of Ihe name: Zfrtg?%% dozh? ﬂrfé‘fﬁ%“ Yol SAfelocation.
Similarigicatbs pleitions of all second grid lines 310 and 312 in all list elements are aligned,

aligne

then all different instances of name field 220 and 222 will end in the same location. This allows
for the appearance of the list to be somewhat uniform, with respect to the name field, even where
templates mandate the inclusion of different information or the use of different layouts for
information.

[0038] Similarly, if the position of all third grid lines 320 and 322 are aligned and all
fourth grid lines 330 and 332 are aligned, then in each different instances of list elements, contact
information fields 240 and 242 will be aligned. Figure 4 is a block diagram of a list aligned
according to the gridlines in the first and second exemplary templates. In Figure 4, the list 400
consists of three list elements 401, 402, and 403. List elements 401 and 402 are laid out
according to the first exemplary template. Thus photographs 411 and 412 are laid out according
to the photograph field information in the first template. The name information 421 and 422 are
laid out according to the name field information in the first template. The contact information

441 and 442 are laid out according to the contact field information in the first template.
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beginning of contact information field 240, and the third grid line 330
indicates the end of contact information field 240. If the position of the
grid lines in a number of list elements according to first template 200 is
coordinated, then the list elements will display the data in a
heterogeneous manner. [00361 Figure 3B is a block diagram of a second

fge@gi Iate éi%ogg est As shown in Figure 313, fognﬁgnd line t Th
?%‘SBE B L T e 3SR r&yghgte: thus
name iﬁtBrﬁ(meMQat%lﬁtE(ﬁiwt:wrﬂiﬁgﬁ@m fiald 222 d Th seeondigritelse dildemplate,
cates the end he name field 222. The hlrd rid line 322 tes
mem b TR Y San RS b HETA S B Rl (s sBsond
templdfg |@ﬁ&$ﬁl&&ﬁﬂdo@ﬁ1@%tﬁﬁdﬂfdfﬁ@&ﬂ@ﬂe ﬁeidazﬂﬂxf{ﬁﬂﬁﬁ&ﬂ ieldis3.
in ents which ar plated acco to the first
R G S e R0l S e sLar e g name
infomﬁ(ﬂﬁr&ﬂﬂl(ﬁ@ZZ&[ﬁd dligned atherdhenditfenaht iststameé srof odthesfield aﬁﬁalmng

o SO A IOCHSD Sl ROl ot

gridlirdifferent iasisintsuafdwndefiald 22D et R wldhemdihthet82amead 403.
location. This allows for the appearance of the list to be somewhat
uniform, with respect to the name field, even where templates mandate
therentiysiba AiidiffaeenFMmewﬁmnemhé"melmfedifferent Iayouts for
ti 003 m|I |f the os ition o dt third grid lines
e e R A A5 WG R femed wiy
respeoeambrddfém“ﬂnmm@ﬂﬂammfthstteﬂmﬂmm&mmeﬂ fofdisnateomefialdscB4®ut certain
columlallrgzcallg %ﬁ/glll 5 a“ get% FIgUW’hA' S %rblltolgkca Ial%a g llcl)sc;:t f gr}?r the giv,rldhnes the
accordingto't & grl nESSn the TiTst and S6eon mplary emplates
templdteglaferd, tthehdistpBOnadapsist shefitheefadist Elendefatd 401 O @aché8r of the
ist e ent 0 are laid cordln to thef st exempl
e St R R R SRR R s win
calculgihd’mgtmbﬂthelhtaafmxrmﬁﬁhn gtmdllheefsrst template. The name information
fdﬂgﬁﬁ: r% %naremlgo%lom af Ejmo%ttr% E;’: Qt%gne f f nf?l{e a%tlonogetr %e data items
ate. The contact information are lai gaccor
for thetdnsthesedmttagtaﬁneidprﬁpnmﬁompdathé(ﬁrr@miedqbdaﬂtem&femalmsm@imnmﬁa control

from AAREFGIHC U AGATNRAP NG AL FORLHEMNANUARRRIPLS DR added, the

interface which controls the column calculations is set to the list control’s column calculation

interface. This way, when the template for the child is calculating the location of gridlines in
determining column widths, it will defer to the list control, specifically to the list control’s
implemented column calculation interface.

[0043] In one embodiment, a template makes a preliminary calculation of the gridlines
based on the space requirements for the fields defined by the template and the data to be placed
in the template. The list control’s column calculation interface queries each list element for the
results of this preliminary calculation. The list control’s column calculation interface then
calculates the position for the gridlines based on these calculation and any additional policies or
restrictions. The positions for the gridlines are then returned to the templates via the interface.

[0044] Figure 5 is a block diagram illustrating a list control according to one
embodiment of the invention. As shown in Figure 5, the list control 530 includes a column
calculation interface — gridline manager interface 520. Each list element S00A through S00N

includes template layout policies 510A through 510N (respectively). Different templates may
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name information 423 is laid out according to the name field information in
the second template, membership information 433 according to the
membership information field in the second template, and contact
information according to the contact information field 443. [00401 In list
400, it can be seen that the start and end of the areas containing name
information 421, 422 and 423 are align nd.that the startf and end of
be usci 3 RIS QB L AR 455 HR e F AR GG 10
throughtfi$ N dsnteeivicts filoia thetiarmligremandtofstieedfidlihe sisn dikentamplatesmplate

d to displ h of the list el ts 401, 402, and 403. Creating the . .
o R R SOULeT B REE (OB P Pes Ay e . n a s
controh§BErafeteaus pehigitatesia bedsbdiosrdafer olislealigdiadc: withapespaetface 520

to. predetermined.gridlines, the templates bei ed for list. elements .
for spgile ST R R LB A HSTEHIOEA A INoRIACH™ RGBT Ridlines are
deterntialelitatithg théallocatandgsrthecgfidites, thetismplateetietersnt@ibeemplates may be
hamoirrl%l menter of the interface. The default for the implementer of the

| ace is the template itself, so that a template that is not placed in the

cfnes} ofhdisisniinaalcgdatedier digifahemfocatidonoiding dgridiingsafeOdillthe list

one embodiment, a list control creates content by iterating aver the data....
date. RN (PRI SIS S AR AR TR o LSER A fph < Offis
data actealing tarvirstareel ofa contholifromithat Tamipdattaicdcaddiod) ithatsets of list
elemetcl:‘P crl] t{gl %&1 ngtlgf ﬁ\ést g e?r?ecp Hgtg gcr)]ltﬁtca)iﬂg %%C:s% éltehrﬁelll?é[%gra ﬁlee Y\llsqlce:{%ment. For
controls the column calculations’is set to the list control’s column
exampde/chkdirrléntenfatea g nvelydeh ehdhetgrhptatedoarit echild isformation to be

displa e culatinq.t locatjon of gridlines in determining column widths, it will
1sp1a¥je n ong Yis .g'[emel} . o . .
efer {0 the list control, specifically to the list control's implemented

Cpioay) calguiadion inteidaces[dW4eD boonpamipsineMistlenuiedata, a template is
a preliminary calculation of the gridlines based on the space

akes
selectoty [RE BRI S AE SN HRALEIR A esi’éﬁﬁﬂhlfsaé‘htdvﬂw@oa Giepplates. Eachof
the po@iﬂﬂ?@eﬂ{pth\fﬁqéml?la&-aﬁ?ﬁdﬁt@myﬂiﬁs @e?hﬁnanrfga;@cgﬂaﬁlﬁeair:mﬁmeor the list
ueries ea ISt ele nt for t results of this preliminary calcu tion. s
clemer{ie: SolRrSt B ELTLATE CATSLT R R e Rt Qb i, eridline
to detdahinetpeiglinssanssdatshasel talgelatmndand annaddibodiah@oliaieseahan one
restrictl[t’ons.

s he positions for the gridlines are then returned t tﬁne
erdli PR e REMILE MOSITEIE e S16 A FER HLGTAIPE AL ERRge date
a[h@ﬂ‘?‘?”“ﬁ's@eﬁ?@[@',% AR paimentaf thedpvantionpMecShendRrface
_ Figure 5, the list control 530 includes a column )

provides information establishing the location of the gridlines to be used. This may be done by
requesting preliminary information regarding the position of the gridline from templates which
use the gridline. In this way, the requirements of the templates for the list elements are
considered when the interface determines the gridline location. While locating one gridline is
described, more than one gridline may also be located in the same way, via an interface which

queries the list elements as templated for preliminary gridline locations and then using these

locations (and other list layout information) in order to determine locations for the gridlines.

[0048] The layout for each list element is determined using a template and the interface
for determining the location of specific gridlines. Figure 7 shows an exemplary method of
determining the graphical layout of list element data according to one embodiment of the
invention. For the list element data, as shown in Figure 7, step 700, a template is selected from a
template set of at least two possible templates. Each of the possible templates provides a

corresponding layout policy for calculating a graphical layout of said subset of list element data
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calculation interface - gridline manager interface 520. Each list element
500A through 500N includes template layout policies 5 IOA through 5
ION (respectively). Different templates may -9 be used to create the list
elements 500A through 500N. Each template layout policy 510A through
5 ION is derived from the template which is used for the list element. The
template layout.policies describe the layout of the list element. However,
based go QR/??FHY i Ef%%%‘hoﬁqi%flég&ﬁril‘issg?fufﬁgﬂ&%’a&e fEiEs°fHR request a
positidhough 6 datiie thesgidin® hapagebintdfiacecedetrigpacificused to
column ositf' nings,.As. d scriied abqve, the placement of certain
calculie RRONFA" BRI TR BIE Sehanager interface 520. In this
way, heterogeneous templates may be harmonized. [00451 The list
contro] generates display information using the templates and the list
gl f9dare-8YSHbWHR'exemplary method of generating display
INUgoRtiow for- 2 sahplabiste dBtR REGREINEhtOPOR R MRRHNBE KO8 Vi®n described in

invention. The list data is grouped into sets of list element data. Each set

connegif R MaBHIMIHLIE YUY StajanerigHisn G the list ehemeatt igpy dimension is
conterByRRRIETHhE, listtRlermnenkdata MAY iR iR IRg aPheRRMBg@inext to each

contact information to be displayed in one list element. [00461 As shown

other horgrgpially, thedrehBaBeTot dicAresbimaEiianBaY fsased forhipitie! ie vertical

alignnf@iectedbdibméampiate: iFselesiestronh p iemidaim 664 of atleasewe list elements
pgssible templates. Each of the possible tem@gﬁtes provides a layout

in onCyHMSPHFCER RRIRT O GRADARSATADB (P 15F IRENUAUSRh bt LXERURP east
two of the possible templates rely on the location of at least one gridline
to.determine the graphical layout for the list element data. In one
Conclusigm diment, more than one gridline may be used by a template to
daiesolineAtheaiaphicaldayeuk foletbeeligtieloroeBbdatantO 04 ik nstentGatention
an interface js provided for use by any template. Theinterface provides
have hﬁ%ﬁﬁaﬁmﬁ?é&a‘m}gﬁ%@m RIS IRPYHBRE (5 bG8 hreaycepts may
be appiRd@ngbyoiapuestiagwseliniyanninformation regarding the position of
the gridline from templates which use the gridline. |n this way, the. .
réﬁﬂ%ﬁm § GHtRE% ng?ﬁi%sﬂébﬁéjthé fhehts Fé@BFETE?@FSE%ﬁBHneCUOH
with htiigvinteréace filetesrsinessregrichineatocation Whilsdacatiog kuie. ghidintésmethods
described, more than one gridline may also be located in the same Wa){<,
and apparalys; ettt BES LI VG B PR A SRS R RO RIS Sﬁ?grm"‘y take the form
of progratinosirry gridiiseulatatiormaodisden tasirigltheseia, such as floppy diskettes, CD-

ROMs, hard drives, or any other machine-readable storage medium, wherein, when the program
code is loaded into and executed by a machine, such as a computer, the machine becomes an
apparatus for practicing the invention. In the case of program code execution on programmable
computers, the computing device will generally include a processor, a storage medium readable
by the processor (including volatile and non-volatile memory and/or storage elements), at least
one input device, and at least one output device. The program(s) can be implemented in
assembly or machine language, if desired. In any case, the language may be a compiled or
interpreted language, and combined with hardware implementations.

[0052] The methods and apparatus of the present invention may also be practiced via
communications embodied in the form of program code that is transmitted over some
transmission medium, such as over electrical wiring or cabling, through fiber optics, or via any
other form of transmission, wherein, when the program code is received and loaded into and

executed by a machine, such as an EPROM, a gate array, a programmable logic device (PLD), a
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locations (and other list layout information) in order to determine locations
for the gridlines. [00481 The layout for each list element is determined
using a template and the interface for determining the location of specific
gridlines. Figure 7 shows an exemplary method of determining the
graphical layout of list element data according to one embodiment of the
invention. For t qé |s elem nt data, as shown in F e7,ste

client COMBIE i€ dORdtEy! %H}aé SOMERPBPARPIEY, ?\Jfr%pﬁ%‘éé?%‘f

Whentmpmmesre&aﬁm gtifeeappasiole RIS (AEOYiI0gHA @AFRBRMIAIRGvVith the

olicy for calculatin hical layout.of said supset .of list
proces§ HLMOIATS 16 DAEHTHE TORLHIOH AP A 6o gRBRHET i g e present
inventidh. amdﬂtﬁoﬁaﬂg/jsmlﬁemageaﬁuﬁsmepmmﬁ fonresttacteichghielpneselit invention
Zi 0, the po ition. of ﬂ}%‘?e‘ ected e is used to calculate a
may H{;Vr%%% aPFa%ﬁ ﬁﬁlé)rﬁ ?‘ﬁeaa % Bimensional Layout Control
[qoas3] WWﬂelexhamJaqnemb@dimehﬁs lﬁn‘eﬁhdq@bes;edtlmwnmncha\xeﬂbe&npreferred

escribed jn connection with colu n width co har niza
embodiERRLy e Rt E T o S I AR Ao FRG ST Ghg Bggments may be
used owheid fachisbis lad addividiin Imajelﬁmds alitreattsretictd eaabdiothes for performing
the sar(r:lgn{lrg?t:l?])rely gfé %Czpier%rsml lijrtlavseof t?le ]breS In\é 1ml(%ﬂe ?o be"Hl ed tO the present
gnmen suberEhents ing Slémers s
inventharsionidatietrbelianitaddoemgfdisg el embwﬂsn&nomatduﬂmnslmumay b@qstrued in
breathb erf rinipgl acc%(r:g)lrr&g to thetﬁe[ﬁh [ %OJ ?e invention. Conclusion
mentione ove exemp ary y'8mbodiments of the present

invention have been described in connection with various computing

devices, the underlying concepts may be applied to any computing device

or system. [00511 The various techniques described herein may be

implemented in connection with hardware or software or, where

appropriate, with a combination of both. Thus, the methods and

apparatus of the present invention, or certain aspects or portions thereof,

may take the form of program code (i.e., instructions) embodied in

tangible media, such as floppy diskettes, CD- ROMs, hard drives, or any

other machine-readable storage medium, wherein, when the program

code is loaded into and executed by a machine, such as a computer, the

machine becomes an apparatus for practicing the invention. In the case

of program code execution on programmable

9, a )
€ 1nvention.
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computers, the computing device will generally include a processor, a

storage medium readable by the processor (including volatile and

non-volatile memory and/or storage elements), at least one input device,

and at least one output device. The program(s) can be implemented in

assembly or machine language, if desired. In any case, the language may
WH Aﬁaa gﬁ&ﬂﬁ& ‘interpreted language, and combined with hardware

impl 10ns: (00521 The methods and apparatus of the present

invention may also be practiced via communications embodied in the

form of program code that is transmitted over some. transmissiqn. .
L issoL Ry e RSP SSEhAG, thiio R bt otg somprising

at leasvienanryt ofitist ésmeatf tanseoiapidsingtherein, when the program code is

received and loaded infg.and executed by a machine, such as an
T R P kU o I PGt SRSt et least o
possibte rapipleten imtherdikeclihe saatpinsitle comsstanpappideatusdaegraadicigdayout policy

the invention., When implemented on a.general-purpose prpcessor, the
o ol BTG Sh NS PRIk 5 BB TR RAbdFaaLo of
said cohatppetate i pokeithefondiaivakty aphiea presentbiss@otianocation of a
Additionally, any storage techniques used in connection with the present

grldhr}ﬁ\/aerh(llion may invariably be a combination of hardware and software.

[GR6BiHMghile ither faestemtusy/By tachhd's ddeengdsterbedd intarfinechior idibly
info h&z reg‘%li)rﬁsciliems%? ilrgwe%tgnoftlglgﬁ &/arrligﬁgeﬁgures, it is to be understood
"R ofRer dimilir EMbodiments maygoe uséd or modifications and
additions may be made to the described embodiments for performing the
same fléﬁ%t{ﬁgf%i glhrg Pr§sI%§1etriQ(\)/r%ntig{1 without deviating therefrom.
Thérelore, the present invention should not be limited to any single
edifydalymnersyibuistatite bshibapdhbmg enctrofshid sbreafitistanehsaoplatinaccording to
said sdssarpanc a\{\éitglnt € d‘l%enecéeg ﬁ‘qimls' b%? ngi_'cAT IS CLAIMED IS: 1. A
me%ﬁonggenera ing display in orhation for a set of list data, said list data
comprising at least one set of list element data, comprising: selecting, for
5. caeh seloldishdlementdate aemplaie fom  Emlale sel ol RLISER igline by
two "possible emplil%\tés, where each of said possﬁe emp a%es provi B a

deternpornegs pondicly detyolUt g elioycfordetd cubatio sral gragpiteckiciaptaut ddssadl set provides a
corresfﬁ'grki) Elggqulllgﬁfe Ila%rl.ri"ceyn%ogadtgpf%lr}]/gnévn(satrglgrtnleen?sdta%vga%d on the location of at least one

gridline, a preliminary calculation of a location for said gridline.

4. The method of claim 1, where said gridline comprises a column boundary for said list
data.

5. The method of claim 1, where said method is implemented in a list control.

6. The method of claim 1, where said graphical layout comprises boundary information for

at least one item of list element data in said set of list element data.

7. The method of claim 1, where for each set of list element data where said selected
template for said set provides a corresponding layout policy for displaying list element data
based on said location of said gridline, said boundary information defines a boundary for at least

one item of list element data based on said gridline.
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said corresponding layout policies provide for a graphical layout based on
a location of a gridline; and providing an interface for use by each of said
templates, said interface providing information establishing said location
of said gridline. 2. The method of claim 1, further comprising: displaying
said list data by displaying each of said sets of list element data according
to said selected template and said corresponding layout policy. 3. The
method of claim 1, where said interface establishes said location of said
8.  gmdbnechodefeinim mgvlﬁefeeaclhasetv@ci tbs‘tseiemrﬁsgatﬁlﬁvgeﬂeoaaiﬁblicies provide
selected template for sai set |des a correspondin olicy.for
for a HGTNGIE P GRSHOPR A DACLR) GHUAE TR LPER RSB SGLIE face
prov1caqolﬁﬁ’mﬂmmameataulfslMngladM|mrf@rcﬁaiﬂ giititine of mdie ghiihad.of
claim 1, where said gridline comprises a column boundary for said list
data. 5. The method of claim 1, where said method is implemented in a list
9.  caniethed Thralmeatihodgf tlagraphiviidee aaidJisghicatiayatid, coihprisksd
boundary information for at least one item of list element data in said set
COMPTEI8t element data. 7. The method of claim 1, where for each set of list
eleeigatamierefsaid seleplac stetm;ﬁl;ﬂtli:zi@lr tﬁal(j)sﬁllpiﬁ)wd@mass where each of

said cg)srli ondi Ia out 0|IC for d})sad I|s art]t d(%C nedaon S$10a1 lavout
PYSERtion oPsad |ne salarrbO% ar§ orm Sfifesad l%‘l you

of sa1chhd;eaktnmnedawbaﬁetﬂs<b1ethmlenhmi@ﬂa)baisbdsomﬁegﬁ@jmﬁ;ne. -138. The

method of aml where ?t Ieas% twa.of salfieg r?sf?] ndiprgrllaxo%t O|IC&

UusSImg an nteria me eﬁ least

a s1tion, 101 a mon
proviée for a grap ica ayou?% ed on AYoE810 WO or more g dithes
one gradimwhend said interface prowdes information establishing a location for
two or, more g ridlines. for determ rFle
o R R R S e S R el et g
template from a template set of at least two possible templates, where

10. e?.ﬁh ofutlga éj d?o?sht%l te?[‘g‘lates Pg)rowdes a corresponding layout policy

for calculating a graphica a§0Cﬁ) B 84Hd list element data based on the

ldoatispoofatdeastjoert fyridiise interface, calculating preliminary location data for said

at least one gridline.

11. The method of claim 9, where said selected gridline comprises a column boundary for

said list data.
12. The method of claim 9, where said interface is implemented in a list control.

13. The method of claim 9, where said graphical layout comprises boundary information for

at least one item of data from among said list element data.

14. The method of claim 9, where said boundary information defines a boundary for at least

one item of list element data based on one of said at least one gridlines.

15. The method of claim 9, where said step of using an interface to request a position

requests a position for each of said at least one gridlines.

16. The method of claim 9, further comprising:
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using an interface to request a position for a selected gridline from among
said at least one gridlines; and using said position to calculate a graphical
layout for said list element data. 10. The method of claim 9, further
comprising: in response to a request from said interface, calculating
preliminary location data for said at least one gridline. 11. The method of

claim 9, where said selected gridline comprises.a column boundary. for o
SHRPRLEARES! %%m‘[sﬁ ﬁ?é‘fﬁ%ﬁgeofi %}f}ﬁtglgaﬂgél%ﬁ%g [ iRosition for said list

elemeiimgdemented in a list control. 13. The method of claim 9, where said
graphical layout comprises boundary information for at least one item of
data from among said list element data. 14. The method of claim 9, where

17. sadibplagdhsyidafiniagieendaitdasadoauizdiyoiardatdeasiposm ganicatiishe set of
elem

. nt data based on.one of said at least one gridlines. 15. The methad.
ist CIGFRTh Y Ve SO P S TR dG PR G . of s
elemenetyesitsdatpasidioonipueddy of said at least one gridlines. 16. The method

of ¢laim 9, furthey comprising: -14 ypon request from said interface,

CATUTANR S SPCTSAR) A i S S G0 iR s, 27t oo
possibiisplayl alevicehbayviagh efigeepbtkdrieatntiptday Qub ddta eampeipogdaiddasbut policy
o D e R B R oo
said caetsptindiniotayaahseicdddistelein ént dataaddingiaiefased antdmpateiseiof at least

of at Ieas& two possible templates, where each of said possible templates
one gridline; an ) . : )
provides a corresponding layout policy for calculating a graphical layout

opsaidisigheetéiist e fomentidataclantisaidasmatdeasiditorératproviding
infomfa?{éflsé%%’a“%'s 2 ﬁé*[d%%l&%‘ae% 1949 12856"89%& rPdﬁ%‘%.'ay"“t based on the

ocation of at least one grialine; and providing~an interface for use by

each of said templates, said interface providing information establishing
18. thﬁlleoﬁsat“c%%t%lsgf%ﬁ}r{leﬁ} wherd gligll Nfiterface establishes said location of said gridline
by determining, for each set of list element data where said selected template for said set

provides a corresponding layout policy for displaying list element data based on the location of

at least one gridline, a preliminary calculation of a location for said gridline.

19. The list control of claim 17, where said at least one gridline comprises a column

boundary for said list data.
20. The list control of claim 17, where said list layout data is computed by a list control.

21. The list control of claim 17, where said graphical layout comprises boundary information

for at least one item of list element data in said set of list element data.

22. The list control of claim 17, where for each set of list element data where said selected
template for said set provides a corresponding layout policy for displaying list element data
based on the location of at least one gridline, said boundary information defines a boundary for

at least one item of list element data based on said gridline.
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18. The list control of claim 17, where said interface establishes said
location of said gridline by determining, for each set of list element data
where said selected template for said set provides a corresponding layout
policy for displaying list element data based on the location of at least one
gridline a preliminary calculation of a location for said gridline 19. The list
e ntrol of claim T%‘{i where sa d at least one gridline rises a coéumn
- b ML AR i'vSt‘B%‘iié“IE Y108 FOMUBHE O TN ei LA S grgerating
displaiairdutralaiansaampuiddiiydatiissonioliagledhprishganteabosaincl Tist clement
ere Sag&’ga hical out comgrlses baundary information for at least
t

data, 58?:& SEINE &fe ﬂ &%?ﬁeg LRI Bt element data. 22. The list
cetltrainf, dairndy swbetgﬁereamin ésthod hahplemﬁmhdatamﬂieressatcf at least two

.. Selected template fors pro es a orre layout poljcy for .
PSS S A D B LB AP B A AT S R S out policy
for calsaidtbrgmgﬁ@hmﬁhﬂay@tlmnﬁwiuhasbaeboﬂhd&f})exﬁwmaddeaahdnﬁqﬁmmdéﬂsttwo of

element dat basedgn said e - 15 (ﬁcomp ead ble

ter
s RN N 0 SISy BTl AP R el o pay

gr1dhna;f@mhatlon for a set of list data said list data comprising at Ieast one set
of Ilst Iement da%ade id ms{)ructl ns orlaef\rforrlgln ste(yf')m er?w rlsmgldlrl

sBI&Y m%lg f31 SAARASE O 1k BleFehCUStE t?a’te rom a ate S8

infornmftmhleasbhyhingcsaaﬂul@:hamptﬁtmdvghdtmeach of said possible templates
provides a corresponding layout policy for calculating a graphical layout
of said subset of list element data, and where at least two of said

24, cﬁﬂrespmpuihegﬂaqu]nﬂqsni&dhmmﬁledhﬂdf&asg'rdipfe’pmfﬂaymutbmaekdimgca

location.of a ro |d|n an interfa ef eacg
AN IR BBnD SINPISES R R CSREN Hideording to

said saié@acdtgmﬂlmeaﬁdsa‘lkie:maspumdmg&d@bt@mmum of claim 23, said
steps further comprising: displaying said list data by displaying each of
said sets of list element data according to said selected template and said
25. cEhespnmmgﬂeqdnhﬂ@mwmﬁoﬂdmmcﬁﬁpmfrsaﬁbihtermed'nsmhbfshmimid

locatlodq ({)f’\églec{ %r?gll rger(&ra $ e%ﬁlltélfl%hre g’a%ﬁug tk?? fitloer]e% Sa%lgagndl nee bs\{ud selected
ermin or eac se 0] element data where Sald selecte

template for said set provides a corresponding layout policy for displaying list element data

based on the location of at least one gridline, a preliminary calculation of a location for said

gridline.

26. The computer-readable medium of claim 23, where said at least one gridline comprises a

column boundary for said list data.

27. The computer-readable medium of claim 23, where said graphical layout comprises

boundary information for at least one item of list element data in said set of list element data.

28. The computer-readable medium of claim 23, where for each set of list element data
where said selected template for said set provides a corresponding layout policy for displaying
list element data based on the location of at least one gridline, said boundary information defines

a boundary for at least one item of list element data based on said gridline.

-16 -



template for said set provides a corresponding layout policy for displaying
list element data based on the location of at least one gridline, a
preliminary calculation of a location for said gridline. 26. The
computer-readable medium of claim 23, where said at least one gridline
comprises a column boundary for said list data. 27. The
c uter-readable medium of claim.23, where said graphica Ia
G e N R R R G e
layoutipcﬂaid§pfcﬁzﬁdistfalergmﬂdaﬂalaﬂ&t Bh@@@mpﬂbeﬁﬂeadabdﬁ) mediom @ldlines and
23, where fo set of list ele nt data where sai ect d
Wheret%%%l‘é‘i%%%espé‘av 5&° %H“é‘él% IRl W&ﬁ WSS 6|ec"§? 1Byfhgr more
gridlidigt element data based on the Iocatlon of at least one gridline, said
boundary information defines a boundary for at least one item of list
element data based on said gridline. -16 29. The computer-readable
30. medbmp@ﬁeﬁlmmaﬂe wihéhenahieass bumpﬁtsaid;eautelslpdﬂstm@titawﬂ determining
ICI rovide, for a graphjcal Ia d on.a location. of two or more .
the TR S e PO U R BB AP ine
I(xeaﬁtmmgm teaqﬂamé Saich toroplmoret gfialilvast S ﬁoM@tﬁmptetadablme each of

. ha computer- executab e instructio det r the
said D B P S P BALA LRI B g favout
of saicchsnplisirgt deldetiod anténphateiftont at leasplate gédloiat least two
possible te Ptlate% where each fs id pos |bJ[e tem latef (prowdes a
usm% an 1 ce 10 ﬁ%lfz Je] Or dselecte 11[1 % ?alfi at least
correspon mg ayou Srealia ing a grap ica ayou sal
one gr@dﬁmnhmiata based on the location of at least one gridline; using an
SRS PRSI Sapsiion (oA selaied Tding AT among s o
le8StEone gridlines. ana usin posmo Y0 cich atea graphical Tayout
for said list eIement data. 31. The computer-readable medium of claim
31, Pnedsieps. ﬁ%‘%@a%'iec&m(ﬂﬂ%” c'ﬁnp e Qe e Stdrom.sald.
in erface calculating preliminary location data for'sai F168stone
gridtespoB&: tbherecpmpUienreaidabierfasdicatvdbtlagmr8imvheyd®aitbn data for said

at leasee)lleectge%gnledlme comprises a column boundary for said list data.

32. The computer-readable medium of claim 30, where said selected gridline comprises a

column boundary for said list data.

33.  The computer-readable medium of claim 30, where said interface is implemented in a list
control.
34 The computer-readable medium of claim 30, where said graphical layout comprises

boundary information for at least one item from among said set of list element data.

35. The computer-readable medium of claim 30, where said boundary information defines a

boundary for at least one item of list element data based on one of said at least one gridlines.

36. The computer-readable medium of claim 30, where said step of using an interface to

request a position requests a position for each of said at least one gridlines.
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37.

elem

33. The computer-readable medium of claim 30, where said interface is
implemented in a list control. 34 The computer-readable medium of claim

30, where said graphical layout comprises boundary information for at

least one item from among said set of list element data. 35. The
computer-readable medium of claim 30, where said boundary information
defines a boundayy for at Jeast gne jtem of list element data based on one

o B P ST BRI CEHE O RS R FRIBITA S i
3tpavhempisaidsiepaf ssnthe) dateifatdeda petiudahs Reilion pesuestfon said list

goiaj[tion for each of said at least one gridlines. -17 37. The
“b

Eﬁ.‘lter-readable medium of claim 30, said steps further comprising:
upon request from said interface, calculating a preliminary gridline position
for said list element data.
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