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, datal GNEDSB Eid Aigpial imBNbleA TH®R Bysilgble 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 Iayout [0003] Cells in a table are
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ize, In'type, or otherwise. Heteroge éous
data in the column. In order to provide for sllghtly 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 (Ul) control known as the tabular list may be used. The tabular list Ul
control is used in order to allow complex list behavior for displaying data to a user. The tabular
list Ul control provides significant benefit by offering a single behavioral implementation for
allowing the creation of tables. The tabular list Ul 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 Ul 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

cata iyl G AR B ARG EPAAPlABe aans o no
allow aih)we‘atraromplmbobaerllnapwmgl’otakaymtoamumeh@hmmwé]wdﬁdawla order to
oo S R B R PR R e
mcludmgﬂhmdmgeaememvm|thellmwiagmllgranekﬂitﬁ\dhmbémobdmmmwhn a uniform
MARY OF. THE INVENTION t inyenti dire
manng Wi S0l 8 ERSh T AP Ol G L eABeS Bera i
Addltlandllyedtcmm& an;dmakrméaooesioweﬂlgmwyombmpﬂ@ommwmrbdrdaoto Such
et B T e O IE RSB esemin

to the asui templated list elements. In order to provide a column allgned (or

n d resultr &n alist with e ements usm hete ene us
16w, of the fo regm ereis need ? r] a 0vercome
t Iates rely on an inter 0 perform co u n ca cu atlons or row

the I|munM|MﬁrEWMMpfatE$Memuncluded 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 Gllivill ARYVOWIidtHE [BOMENAdANONal features and
ShoIREIRYOURI L bemars, BRARIenL My (05 (UGG alows for
d desc |on o TuStrative en Ments proceeds with
compIeaferedeppm@imMuummpdpynfmmmagalcBRtIEﬁsDrHélﬁgemryl @NhQE Jodtplexity.

oS B A e B A R Ao
r¢ @008 cohjuimteidacevithpitowidpgp eridetladoswicyp nitoi chiéop ingiaserod list and

templépéds {&tlﬂ&ﬁgﬁ&” WH 198 H;@?%ﬁaﬁ%‘%’éﬂﬂﬂﬂ&%‘ﬁ@&@é{v BQPOW%%@%\?%L{H in a list

constructions oft e inventl owever, the In n IS no
with elgreeific usiothbetsrageneous 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: [0011] Figure 1 is a block

diagram showing an exemplary computing environment in which aspects

of the invention may be implemented. -2 [0012] Figure 2A is a block

diagram of one exemplary template for a list [0013] Figure 2B is a block

diagram of a second exemplary template for a list element [0014] Figure

3A s a black diagram qf a first exemplary template with grid lipes [0015]
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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. [0022] 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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examdﬂ?g}f’a not limitation, computer readable media may comprise computer storage media
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,
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versat”%atﬂag,i%%jﬁgl Wc?eo 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
rsatile djs ital V|deo ta e RAM, solid state RO
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output peripheral interface 195. [0028] The computer 110 may operate in

a[AeadbrkéthemuieshinertAimgtimgikilg environment, the computer 110 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. 1
include a local area network (LAN) 171 and a wide area network (WAN)
AIiqnihﬁ’%étetdajla)ealsd_wdutédromusnetworks Such networking environments
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2[W38¢: swdtmnatsvetaerth@pm@.lalthmeembtmetmnaybatametmtmatulnshedfrment to be
of diftJ@Pethaﬂlgcﬁotrhg)?a‘?nple, 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. [0032] 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
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Similargidhtbe plasitions of all second grid lines 310 and 312 in all list elements are aligned,
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 fourth 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. [0036] Figure 3B is a block diagram of a second

S R R s R e B L e s
name Iifertiondicatasldnbaipat afithegnantie ietde2@Ad Thiosravodigrielsee @itzemplate,
eI B! S50 SO LR TE D5 AT OHEA e ARe and
template]igades titer eindoofatioteatconfiimmedithe tefda2dihfEd@Atibmfrelost43.

ining list ts which t lat ing, to the first . .
e T R8T T e o e
infornB0idmna13a822ard dkgrezd atigrrdhenditfetaht istatbaoe sraf oltmeafiedd @2@aining
nd, 222 will in in th locati imilarly, if the.pasiti fall
conta RN o A G5 Aot eA Laaeaf s g ffrment of e
gridliraferénd iesigatssisdcdhmneiald 220 el eldhemdsin0thel8anaed 403.
location. This allows for the appearance of the list to be somewhat

uniform, with respect to the name field, even where templates mandate
tieréatihesibn AfidiffeeanEorfbieteatigeneoub d ersplatedlifferent layouts for

i tian. [0038] Similarly, if the position of.all third grid lines 320 and ,. .
ST S R AU el oA R 88 AEHE 8 [TeRales Aiuigned witn
respect & hrdifééremines aitlex g fthsttetapwes hetomntset fofdishateomefiesldacRxt®ut certain

i : Ei ! I ) i \ o
con@A BT AUETL L0 Vot B R ST S AT s, e
templdtegleted, tthindisnpBOnedasiHtthefi thedadest Eherdefatd 401 tEOR) @achel@8: of the

e LSRR A 00 4627 0 SRR 8 A s

calculgtadtogrsgbhthie ldéafomefiibe gnidhadist template. The name information

" i, ) ol inf O _

O e B e P R SRR A Y MR e o ems
for thetcbish_@eiefrtiagtaﬂmpprﬁpriatattemmlathéoﬁimd@dmdﬁem&rem aistnstencenf a control
from tAQ R Yh RSN WP IRAPE D AKE MR RSN BHR 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 500A through 500N

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. [0040] In list
400, it can be seen that the start and end of the areas containing name

inf tion 421, 422 and 4 li that the st d f

be sl 3 TEALS Ui 6 LU e M L AR e A g ks 0A
throughtisGNidsnteeiviets friora thetiteraligierméidrofstbsedofid ihe $ishaleentaimprateemplate

d to displ h of the list el ts 401, 402, and 403. Creagting the . .
eyout R e B M LT R OB YAl ortd TGy 10 5. i a s
controlhét}ﬂ,ctgeﬂwﬁ mmatém tkeou@hcﬁlxmsrda_[er &ol Bteegrgnﬂmb witinagesipetetface 520
forsoqg G Lo LU i SRR 4 o ECE QUGG L lines are
deternuakziptitng tived | omatnandgar timegiadéiRs, thethismplatheteteentotbeemplates may be
iméal menter of the interface. The default for the implementer of the

€

“armofﬁ' ftace is the template itself, so that a template that is not placed in the
c{0aék} ofTdisistnsibnoalcydasteates dispifathenfooatidorodding grediengdafeO4®] the list
one embodiment, a list control creates content by iterating aver.the data, ,.
cata. R AR Bty AR D LB TR el LB v
data acceating taromestanrioel ofentohtnelirfventitnat Temida tatarscyealgied) ithiatsets of list

elemefid: t[ao.l %&1 %relpgf ﬁ‘sst gr‘e(r:rﬁ]eﬁp Hgté: ggﬁrttgir%g %‘%ﬁﬁefg‘ eeﬁ?é[%gra&% qulgnement. For
controlsthe column calculations s set to the ist control's column
exampie/coddisireléntenfalzta aig welydevhehdtog teph platedoarttheartiéict imformation to be

. .C lating. F catjon of gridlines in determining column widths, it will
d'Spla}Qgeﬁrj t%ﬁ(fah('aé iglég%eﬁl{rbl, specifically to the list control's implemented

cqioaB) cacwadian inteidaces[(948blsoontoescndinentisadrmpliigata, a template is
akes a preliminary calculation of the gridlines based on the. space
selectqc T8 ML o A HaF (OR ACET ) LT e B lates. Each of
the popditsiederipthedpropiats.allhgolistoedicly dbs cobumatirepécpiabitioantgréacsor the list
ueries each list element for the results of this preliminary calculatiop. -
clemedh i, ACTFRSt L GORLAR DRI R T S S OARE T RS C Ab e aricine
to detdonihetpeidlinsttdahisdarfohasel saldetationdand lamnadaibotiahgalimeseahan one
... restrictions. The positions for the gridlines are then returped tp the
ariliEFHEYREUNRA e B TOUAE R S B RO L P AL PRg e
“ﬁ)@@?]trol REEPIEHNT 4R iPRG TR Rﬁﬁ@%%ﬁ%é%&ﬁ@férﬁﬂa‘i@@%‘ ihterface
. 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 SOON includes template layout policies 510A through 51
ON (respectively). Different templates may -9 be used to create the list
elements 500A through SOON. Each template layout policy 510A through
510N is derived from the template which is used for the list element. The

template layout policies descri ayo the. I| Iement Howeve
based 53 ERIRFA R o PR LT TP () AP e SR roduest
pOSItIdhmghs@éC@Ul grefiingo thetgndlﬂ@ethwmgwnmi’eﬂﬁa@eléa@d ipridireciicsed to

column po ribed a ve the placement of certain
calcu IR BT ORI LI hanagor mertace 520, n his

way, heterogeneous templates may be harmonized. [0045] The list

control generates dlspla){ information using the templates and the list
&/ Sk exemplary method of generating display

Iq@amtlwvmre@ﬁ@ﬁprahweﬂmmgctsw@p@mrﬂmmmmﬁrhhoé @ described in

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

conneg G VAHERIMIILYA 4B RO e aNoRigaHER & 4R st BieiRRake TraRy dimension is

conterBpRBRIET e, |Iﬁttﬁiﬁd,‘9§—mvﬁéﬁélamm/|&Qlﬂiﬁjﬁml%@%eﬁ@rﬂﬁgmext to each
contact information to be dlggcayed in one list element. £OO46] As shown

other fgrizgiially; tRedrepyBHeT S difcRreRdnbi MENLIamBRY farised forkpiite e Vertical

alignnsslectedbdlaménrs phade iFsseleatedtdronny iempaieseh of atleasehue list elements
pgssible templates. Each of the possible templates wdesala out
in onelgimEn AT IR LA AR IO TR RGO 08P 1BF FEEPUSUBROL MR WEDTRD cast

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
Conclysiath diment, more than one  gridline may be used by a template to
dfﬁem]inm@m@ﬁaphé@adtiaveunmetb@ﬁq@|ei9rmbbdﬁtﬁ@n{§)aﬂﬂiel pret@ntGadention
an interface rovided for yse by. any template. The inte ace ovides
nave G AR LU G SF RPUOR B G5 b AR NIEhgaycepts my
be apd@%dimpy:orﬁgumglﬂg\melungyeremnformatlon regarding the position of
t rom templates which use the gridline. |n this w.
Zéﬁg %Yﬁ“fﬂﬂst b‘l%%sr‘iésﬁ{ébﬁdj *IS eMdA®Y 3 '@8!%!2%8!8@ {}5@Rnection
with htrehvinieréacefdesesromashsneappcinéatecalitna YWhildradatiod sk, ghidéntésmethods
described, more than oneg%rldlme may also be located mﬁ?he same

ond anar i R L PO el sBR e O rhgie By ey (ke the form
of progratinootrry grjdiisteulcitatiyrmbodisban tasgipltheseia, 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. [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 Iist element data according to one embodiment of the

invention. F tr] elem%ntd ta, as shown in Fl e 7,S R
clent SRR ar Shr ko A A e o P ARPALAILL i s alkag the fhvention
Whentmpmﬂtasteﬁaalagbﬂeeappaqﬂo@mmmmd@am ccmtaresnmdesgvuth the

oce N B R B R BNy e e

inventiok), Addntemmt;e myasmﬂatgle tequsigues psesitinedonectietesti¢d theighesentrinvention
.S 0 the |on of the selected is used to calculate a
may "B/%lﬂﬁﬁy PFa@ In?llllé) " }ﬁ'fg \'&%re(ﬂ%%\ Qﬁ% Simensional Layout Control
[QO@s3 Wik idx e piasyr&rrm«adimmfnt&; bbelnejps'asmu inventiectibaweithetbn preferred
cri n conne ion W|th c idth con oI harm niza
emboqu*e‘ef‘é% 8% Yits o H\%’/“&%é B Ui ﬁE%tl% th%ué'md %Smégg'me”ts may be
used owhm@fmhﬂbrs lamd exdrﬂmmhslmaﬁlmmmds mlme&tdamvtretbemturlrdmtém for performing
horizontal e techniques of the |nv nt| beysed.to
e s A o B R e B P R e present
inventiar shooiziaturbel mrta«hbemgfsllsgblemlemﬂsnamolbetdaﬂmnsrmumay t:xmstrued in
breadt erf rrgedeqﬁ%ogglrr& to thethetﬁ:] q%en 9 t aelzrhr%ventlon Conclusion
Fb f,&g mentoned Sbove, w xemp ary embodiments 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. [0051] The various techniques described herein maybe
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
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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
ompli ‘interpreted language, and combined with hardware
WHAﬁﬁgh&Mﬁg)nlgﬁ[OOSZ] The methods and apparatus of the present
invention may also be practiced via communications embodied in the

T AT —

at leasvienasyt oftist &ameof tatastoispidsingtherein, when the program code is

B T T T T —

possibte tepiplatey mtherdikechhaf saatpossi e cemestesprppiaata sdmegpatiitig dayout policy

the invention., When implemented o eneral-pyrpase prpcessor, the
for cal R ML e o R R e g it e of
said cohasopetiaig i uh pokeitse favickoioa bty rap biea plasentaseetoti@iocation of a
ridlin’%‘dgr%tcifna”y’ any storage techniques used in connection with the present
g IAvention may invariably be a combination of hardware and software.
[QoBRWhide ihtefeesdot isednytientthat daebtempkatet)adithicenface fiooviding
infor thﬁe ?Rreg%rgﬁgﬂem%%iHrgertllt()snofftglaei a/aH8HrS1eﬁgureS’ it is to be understood
MAAL Othar Similar embodiments may*ne uséd or modifications and
additions may be made to the described embodiments for performing the
same fupcti t resent invention without deviating therefrom.
2 Tmerﬁl)ér%?{ﬁgef%ir%ﬁrﬁ ﬁuﬁ\%ﬁtf%ﬁ@ﬁ%mé\{not be limited to any single
echtaymngrsgibistatite hyhtispdapmg eactrobshid sbreatbitistatensrdapatmaccording to

iSO ML S CANED S LA

comprising at least one set of list element data, comprising: selecting, for

3. S3f8 %"e‘tr?%ﬁt?sf Sf%%@é/ﬂ\f\%% St '%%%Jr kﬁi&‘ﬁ%%g@be|8$£{?Jr%]‘%§§}e%rig|ine by

two possible templa ere each of said possible templates provi
deternyorngs famnetichy detyefui g elioyeftdatd sulatie gpid gegrtieckiclaptaie d6rssal set provides a

corresBHP&ﬁtqu)U%%%Wo(F%@p%S}ﬂﬁvngtr 8@551%5%’8&3& 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. gmﬁhnﬁett)ocdetelmmlnggvfereaadeasetwb Itfftsalelm@mémtaiwb&agmaldohcnes provide
cted tem r sai set es a corre ndln olic
for & Ry ol SHERD A e DI N ORR LR ER ROGRP G Sirerface
providaspirefidmingion eatablatiiny ef ladaiai dor kexchaitl @itttine o4 nidre grieilivaed. 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. centneth6d Tdradatertindd raf agmafhicdidey esidfdistieraditygats, caichpreskesd
com rb(?undary information for at least one item of list element data in said set
P51t element data. 7. The method of claim 1, where for each set of list
eketaeltntghtamﬂtet&af&md&ﬂe@atb detnop Ettkedor tsan osdipleoteichptates, where each of

cor ond ou.t 0|IC for dISaJ I|s element da
sailpl Pl BB 4 s I T it B R R s et tavour
of saldatl%amrmnedmban‘emsbretemlenanma)balsledsbnrmgdl@nmﬁtne -13 8. The

method of claim 1 where ?t Ieas tw ofsal ;tt @S@?ndlﬂ% layout ﬁollc:lest least

USIng ancintertace to.reques SN S mon
provide for a graphical layout based on aloc WO OF more g

one graditheghend said mterface provides information establishing a location for

oA A PR R PR R B o

template from a template set of at Ieast two possible templates, where

10 e"i‘ﬁQ %futﬁqbdo?%fgtlt{l% @tggppéﬁm S a corresponding layout policy

for calee ating a graphical layou said list element data based on the
|doatepposetdeastioest tyciolisad 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

oS S oo LR B B S e ROSR for said s

elememmgdemented 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. saidzlisplaydmw'c’efmn‘mgimhdefédetiamebnuMtayoigxroatdemnpdsmgemeafsﬂiene set of

st el LRy S SR 8 S TR R PR a5 S s
elemenemmnsdatp)eedlomhpu'eddiyof sald at least one gridlines. 16. The method

h from said interf
e o A SR Bt e R R e R gt deast two
p035|bdhstptaylahewwmbawagrreﬁsmnbpbﬂs&rbderhatd@gqnnbvidm econpespiogdatddagout policy

for cal%u%t?r?t of "S ele entl Ef su se |IS S%'d I' t%ma%%ltl O?%%fj Feast two of
corres oas elémen a ou aaan dompue

said cmhsptjngi,n@la@/auhmﬂtmﬁﬁlﬁtwmmﬁrnaj@mmdﬁdwmeﬁaem andm piataisetof at least
tleasé two possible templates, where each of said possible templates
one grl
pr TOVIdEs & corresponding layout policy for calculating a graphical layout
opsaid Bmetrniéifatefomesetiyedactaotisaiddemaptdeassaidonérisamproviding

infornSIGFSARIFINARRY Al e ot aguaphifallayout based on the

ocation o one gr line; and provi an intérface for use by
each of said templates, said interface prowdlng information establishing

18. thﬁleoﬁﬁti@dﬁ%ﬁai%lgfrjneﬁ}\%gr(,ggéwﬂﬁterface 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

cqntrol of claim 17, where said at least one gridline comprises a column .
23, 8 ARy S SRR B oG RSP oLl 1R R HRT pb erating

displalalydotrdatiarifacamptitddisndatiistatonisodail coarheritshganteabodralagndE Tist element
ere sai a[)%)utc mprises baundary information for at least

W, ra hica‘IgJ
data, sgih RIS 'PRERTALI PR LRI St element data. 22. The list
ceglteting, daipady sevbétisfeleamrit dabhod tehpletménhdat@mpieteseans at least two
. selected template for said set proyides a corresponding layout policy for .
posSiol SIS AU EHFEHD Gt L RCH i P B AT B e e out plicy
for calsaldthguangeaphinédlayatio o fdeithesbseb ofihistaale fimmaddzaahdvehdenatdbistttwo of
said o e nHaAiR.ased Bl sald ”§“i of '1?a2(ﬁ-cé} il gLreadaye medisry
HERG 96?ﬂ§u¥8He9<e e (LR RS G YA ST BILS
gridlinefanthation for a set of list data, said list data comprising at least one set
of list.element a, said instructions for.performing steps comprising; ..
R N e R T S g
infornaitianl establisioingeasidiecatioptdted dwhidimeach 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. coirespmpdied legdai eoledesrpobd clderf@3asgrd plejcaflayeutbapediog: a
logation. ridline;.and idin interface for yse by eac i .
STRDAnRS S o e B8 S R Bioraina
said sedéctadtitemdlaie afd sTideavesponding yablgpol@gium 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. cohespomaieleadan poleciu@bofia mvois putere sadbible rfaeel Rstaldisbisinaid

. 23 id inter lél" i% I [ id_qridi .
a1 o I S O SR Wi s
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.
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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

t dable medi h .
2. O R e RS T T Fan NS e AL epgpncing
Iayoutlptﬂwtwptawﬁdistfalargmpﬂﬂiwlalaﬁ&t Phedompltestieadfibie meshor gridlines and

3,.where for each set of list e nt data where said se ect

where T S Gy i 0T A AL A A Tt [ e Ay more
gridlifest 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 29. The computer-readable
30. rrmdttmpmbdaiﬂd%e wheienahbedsy bmmp)ﬁts&ia(eautelslednsthngtitamm determining
the ar |ICI |d](e r egnr&ﬁrdc | I%i a Iocif (t)lon of t\fvosor nore .

g 5" R AR nsf Phiation estdsheiiiga prising:
cheab&utmg[jar maqﬂamé Haich ta/\templatemt gflelhhaast <)) p\ome)tﬁmptmslabhere each of
omputer-executable instruction deter

s p g s B S R P PO et tavout

of saiccbshplesiegt detdauited antmaﬂmeemmnf at teasptate gedlofeat least two

possmlet P]Jate where each id pos |b{ tem latefs é)rowdes a
using an m te re ue 05||o Or. 'a Sefecle }q INe from dirofg sa {iatleast
corres pon Ing ayou ;90 r calculating a graphical layou sal

one gredéinesnaniata based on the location of at least one gridline; using an

SHRsa PR oA SRS g A among s o
least Jone |nes A posI tioN 10 calca ateagrap ical layout
for said list element data 31. The computer-readable medium of claim

a1 3neehians IS RIIRTRING J 5 SRese Gl agestiam gy

erface, cu |ng prelimmary loc or'sai one
gridiespoBk: Ohverequagittenrsaiddbier facsicalcdbtizimralimiviasyd asaigbn data for said
at Ieas?%ha &e%ﬁﬁghne 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.

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 |east gne item of list element data based on one

of B8 PR B LT ) THET A BRSO A R i
30povherpisstiftatepanf insenthew) cateutatinga piedjudatiey poilioe pesjtiestioa said list

elemeﬁgiqltlg%n for each of said at least one gridlines. -17 37. The

ter-readable medium of claim 30, said steps further comprising:
upon request from said interface, calculating a preliminary gridline position
for said list element data. -18
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