GRID CANVAS 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] When designing the layout of user interface elements
(window regions, controls, etc.gi;R|fe8aRey A8NVvas is often used and
elements (also referred to herein as objects) are dropped onto the canvas.
However, as the application is built and the area covered by the canvas is

resized, it becomes diffimlg]g;ggpa’rrmg plerENtg tavesize in an intelligent
manner. Current approaches tend to be incomplete, complex, or opague to

the dBSRfer fHOARERICREAESIN QPAREH 1 ea)i6ld JecapitergiaRbics. More

partitigatyherideni@nabrnaying to wetRendetobfaikedh hangsiay Creating an
application layout that resizes intelligently is a problem that is currently

approached by incomplete mechanisms, exceedingly complex mechanisms,

or code that is inacws@@gmmﬂgignern[@mmmn@ntional mechanism
is canyv i 2jtyle h ts. This of Iayéﬁ row es an area o ich new

elem %8”5?91 %ﬁ?&'eﬂlﬂ@ﬁf"% Py RY'6RS:
coAthsIHesia. P@?didml@ﬂ%lrﬂcfdﬂ%§ @rgf&t@u%tggvjid;umﬁlelﬂ%aswémeﬂnm htra]relr_l as

ro er explicitly moves them nother nventj nism
O SEH AR TR0 BLAVRED s R  S Dancl 1 aree
co%recabyahél e:éwems,resig@@tutmﬁ)rgégldjnﬂﬂattndallgarar:lﬂi@teemtdeeed@m an
. asingle image that can be stretche ortionally. This out is
R e S R TR R o R
degigheincreasing screen size (S|mple games, for example), but is poor for

o L R B TR s
hava’@eoshyimelayd@te ar&ammhppmrmeemwrgaddamputmmhaywnhahesizes

I found [n HTML. Th labl
in{ENRARIS S 2pTobler INSCIS ANt Sbproached b \nCoMBIGE Mechan s,

exceedingly complex mechanisms, or code that is inaccessible to a designer.

[0004] A conventional mechanism is canvas-style layouts. This type of layout
provides an area on which new elements can be tacked, similar to putting notices on a
bulletin board. As on a bulletin board, the objects are stationary once placed, unless the
programmer explicitly moves them.

[0005] Another conventional mechanism is proportional-resize layouts. These
layouts are the same as the canvas-style layouts, except the overall bulletin board is later
considered as a single image that can be stretched proportionally. This type of layout is
acceptable for a fixed-function user interface that is intended to grow larger with
increasing screen size (simple games, for example), but is poor for cases where the screen
could be better applied to showing greater information density (a word processing
display, for example).

[0006] Table-style layouts are another conventional layout mechanism. These

layouts are similar to those found in HTML. The available 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. [0007] Another type of layout mechanism is
attachment-based layouts. In these layouts, each object is allowed to
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[0010] Inview of the foregoing, there is a need for systems and methods that

overcome the limitations and drawbacks of the prior art.

SUMMARY OF THE INVENTION
[0011] The present invention is directed to a layout that resizes intelligently

without complexity. Elements (i.e., objects) are attached to a virtual grid of row and
column gridlines, which are defined separately. The relationship between objects and the
grid is bi-directional so that moving one (gridline or object) will affect the other (object
or gridline). In other words, expanding / collapsing the object will push the gridlines, and
moving the gridline will expand / collapse the object. The virtual grid can be created
before or after the objects to provide further flexibility. A child object can have its own

virtual grid, which allows fine-grained control where desired.



2 [0012] 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 [0013] The foregoing summary, as well
as thpfaligwinggie@iiaddasesRiandiaMRies wdRMbRARANE IBOoHEE

understood when read in conjunction wijth the appended drawings. For the
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to the specific methods and instrumentalities disclosed. In the drawings:
[0014] Figure 1 is a diagram of an exemplary grid canvas with objects in

accordance withghg presersicrRientien (O THEgu RN RbEh level flow
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[0016] Figure 3 is a high level block diagram of an exemplary system in

accordance with the present invention;

[0017] Figure 4 is a diagram of another exemplary grid canvas in accordance
with the present invention;

[0018] Figure 5 is a diagram of another exemplary grid canvas in accordance
with the present invention;

[0019] Figure 6 is a diagram of another exemplary grid canvas in accordance
with the present invention;

[0020] Figure 7 shows an exemplary method of creating a grid canvas layout in
accordance with the present invention;

[0021] Figure 8 is a diagram of another exemplary grid canvas in accordance
with the present invention;

[0022] Figure 9 is an exemplary diagram of multiple overlapping objects in
accordance with the present invention; and

[0023] Figure 10 is a block diagram showing an exemplary computing

environment in which aspects of the invention may be implemented.



environment in which aspects of the invention may be implemented. 3
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS [0024] The
present invention is directed to a layout in which objects are attached to a
virtual grid of row and column gridlines, which are defined separately. The
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represent positions. Therefore, for example, the object 30 does not need to be broken into

multiple cells, each needing to be moved by itself. Instead, the object 30 spans several
virtual cells on the underlying grid canvas 10. Moreover, objects may be overlapped.
The gridlines are virtual and act as a coordinate system, and the virtual cells are merely
manifestations of the coordinate system. The present invention breaks the dependencies
of child cells of where it must be placed with respect to the gridlines.

[0027] The present invention can be implemented in a user interface panel
capable of calculating and arranging children in columns and rows. A child may be any
object, such as a panel or control. The intersection of column and row gridlines forms a
grid of slots. A child or object can occupy several adjacent grid slots (e.g., the object 30
occupies the slots or cells defined by row R1, column C1 and row R1, column C2). An
object’s layout behavior is determined by settings on the columns and rows that it spans.
For example, a grid slot can be assigned a fixed size by specifying a pixel width value on



grid of slots. A child or object can occupy several adjacent grid slots (e.g., the
object 30 occupies the slots or cells defined by row RI, column Cl and row
RI, column C2). An object's layout behavior is determined by settings on the
columns and rows that it spans. For example, a grid slot can be assigned a
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defined, using the various properties and attributes that an object may have, at step 110.
Rows and columns may also be defined at this time. A loop is provided until the
definitions are complete. The grid is then measured and the objects are placed, at step
120. Itis contemplated that the while a grid is declared before objects can be placed in it,
the grid can be configured at any time before or after objects are placed within it.. For
example, the objects can be laid out on a page first, and then the grid can be configured.
[0030] The layout container desirably begins as a one-row, one-column grid.
The grid has a fixed number of rows and columns, but has no cells. The rows and
columns can be fixed or stretchy. As objects are drawn, they are preferably given two
types of attributes: row, rowspan, col, colspan to specify a bounding box of gridlines, and
left, right, top, bottom, width, height. Objects are placed in the gridline bounding box.
[0031] Thus, the exemplary grid canvas provides for creation of rich dialog and
component layouts. The feature set desirably includes laying out in columns and rows;



[0030] The layout container desirably begins as a one-row, one-column grid.
The grid has a fixed number of rows and columns, but has no cells. The rows
and columns can be fixed or stretchy. As objects are drawn, they are
preferably given two types of attributes: row, rowspan, col, colspan to specify
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into account an object’s natural sizes. A second exemplary mode is calculation to its
natural size (e.g., when no explicit size if defined). In such a case, the natural size of the
grid is determined, taking into account the object’s natural sizes and size specifications
on columns (rows), and preserving columns (rows) size proportions in case of percentage
size specifications and weighted proportion size specifications.
Runtime

[0035] The grid canvas is an element that may be used in a runtime system. The
grid canvas 10 is divided into rows R and columns C, such as that shown in Figure 4.
Although two rows R1, R2 and two columns C1, C2 are shown in Figure 4, it is
contemplated that a grid canvas can be divided into any number of rows and columns.
Each row and column desirably has sizing information on it (e.g., fixed, percentage, auto,
or weighted).



grid is determined, taking into account the object's natural sizes and size
specifications on columns (rows), and preserving columns (rows) size
proportions in case of percentage size specifications and weighted
proportion size specifications. Runtime [0035] The grid canvas is an element
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aprrosictdiy(ag havedmeeow height = “150 pixels”; top row height = “*”, where “*”
means to take a proportion of the available space after the fixed rows/columns have been
accounted for; if no other row has a “*” value on it, then “*” will use the entire remaining
space) and configuring object relationships to the grid, including margins. A coordinate
system is used in which the cell defined by C1, R1 is (0,0); C2, R1is (1,0); C1, R2 is
(0,1); and C2, R2 is (1,1). Assuming that the distance between an edge of an object and
the corresponding edge of a cell is the “margin” and the margin is defined in pixels or as
auto, for example, the object relations can then be defined for the objects 20, 30, 40, 50 as
follows:

[0039] Object 20: grid location = (0,0)-(1,1) (this means that the object spans
cell (0,0) to cell (1,1), as shown); margin = (10,10,10,10) (this means that the distance
from an edge in each direction to its corresponding grid cell edge is 10 pixels) (note that
the drawings are not to scale); width = auto; height = auto.

[0040] Object 30: grid location = (0,0)-(1,0); margin = (20,20,20,10); width =
auto; height = auto.



accounted for; if no other row has a "*" value on it, then "*" will use the entire
remaining space) and configuring object relationships to the grid, including
margins. A coordinate system is used in which the cell defined by CI, Rl is
(0,0); C2, Rlis (1,0); Cl, R2is (0,1); and C2, R2is (1,1). Assuming that the
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Deyignovimeuch space is available. Design Time

[0045] The design time process is the act of automatically creating a grid canvas
layout using a minimum amount of user specification. The layout author or designer is
provided with the ability to define the layout shape and the layout dynamic behavior.

[0046] Figure 7 shows an exemplary method of creating a grid canvas layout in
accordance with the present invention. At step 700, a designer places an object at a
specific location on the display (e.g., in the user interface on the display). Its gridline
bounding box is determined, at step 710. This maps to the grid location property
described above. Then, by comparing the extents of this gridline bounding box with the
desired position, appropriate margins and width/height can be determined, at step 720,
e.g., according to a default scheme. An exemplary default scheme is one in which (1) if
the specified location is entirely in the left half of the gridline box extents, an explicit left
margin and width is set, and the right margin is set to auto; (2) if the specified location is
entirely in the right half of the gridline box extents, an explicit right margin and width is
set, and the left margin is set to auto; (3) if the specified location spans the centerline of
the gridline box extents, an explicit left and right margin is set, and the width is set to

auto; and (4) height and top/bottom margins are handled in an analogous manner.



[0045] The design time process is the act of automatically creating a grid
canvas layout using a minimum amount of user specification. The layout
author or designer is provided with the ability to define the layout shape and
the layout dynamic behavior. [0046] Figure 7 shows an exemplary method of

creatjogsrprigiganvesiayRun RxaspPiERHaE YN dOR/IESRNISETUE fBiexbIA the
step 700, a designer places an ol%'kect at a specific location on the dis |§|1¥_|e

a0QYg SeHRAE: HBRTHELHALY BHTSPRECHLRIRG) ORS Srrliie OB RO BkG

fixteloamnisteste 3helaR a6 181 ifinine AR tRtABtgNElRcatiosHRRAEoteS tiileed By
above. Then, by comparing the extents of this‘ﬁ;idline bounding box with the

togAG A ISt S X IRIHRBHRINGGREr S RRPWIHFIA S D b AW B8, QIR MANSE) of

useteid Q& the PosRICHNGYiSchcheiaattsepRICayexeVARIaryiteire i seneane
IS one in which Cﬁ? if the specified lpcation is entirglérjin the left half of the
e

USRI ELTEER o e SR ST ARSI OR G TE B REG D of e refl. by
magmgitg%sm@g RUBLHA; MHBK@%?@@T@@EIQ@@@@@ r@a:tciir/ztyahn dbp&igghrﬁw?ﬁ@&br
the gridline OX_eXteDtS, an explicit right margin and width iIs s t, and the le
A A M L R e e sk
degnieki i lexr exstentsraatea X pARie heftrancorigblumarigindecsiedr asrddig) Wiekibip

tto auto; and (4) height and top/battom margi handled i
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is us¢hoks) emﬁfmdmlaawﬁeigf@mg&xﬁmmﬁimfde@étmms%ﬁlbtgrmﬁr@dbjict

50 in row R2, column C2. The fixed values are shown as solid lines, and.the
RGBT TRl o (A
fixpdicHtors laism;ﬂne(dbe ib(?isbfzilwi@ﬁhh@ﬁﬂdmﬂ?imﬁei@hhumigmwmh@[tm tib&om |

ositioning scheme, an ace any auto value witk ixed va current
Qe e e A e e
bonavingihin fiefixexiemaitahehprsiscatesadigiimi agstginednBaurrupbiest is

moved [ resized ita{new oaition is re-evaluated and new values
aulomaiisaly A

ar%BEIWIQr WS& Y¥ires the user has expressed. When a row
or co[00#9]s accedesangiegussimetritytholzectsyeittines dmapedaderdeuiaany

explicit. desires the user has expressed, [0048] An exemplary design method
S B BB g B8 TR B G G LSP cr BR G TR G
atedyd isncduchiatrenwidiimenthte fsllkopingeegemisliary solution is provided for the
picture of multiple overlapping horizontal objects 770 and vertical object 780 shown in

Figure 9 (in which “red” is provided as an exemplary color of the objects):

<Grid Width="300" Height="300">
<Row Size="*"/>
<Row Size="*"/>
<Row Size="*"/>
<Column Size="*"/>
<Column Size="*"/>
<Column Size="*"/>

<!I-- Rows under the columns !-->
<RoundedRect Fill="Red” Column="0" ColumnSpan="3" Row="1" RowSpan="1"

LeftMargin="5" RightMargin="5" Width="Auto” TopMargin="5"
BottomMargin="5" Height="Auto”



fixed. If the bottom edge is also above the midline, its height is fixed and the
bottom margin is set to be dynamic. If, however, the bottom edge is below
the midline, its bottom margin is fixed, and its height is set to be dynamic.
Assignments are updated automatically as new gridlines are drawn. [0049]
JAs an example, assume that there are gridlines that can be drawn on a
FeENRIcArd QHRESRAT tp Hinnarend onadimshnorsraty(e:e; feigsisapan”
savaigiines” atigiMbrgmersamanviemuRTTHMalgning exemplary
B&@dwiloRgi fREoridggidpethaupicture of multiple overlapping horizontal objects
/%70 and vertical object 780 shown in Figure 9 (in which "red" is provided as

an exemplary color of the objects): <Grid Width="300" Height="300"> <Row
&Z%Iﬁﬁﬁ]§RM Size="*"/> <Row Size="*"/> <Column Size="*"/> <Column
Size="*"/> <Column Size="*"/> <!I-- Rows under the columns !-->
<sRodasrRiReri IRIRRed ety ColGakspaspanRovRovRdvSpan="3"
$@W§@ﬁ£15”I'Fq@MM&'QE'E’BRWim&rmﬁgsur%mﬁtﬁiﬁcﬂtg” TOpMarginznsu
BAReionMYigrgins” Heitpighaifgrto” 9 <RoundedRect Fill="Red" Column="0"
/€olumnSpan="3" Row="2" RowSpan="1" LeftMargin="5" RightMargin="5"
ANidihgedREex FinpMRQiCohim BotomOYRIgHSp i =HEI RREWAULOR SIS fapiTENS
!I'_@ﬁmm}lﬂdeﬁfﬂe@”ﬂiﬂaﬁﬁﬁﬂ”@wmng’*@u@ommmgu@, Row="0"
BRrewHRayH3"5 1 pfeidargiatin” RightMargin="5" Width="Auto" TopMargin="5"
/BottomMargin="5" Height="Auto" <RoundedRect Fill="Red" Column="0"
<Rolud adpeun i ll= A= 35| RansSarce BimnSpan="1" Row="2" RowSpan="3"
LeftMargin="5" RightMargin="5" Width="Auto” TopMargin="5"
BottomMargin="5" Height="Auto”
/>

<!I-- Top Row !-->

<RoundedRect Fill="Red” Column="0" ColumnSpan="3" Row="0" RowSpan="1"
LeftMargin="5" RightMargin="5" Width="Auto” TopMargin="5"
BottomMargin="5" Height="Auto”
/>
</Grid>

[0050] It is noted that column and row information comes first and the order of
the children is the draw order. Moreover, each object has attached properties that
describe the grid rectangle that the object fits inside. The margins are evaluated relative
to the grid rectangle specified. Additional snapto information to control behavior during
resize can be added. The system, having access to the gridline values, takes the

rectangle relative to the grid bounding box and desirably the grid boundaries and offsets.

Exemplary Computing Environment
[0051] Figure 10 illustrates an example of a suitable computing system
environment 800 in which the invention may be implemented. The computing system

environment 800 is only one example of a suitable computing environment and is not
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LeftMargin="5" RightMargin="5" Width="Auto" TopMargin="5"
BottomMargin="5" Height="Auto" <RoundedRect Fill="Red" Column="0"
ColumnSpan="1" Row="2" RowSpan="3" LeftMargin="5" RightMargin="5"
Width="Auto" TopMargin="5" BottomMargin="5" Height="Auto" <!-- Top Row

interidetOW0ggeiRasy filkianed aCelumenRzop SFekeonRRrfonalilF h&invention.
RowSpan="1" LeftMargin="5" RightMarain:"S" Width="Auto" TopMargin="5"

Neihes o rine-comAditgerXiRmens 589 o BBerPrers @ e ¢ depeadrncy
orlRyuinEpEnR iSRRI Me S Snansy tomprieaicd§ of eipleertsif e geavirotister.

Moreover, each object has attached properties that describe the grid

EXFIRRAHY I QRAALLEN B RENH 0. The margins are evaluated relative to the
orid resryglerraaifietioAdslbjnal snaripinione Al g tace Rl eRASE or

during resize can be added. The_system, havi%%_access to the gridline

SPGLIHURAcE CARPYURERGIE PR AU ICBEAE G GEIRERHG S0 DR sHNR)!
kribwrosshiiindayes as ceallisetsnerseanaloncoraptatinatnyireamentaabk] for

Figure 10.illustrates an example of a suitable computing system environment
B B B HE TR T B D A oA ERRAL RS
cogtpatenmant 30d s onRitanaeoxa) phe biheostitabp g/ cemp UG opnybEssonaated

di t 10 intended t t limitafi to th f
YRR AP G- UG AR (0ar SREL A b FGURY B Ronment 800

mpecigpEete cham fravie goanmyude patisieintiye dtsrpuitiagentiretatingdenanincinde

or combipation of components illustrated in the exemplary operating
ané(rg}“tgé Ieédét.efﬁﬁgﬁf%8eﬁ1\§5'ﬂtﬁﬁe@<%perational with numerous other

genefadBYpOER OfivepkoiahayiRpsescabrputingesysienl eaviernofeotamter-
ot e L e
Géndrallg, peddrattecdou leslisohalcoomtings rsy@eaves; objects, components, data
structures, etc. that perform particular tasks or implement particular abstract data types.
The invention may also be practiced in distributed computing environments where tasks
are performed by remote processing devices that are linked through a communications
network or other data transmission medium. In a distributed computing environment,
program modules and other data may be located in both local and remote computer
storage media including memory storage devices.

[0054] With reference to Figure 10, an exemplary system for implementing the
invention includes a general purpose computing device in the form of a computer 810.
Components of computer 810 may include, but are not limited to, a processing unit 820, a
system memory 830, and a system bus 821 that couples various system components
including the system memory to the processing unit 820. The system bus 821 may be
any of several types of bus structures including a memory bus or memory controller, a
peripheral bus, and a local bus using any of a variety of bus architectures. By way of
example, and not limitation, such architectures include Industry Standard Architecture
(ISA) bus, Micro Channel Architecture (MCA) bus, Enhanced ISA (EISA) bus, Video

11



computers, hand-held or laptop devices, multiprocessor systems,
microprocessor-based systems, set top boxes, programmable consumer
electronics, network PCs, minicomputers, mainframe computers, distributed
computing environments that include any of the above systems or devices,

Elewoifies! santRPeShisirisuan e Ipg deal drSCaRe Adr sheraer@rplarrntext of

computer- executable instructions, such as program modules, being

Interenett Byl SRS knewRauMe33aaRa R odules include routines,
progi@uss|obEsis ReraIongpisalfiaiacIsHEClVaS e SL6f hih PaEiOradaBIE ¢héaia.

tasks or implement particular abstract data types. The invention may also be
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mgq(?itwork or other data transmission medium. In a distributed computin
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coplifensRiegomtiteinserapeurmestionnaldiin T onginRns RGO M ey tRSudes

At R v e e A
mmﬁmuteec&hglog;ﬂm%%my@ Mimmtmn&@géagmdmgwm,rbmmb@ mgtzrllimri]tmé,
to, a processing unit , system memar , and a syste u at.
o T o B A S TR ORI Y SoCEE PRI G et i
naRifeesding vatit\c/?zeownﬁmagm bflssB2demalylee cﬁlmﬁf ﬂi@ﬁw@éﬁyn@:@b@,m@-
ructures inciudali m (0] us or memor ntroller, a peripheral bus,

RGN BB VB VB A P D\ e PR o o BT MG, cspseties

m@gmmh pﬁp@ﬂddg@btigﬁﬂﬁﬁ%@g@ﬁﬁ@dﬁt&ﬂﬂgmiUmb:dgel ﬂdufars/, &tar?ylzmder
Architecture (ISA) bus, Micro Channel Architecture (MCA s, Enhance

e R TS0 o T 10 S s L e B I e e by

comysytangi B eOpinenahCatiopanedit tpderaidn bebiotRss Ipdmipui@lseddubierimsructions,
Mezzanine bus). [0055 mputer 810 typically includ variety of

R R R SN R SR

camiedadbab cathbetranspsenebiandsmparie inglLeewhynicifutam tiotiivibletenastia.

le media. B

T NG TARALOI BT e A ADIC ek Ay e
characteristics set or changed in such a manner as to encode information in the signal.
By way of example, and not limitation, communication media includes wired media such
as a wired network or direct-wired connection, and wireless media such as acoustic, RF,
infrared and other wireless media. Combinations of any of the above should also be
included within the scope of computer readable media.

[0056] The system memory 830 includes computer storage media in the form of
volatile and/or non-volatile memory such as ROM 831 and RAM 832. A basic
input/output system 833 (BIOS), containing the basic routines that help to transfer
information between elements within computer 810, such as during start-up, is typically
stored in ROM 831. RAM 832 typically contains data and/or program modules that are
immediately accessible to and/or presently being operated on by processing unit 820. By
way of example, and not limitation, Figure 10 illustrates operating system 834,
application programs 835, other program modules 836, and program data 837.

12



computer storage media and communication media. Computer storage media
includes both volatile and non-volatile, 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. GEBYPUtEREEeragaN 8 diRHAG HRBS nBKICES ofHet Hemeehite/RdMemSYble,
EEPROM, flash memory or other memory technalogy, CD- ROM, digital

Vol elali [BABIPHS tHaragB RS iR s W4 & EXeaE O WasdaniestO

ilReeRSticHansliRapnRiB4disksresag eromBhaieags AtA-raTead RevisiesoRitle
any other medium which can be used to store the desired information and

MR RO TSR Usk SR ANE EANTIFREAREMHERI] RASEQKZDIe. non-
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or other data in. a modulated. data si%rgll such as a_carrier wave or other .
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otliepauaied datarsignavipRans| atistanst-hakiecomp aemied iedia that can
chargacteristics set or changed in such a manner a&tﬁl encodf information in
i Al g

beiHeegight)e BYEIRIADE BREIATHIE CAMH MRSk HAtIHAS [BHEHhyipagnetic

tapeciaste oy fssMnedinosycards ¢igisedeneine disks diigitaviiesbaape eolianstate
and Wiheless medja such as, %couséic RF, i fr(%r_ed ﬁand_other \F/mreless media.
B Y

Reignd e BPMyARH 8he Hievd 4Bt & Sifch RRIGANY SRBNESHSEO
thetgsionp bier sendableynedin-(OPD0hTIbensysieyinteracy v BG ¢ iakde@se 840, and

R Sl B DA R S e
bus@RRipygreeobalsie mpmngsitkativelsietmnisterfioé@soation between
R T e S
ofivomedistebadaisiedsinlections diatagtastoibs, jruyymperadetto andyofirocesaifigr
O T e Yo O
opBafirayey steny 6 cppdi BBONIRHRET 845 cheuter&hGmodylalsadnahdle
T R S Rt g o
optinatingesysthiorg 3, apikeatoon negerands/88te otten-paigdae modules 836, and
program data 837. Operating system 844, application programs 845, other program
modules 846, and program data 847 are given different numbers here to illustrate that, at
a minimum, they are different copies. A user may enter commands and information into
the computer 810 through input devices such as a keyboard 862 and pointing device 861,
commonly referred to as a mouse, trackball or touch pad. Other input devices (not shown)
may include a microphone, joystick, game pad, satellite dish, scanner, or the like. These
and other input devices are often connected to the processing unit 820 through a user
input interface 860 that is coupled to the system bus, but may be connected by other
interface and bus structures, such as a parallel port, game port or a universal serial bus
(USB). A monitor 891 or other type of display device is also connected to the system bus

821 via an interface, such as a video interface 890. In addition to the monitor, computers
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magnetic media, a magnetic disk drive 851 that reads from or writes to a
removable, non- volatile magnetic disk 852, and an optical disk drive 855 that
reads from or writes to a removable, non-volatile optical disk 856, such as a
CD-ROM or other optical media. Other removable/non-removable,

m¥P EEEIRADNEA IR ROTHIR R 0SB (ARG VIRES! A Ehals cpBalke s BECaRdthAnter 896,

exemplary operatrna environment include, but are not limited to, magnetic
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typically connected to the system bus 821 through a non-removable memary
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e 86 commonl referred to as a use tr r touch ther
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A.monitor 891 r oth gevice is aI onnec ed to the
e BT AR R ek BT R e R oh o e e
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lim gure Ustrates Rmote application programs 885 as residing on memory
device 881. 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.

[0061] As mentioned above, while exemplary 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.

[0062] 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-ROMSs, hard drives, or any other machine-readable
storage medium, wherein, when the program code is loaded into and executed by a
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which may be connected through an output peripheral interface 895. [0059]
The computer 810 may operate in a networked environment using logical
connections to one or more remote computers, such as a remote computer
880. The remote computer 880 may be a personal computer, a server, a

méehiies, ey arioRfpur REEMERYIPR BECIMRE BRRPIPAAIS fyPpratacRgans
typically includes many or all of the elements described above relative to the
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and a WAN 873, but may also include other networks. Such networki

PracRssBhAnSigIqevokH 5 3RPIRR Yo lkHe duemary @?@Qr\ﬁﬁﬂ@%ﬂ#‘i{ﬂ?@@ at least
orRahpOTkRVIDE aiRtat RaSk iR iBIESDEECIROS 0t/ bRy iseE)iDaA bANPRIWEtdaGN

environment, the computer ?10 iIs connected to the LAN 871 through a

a3 RIBRBFRNRaRRIEE Brdtagiel 859 S dhaANEaTR éhﬂﬁi('ﬂl“ﬁg?v{?&h%a compiled

ora@mterorefe@ Mntago amriEermblittywicalhaiosidamplenegeitché2 or other
means for_establishin unications over the WAN 873, such st e
180881 o T MR bihe

internathe b RRPRFALY BEINREFRSATSIRARARM MARGIER

praemraomcmﬁhﬁj sicateamskusb &Raddvia tﬂlﬂa’s‘furz‘fﬂfdﬂp\!digﬂ’aiﬂré@d@ Baisarpikartted
E &%late mechanism. In a networked nV|ro ent module
ovg 89 E

dTARSTNRS R eI Rl 818V eS elRsi %@P Bty sB ftper
opties) remnaalalmemwwfstmmer@lwmway wayra‘hemrptﬁe pmgcrjm divasagiesveived
Oi tes rem ation pI’O ram residing on memaor
o R S RS U R i B BB e AR DR oA are
pr@gﬁﬂﬂﬂlﬂlﬁb!edﬁgldﬁbeicﬁ‘(@aﬁs)oé embbshtpgtacmnﬂmumeattmnﬁdmmbatmms
the computers m% ed %OQGl] mentio ed ab ve, while exem Iar%/

a”eﬁﬂ%?{a RPLHT %H’t" V&Rt eéneabe P AGTHEBRRYARS
prwiéssw,rm@mymmhogedmmtﬂméhﬁtmmmmsoomgmmmﬁe/lb&cmmalmdrmus
t t 0 Th techn d ibed
R AR L R SR FIdC SRS KFaare O SOTRUZIY
stmﬁ@@ealmmmmsar@d\mbcmmbnmimnm fretbnt Thusitide magthadsiarig be a
H@) ?gtus f th resepé ntion, or certain aspects or portions thereof,
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prg?gr(fgdnemrt?gddmer?ts of the various figures, it is to be understood that other similar

.—_)

embodiments may be used or modifications and additions may be made to the described
embodiments for performing the same function of the present invention without deviating
therefrom. Therefore, the present invention should not be limited to any single
embodiment, but rather should be construed in breadth and scope in accordance with the

appended claims.
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storage medium, wherein, when the program code is loaded into and
executed by a 14 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
WIHAGERSOIL A ISIrpde 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
1.assemblyPednae)ieshiprsgingge, if desired. In any case, the language may be
a compiled or interpreted language, and combined with hardware
implementations. [8683Y3%he methods and apparatus of the present invention

may also be practicgddlinecammunieadinnmersiadicgriolifeitsne of Riaaranty
code that is transmitted over some transmission medium, such as over

electRESPIRANGYF CABIAGAMASugh fiber optics, or via any other form of

transmission, whergirplavien dhaty ogiams, easiedm ibeaidaseransldaadechinto
and exe%ﬁted y a machine, such as an EPROM, a gate array, a

progidHTAIEK R IB‘H?&OBQ%%O(@L L&A €omputer, or the like, the machine

becomes an appagastispéetyypaticiritine, Imhélﬂéiﬂﬁhé/\ﬂﬁ@plemnb%m@mﬁd@ﬁl@of
general 0Se processor, the Ir%‘t ram cod com n |th the roce (#s
Tﬁp & the

to pr&‘ﬁ uma%hs SOy |ﬁ\78 BHEt‘B

preseyrtwrearttiony idtdiianaths a@me@sﬂorage technlques used in connectlon
with the present invention may invariably be a combination of hardware and
software. [0064] While the present invention has been described in

2.connghtigpiwiinthe aeeieirgcteoriadnentsdii the yadines it glafmdtbip 401b8st
u%_erstood that other similar embodiments may be used or modifications
‘additions may be made to the described embodiments for performing
the same function gfr¢he present invention without deviating therefrom.
Therefore, the present invention should not be limited to any single
embodiment, but rgtﬁélru%&d be construed in breadth and scope in
accordance with that leggpendeohchaits: [2asVohAdolGBLAIMED IS:

3. The grid canvas according to claim 2, wherein the row or the column are,

respectively, a virtual row or virtual column.

4, The grid canvas according to claim 1, further comprising a gridline bounding box
that includes the element.

5. The grid canvas according to claim 4, wherein the gridline bounding box

comprises a plurality of rows and columns that contain the element.

6. The grid canvas according to claim 4, further comprising margin settings within

the gridline bounding box for providing desired offsets to the element.
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1. A grid canvas, comprising a canvas; a gridline on the canvas, wherein the
gridline is one of a plurality of components on the canvas; an element on the
canvas, wherein the element is one of the plurality of components on the
canvas; and a property of the gridline, wherein the property is a relationship

7.0f thergrighinedatReaierariit @ it canvas e aNg ghalredadianaiin border of the
maintained between the gridline and the element. 2. The grid canvas

CaQ¥drding to claim 2, wherein the gridline is defined by at least one of: a row:;
a column; or at least one row and at least one column. 3. The grid canvas
according to claim 2, wherein the row or the column are, respectively, a

8- virtual P 5t SARYAR SRAMRIL0 Falg ﬁd%%ﬂ@ﬁ%taﬁé%iﬁﬁ%ﬂz%m%b iAo

theemBipidatsh angridiingsiodeding box¥ntégiliorlvgies.the element. 5. The grid
canvas according to claim 4, wherein the gridline bounding box comprises a

plurality of rows and columns that contain the element. 6. The grid canvas

9.accomipgifel etdivagiadteHagigeeRIINg wIhargin settslasondiin othBeagitdinge to
bounding box for rovi_diagf_d%aired offsets tia the element. 16 7. The grid
the SRS LRSS ISIAT NSRS & PUIQ MAlHGe defines a border of the

canvas. 8. The grid canvas according to claim 1, wherein the relationship of
the gridlin@ to;he element on the canvas is defined as an explicit value. 9.

10rhe g“riH‘% fa?f@BP&'i%a %iglﬁﬁvi‘f”\ﬁ/ﬂ@%fﬁ'ﬂ% relationship of the gridline
to the element on ienGanNgS idedined as an auto value.

identifying a gridline on the canvas, wherein the gridline is one of
a plurality of components on the canvas;

identifying an element on the canvas, wherein the element is one of
the plurality of components on the canvas;

identifying a relationship of the gridline to the element on the
canvas;

changing a property of at least one of: the canvas, or the at least
one of the plurality of components on the canvas; and

maintaining the relationship of the gridline to the element on the

canvas.
11.  The method according to claim 10, wherein the step of identifying a relationship
of the gridline to the element on the canvas is repeated for a plurality of gridlines and a

plurality of elements.

12. The method according to claim 10, further comprising adding a gridline
dynamically to the canvas.

17



10. A method for creating a grid canvas, comprising identifying a canvas;
identifying a gridline on the canvas, wherein the gridline is one of a plurality
of components on the canvas; identifying an element on the canvas, wherein
the element is one of the plurality of components on the canvas; identifying a

13elatipRshipwbihaasiding todameienerhendbhapaames; changing a property
of at least one of: the canvas, or the at least one of the E}gralbqy
BOEGFIsfH@ to

components on th@YSIHAHRY & IEh Q6 Y B3 YERIE BN
plthgligjesngrtinnedie canvas. 11. The method according to claim 10, wherein
the step of identifying a relationship of the gridline to the element on the

canvas is repeated SRARF RS SHYISAIMEE A erst e iied viahitefgridines

to BhRaseshe @ PeeqiRingite elasmpohdutiler meryiskg adding a gridline
dynamically to the canvas. 17 13. The method according to claim 10, further

comprising: overlaying a grid on the canvas, wherein the grid comprises a
1 lurafityeoh@tidlingsoidriefifyingim redafianmtiesPhiatideasiaiiagd toenptirelityothe
idlines to at least one of the plurality of components on the canvas. 14.
9"Fhe method according to claim 10, further comprising adding a component
on the grid. 15. The method according to claim 10, further comprising:
Iacié% the q‘ilne on the canvas ccor ing to a redetermlned relationship

of the gFidh %&C%Q&%Weclﬂ*m 8?'&9 %Bglents on the canvas.
16. The method aqgsiatitigaiie @lmmdﬁnﬁ%ﬁ@hmmt&mw to a predetermined

relationship of the gridline to at least one of the plurality of components on the canvas.

16.  The method according to claim 10, further comprising

placing the gridline on the canvas;

identifying a relationship of the gridline to at least one of the
plurality of components on the canvas according to the placement of the gridline on the

canvas,

17.  The method according to claim 10, further comprising
adding a component to the canvas;
maintaining the relationship of the gridline to the element on the

canvas.

18.  The method according to claim 10, wherein the gridline is defined by a plurality
of rows and columns that define a plurality of virtual cells, and at least one of the
plurality of components spans a plurality of the virtual cells.

19.  The method of claim 18, further comprising adding a component to the canvas,

wherein the added component inhabits at least one of the same cells of the plurality of
virtual cells inhabited by the at least one of the plurality of components.

18



placing the gridline on the canvas; identifying a relationship of the gridline to
at least one of the plurality of components on the canvas according to the
placement of the gridline on the canvas; 17. The method according to claim
10, further comprising adding a component to the canvas; maintaining the
relationship of the gridline to the element on the canvas. 18. The method
according to claim 10, wherein the gridline is defined by a plurality of rows

20and MM IEARR LOpfFHIRY GrORTSHILERE TG felidd dpfeborfifing box

fopedisningomponents spans a plurality of the virtual cells. 19. The method
of claim 18, further comprising adding a component to the canvas, wherein
the added component inhabits at least one of the same cells of the plurality of
virtual cells inhabited by the at least one of the plurality of components. 18
20. The method of claim 10, further comprising determining a gridline
bounding box for the element. 19
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