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Background of the Invention Sone individuals may &f
be able to interact with a conputer user interfag ARCH 2007
the way it is commonly used. For instance,
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heari npalred The conputing industry is sensitive

n
G IT, 1 es e ations, refer to the "Guid-
%%gg dtg B H-Eggt U%é 0]%:f Fﬁg s%%brﬂ%g%zs ippearing at the begin-

ning of eac regul T issue the zette

|sa tles to nDdlfy the user “Interface in
Pmm“wgy hat are more acconmodating to their needs. For
1 rnatlonal search report

I'nstance, so operating systenms allow users to enabl e
visual feedback where audi bl e feedback woul d

ot herw se be used. In addition, extra |large 20 screen
fonts and high contrast schenmes may used for users
with | ow vision. For those with extrene visua

i mpai rments, such as the blind, sonme operating systens
provi de "screen readers" that narrate the el ements of
the user interface to the user or provide

i nfrastructure all owi ng anot her conpany to provide
such a screen reader. A typical screen reader utility
executes concurrently with whatever 25 application
the user may be working with. As the user navigates
fromelenent to elenent, such as by tabbing fromone
button to another, the screen reader sends

i nformati on about the current elenent to a
text-to-speech engine and/or a refreshable Braille

di splay to convey that information to the user
Text -t o- speech engines translate this information

i nto synthesized speech to announce it to the user. 30
Refreshabl e Braille displays translate that
information into a well-defined pattern of dots
(i.e., Braille characters) and raise pins on a

physi cal hardware device corresponding to each dot in
the Braille characters. In the case of a button, the 1
30 MARCH 2007 WD 2004/031937 PCTIUS211113 /01 5 7 0 6
screen reader often conveys the nane of the button and
the current state of that button (e.g., it is
currently disabled and therefore cannot be pressed).
Simlarly, if a user is in a word processing
application, the screen reader can be configured to
identify the foreground wi ndow (i.e., nanme of the
application) and the current line, 5 sentence, word,

or character closest to the insertion point. The
screen reader can also describe attributes of that
text, such as the font nanme, weight, color, enphasis,
and justification. Oten tines, the screen reader

al so infornms the user what actions the



user may currently take. For instance, if the usp BH 2007
navigated to a button, the screen reader nmay no

wo b@40s®B7 t hat they may press the button by t appi/ospobhers7os

space 10 bar. Screen readers are indispensable for
conput er ers wwth certain visual inmpairnments. In
A\ E NH [ ) , .7 A E H
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technol ogy pr . Tat—cofpensates =
nmobi lity, sensory perception, or other facilities that
can be enhanced 15 t hrough technol ogy. However

cur r ent This ppRiisationyisdicing 1%@@ AHY Bpagqpeﬁcwaéﬁle%%wm 203 by

t %@&RU%FW&@%&*@}@ATW h, 851158 §REA nhAALE %ﬁ% rgic{eﬁé, GHitnating
to design. 'AS nentioned, the assistive technology
pr adtlcmintriiesExcapt US. rRrteity &sclamedte UiSdadvieionallf Apgplicatiemn§erial
to, a rrently-running application or the operating
sy@?e&ﬁv‘é{ﬂrgéo%ﬁéﬁ?gp%@‘iem%e@(%o@n this notification
takes the formof an event indicating that focus has
changed 20 fromone elenment (e.g., a button or |ist
box) to another el errentwll,‘it&i'-eﬂﬁﬂ field, icon,
or the like) : r

TR plre&?ﬁl gﬂt%% %ia‘?égecgtcoﬁ 3 gﬁ&%ﬂve oérf‘ré,gigglgogg

destroyed (e.g., a wndow has been
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rai ses the event and notifies the operating system of

the change. In response, the assistive technol ogy
product nmay query thBadgireshd enNthiedaggstion 0 det er m ne

what 25 elengent |s. associated wth the event (e.g.,

whi ch el emern?ORgEdi AUl noths able tegyteraghwith g computer user
addi L Do . A _

QuBp S L L TR LA p el ¥ il i fikons apd fygeypose a
ar ehatinhge fabthe vismally enpest]. fAudible hlerte bahfeatbak lareviidezds to the
set aof infar jon such as .its type.(e.qg., button
e D gied HeRPREy G Pl e SO GHO these SesBe Somsr

|t Spebtie! s98temd BEmB S hSHddMRnA ack &SIBNRY Eh¥urs BB Edable those with
itself must then deduce fromthe returned el enent type
whdisabilitigsdo impdifly ithe/uses indarfack abiveys that dre mese accoimmaiating to

words, the.assistive techno).o roduct nust .
ooBiEF sesdtG TR st SoE RO S el Ao ¥ Bt el wigye!
befepdtReR Yhere(duditdé FRdback WMsiEbMBERvisd BeuRas [P ARTiSom fexfa large
good assi stive technol ogy product nust 2 30 MARCH

2 0% reen\ignts godhigh rosirasbehicnss ou3usak o s wdbiloweinen. For

P BFelto B0 GRS ke Bad b 5

anpronjde $sirbdngreidsk’ thetanuae thd elemenls ®f fRMWiskypeSfacOto the user or
screen el enents or. controls produced on a routine
baldP¥idgnfizstriciaicallopmpmanother company to provide such a screen reader.

A typical screen reader utility executes concurrently with whatever

n% %Psgems

.

application the user may be working with. As the user navigates from element to
element, such as by tabbing from one button to another, the screen reader sends
information about the current element to a text-to-speech engine and/or a refreshable
Braille display to convey that information to the user. Text-to-speech engines
translate this information into synthesized speech to announce it to the user.
Refreshable Braille displays translate that information into a well-defined pattern of
dots (i.e., Braille characters) and raise pins on a physical hardware device

corresponding to each dot in the Braille characters. In the case of a button, the
1



t hroughout the software industry. In addition, E
an inefficient use of resources 5 because not al bi"AR%HZOW

w@h@mmemios7 ar e uni que. Many el enents share si mPp@r/US2003/015706
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functionality, such as the ability to be invoked or

the ability to manage a collection of itens where one
orscmneeadeeu&enmylvbys thehaoe efithe Autton endyée enabntcstas of thht
applicatio aut ut|I|t s, has .near| t he. .
S toBZb et 1 et inbloa b pirkerEte coBRS AR hOn SOy if o
Pro@drfEtis a woild 9&1@@55@1%  aphfcAdnOMBIstRBn Haliéd dah B8 cBESEIENR
ability to dynam cally di scover screen elenents (e.g

c dﬁ@lﬂti%/’él)e fatrgroted windew fives manyefitheapication) land tlar angpnt line,

rec I catlon,

2 e Mk, ¥ plteaG S Gbsea LI Bimp Y afiPclic s ek Ffter can atso

and¥stiitie attribORs f that teikt, is@éh &I tBOfME Asma, WIEHR! &lor, emphasis, and
nmechani sm for queryi ng these el ements for

hukgHiGeEaraBften fimes thasarem reader alsa infgans bewegrarhat actions the
f
B8 ey PO Y P Bl LRSI e LR e e

f useeden aemllet gy notifytibdasar diat tlﬁ:y@ﬁa‘.}qfr&ﬁ thy batgnetsst ﬂappihg the space
screen el enent, even when the elenent is conpletely

,urh@ﬁown to the automation utility. Unfortunately, a

_Superior ﬁ%@é@n%@&de??ﬁre M@aﬁ)l r B4 Hiﬁﬁf Seefd with US8fin

"interface and queryi ng an nlpu atin

asdsl anprmants th @asdral, ynany usars WOald\mylplyhaﬂ be tiblean tdle

e RSt Bt 20, B S LS e

| %ﬁﬂfeir%‘ssﬂi’%d%ﬁlﬁ? eRhsdr§ }5@1@5}5‘(%‘1 bSotfler ﬁ@l‘hﬁgs ﬁ‘1tat SR Ghanced
functionality of user” "interface el ement

c dhrough yechnalogw rﬁiawcm ¢u]reat/mftwm¢ design mnthafi@ib gieatiale

h ' ' f th t
Vo O P B, AR SR Saors Bt efen Kf
a AEE{vABd, 3He 4s8istivd RYhribag) HoficteyiRcally Ve PRB ahotidiBitid of a

over the information that nay be conveyed to a user
usthaRgeda aaurisRthy-ruwing appliesfiongy dhe epsraiing sysfemsmyirenment itself.

t r r re th
%@%"ﬂhﬁ%&ufﬁ ?ﬁfjolﬁcc%kt{s“at%é;f cgor%\t%% S?SR (23?21 g?c efo%us?gs %anged

defsarn ohe eletnent (lesgnal Buittyn tolh #ikt Hm)’td)a&loﬁiép oRARnDE. Qe it field,
mre ty s of el ements. Functionality that is conmon

artedTy Of 15 1ike) orinat a Reseclemenidps beahertted pedesiiered (et pyindow
t hes $adtEo ﬁéﬁ 510410§%§}.t K's Qlectg/ﬁ'{ e{;epﬁsggﬁgﬂeg GRS E}Iﬂﬁﬁat on
es ent's may

structur propert € asso
wirtisessthp anznt ond Rotifeesithe operatiygtsystem of thectenps Inh@tponse, the

t
isup ?t%\%cttgoﬁ@ %@nt o %%%agrwy@%?p@e clgg rglggggerrtg dgtrerr}m?lg what
PCldnvépd R0R6RdPRith the event (e.g., which element has the focus) so it may

obtain additional information to convey to the user.

Currently, assistive technology products essentially are only able to
request from the element a limited set of information such as its type (e.g., button,
list box, or the like), its location on the screen, or its caption. The assistive
technology product itself must then deduce from the returned element type what
functionality is available to the user. In other words, the assistive technology
product must understand what a “button” is and that the button may be pressed

(invoked). Therefore, the designers of a good assistive technology product must

2



that describes those nmethods, structures, proper%bmwzow
and/ or events. In this way, an automation utili

worznpsioat e an el ement wi t hout havi ng prior knewd/esmes/n1s5706
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of the functionality supported by the el enent, so
long as the elenment is able to confirm that it
suppdafine all qfald fyped afrelenoaity thht gaight be inchided & amfipplication and

ke A, B et B e s e
dedfis8RSn elcthedBRRoARSIS BRIIBCESD rdtiRebadd b}} SYREFBESAPanies

that may be wuseful to the automation utility or a
ustbroughouthbe saifivvare yldu$try tIniadditiap, thisaf endanefficidewst ofiessurces

t tl f t
e Sa i EPL AN affienfs Pus ey RIS im0 haeh S Bt
| Ssudl@ 8¢ theh®fity 116 iRbykddrae ﬁl%/é fyttS ehaB&d a ddllection of items where

experl ence. Brief Description of the Drawi ngs FI GURE 1
i song oF e itomamaylbgsrlediedgr am t hat illustrates a

of The. prescntiigeneitsiey B it R GRE iR s nearty

bl the karalé % o Foq@EBRGRE by thebd AsSistiad feblghologylfroSedte € general,
di spl ay of a system i nplenmenting the present

i ARt utphiticg eed3he abilityde synamisplly éﬁ?fé@é pareen Spments (e.g.,
a al

¢ eSRBORE b} ercih PR SRR Mol By AR 5B Rodifhng an
g rexphi maificeiipr, sschsatlienrthofocas shangts feem ohe thigtrallty andther.

tr shown | RE 3. FIGURE 5 is a | ogical flow
ﬂ&ﬁ%mﬂg%%'f%n r}@% P IgP‘%?é%Irna?‘ihﬁ%‘S‘é‘%B’f peEyas thq%aﬁleﬁ@éytséer
em@@aﬁ%léﬂf(ﬁﬁﬁhéﬁ e cdrasdtonl 1D HRAKEL orf Rored for later

describe and manipul ate screen €l enments ? a user
rre&wmc&naib/ wmmatlhleuhhiwsmee«bﬂle aEil(EzJREilﬁcovsr what ﬁmctmnality

S TSI B b e SRS
eXRafAstely UAKBGHR ttBB &R oMdatibn LBty BRfrMMBEy, #Buperior mechanism

Det ai | ed Description of the Pre erred Enbodi nent The
i foediseoieripg elemgats of amvsertinerfoen mdalueesn@g)arslsmampulatmg their

alﬁtsgorl%téc? t%ﬂa!l]tey 01¥1 sgéllu ?(1: ?Yétja} itba? t 4 %I 3 lbe% to glg hﬁlﬁ essg%&m of

c Qimmélell@n@mhas@aide@ Fhost ekilad hﬁthe dﬁ.S criptive
i nformati on about a user 30 interface elenent and to

determ ne what functionality that el ement provides

wi t hout know ng exaunmwhabt thélRv&itical enent it is.
Briefly stated, the inventors have determ ned that

each el enentThsbresshtinwentionds disecied atonaképmmetiaality of a user
' hEkEsd elgr%eﬁtqgr control) programmatically available to an application without

having prior knowledge of the element’s type. In addition, the present invention is
directed at a mechanism for providing software developers control over the
information that may be conveyed to a user using an automation utility, such as an
assistive technology product (e.g., a screen reader for the blind). Briefly stated,
control patterns are used to describe functionality that may be exposed by one or
more types of elements. Functionality that is common among two or more types of
elements is described by the same control pattern. Certain predefined methods,
structures, properties, and/or events may be associated with a particular control

pattern. Elements that support the control pattern, when queried, return an interface

3
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the functionality that the el ement exposes. In view of

this determnation, the invention involves assigning

a t}hh‘udmtliibeﬁ thafse pretipels; stestures, properteg rapdfor ehets.i ndhisdeay, an
escri t of what such as

C et ol Blay SuinnE af efient wialsbayBegride kiinulkdze of

r edd FcBoh At buppbted by MRNEIERL] 3¢ 1bh&hs the RUPAAESs able to confirm

identifying groups of” functi onal ity that may be made

aviipl ibpinpony a phgiculel eondrel patitain whiet lof cemrdd patierusssed

directly w thout .discaveri xagt | at t.h nt
s “The” nveRraiel ApRASE Pl B binbmliREie Gpa P Shen
r edlementaRatidefifdiein Hbhax@amibte imad sdtlolf UFbimddtiorighat may be
corrputl ng environment in whi ch embodi nents of the

i niasHY o fhegtompdion phlibias i usar ofNbg ptility. dethis wey, sefeispt e
ofd 3@ §1@%ﬁ{/é é%iatef Egﬂtlt%ﬁrg%rae&hﬁgrm n%tH§E%QYO%% y}9 Q? gﬁth%red and

BFped ternative i
i rm’eﬁt@i&d toitiduseewhacin ¢lomesyik deserided, aldrebyoiimprbeing the user
specific inplementation. It wll be appreci ated t hat
ent@I Nt s of the invention are not limted to those
15 descri bed here. Illustrative Conputing Environnent
of the Invention FI GURE 1 illustrates a corrputl ng
devi ce that may beB eseript

i mpl ement at '%&J@ﬁﬂfeﬁgﬁn%wcﬁ\ﬁ dn?ﬂiatt W&sp’ates a computing

reference to one exenpla Sys
i nqeivioreiutinngy behsed hyim];ﬂementatmis o @ EeeatipuEntivg.

devi ce, 20 100. |
bg\é: geconfi m%? mwgie%k\%%&anie@w?% %\fﬁlraqratwg a
| neldid %?sg?éy df%%ggte o 3 ?ﬁg 'tl{b%)rlf:’gé'nf in 9&1&1!“ d system

menory ct configuration and
type of c onﬁlﬁUi@E aleaa/a gephisylstpresentaivnrof af 04)cobtydrethat

F aBieeni i PRl vt in BB Tetedn sp s SHEORE e o

Syst em nmeno rEJIGlﬁﬂE B YPd gﬁbbﬁal%'épﬂe%ltéﬂf?oﬁ%f 2ARuLRRE %Y tHéQ)bJ ect
system 105, one or noré program nodul es 106, and

i ﬁtﬂewhewprlmﬁmﬂéta 107. This basic configuration of

Chose. conporiaiiaiyt it feisal IR Fa2kEt epfbriyiGiing s process

d &haﬁﬁa}iﬁ@elﬁﬁyyémearﬁﬁdistw@ﬁalhndcl@gﬁy pHo@sct 8 describe and manipulate
functiopality. For exanple nputi ng device 100 may

al ssesep slemeats fary P%qfdﬁaFCQIé@I&eéYlﬁkthg avgBiiotes
FIGURE 6 is a logical flow diagram generally illustrating a process

for querying an object to determine what behavior it exposes, in accordance with the

invention.

Detailed Description of the Preferred Embodiment

The invention provides a mechanism that enables an automation
utility, such as an assistive technology product, automated testing script, macro
recorder, or commanding application, to gather descriptive information about a user
interface element and to determine what functionality that element provides without
knowing exactly what type of element it is. Briefly stated, the inventors have

determined that each element or control includes two aspects of interest to the
4



30 (renovabl e and/ or non-renovabl e) such as, for
exanpl e, magnetic disks, optical disks, or tape. 3G HARCH 2007

w3 wsrl storage is illustrated in Fl GURE 1pdyus2003/015706
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renovabl e storage 109 and non-renovabl e storage 110.
Conmput er storage nedia may include volatile and
nomahatian wility:« ipthe b fermattbnrtbat-describes itk eppaadinae, location, and

I t.ed 2007 \\O 2004/ 031937
bCHERE RS, B kil S ST PoP s Mg of s
| NdriBAdtioN, the WeRnASH HRBRMS §§s1§1ﬁ?gd@ﬂh@alit§‘ 5?15146?&&19% an

data structures, pfogram nodules,” or ot her
syaleraentiiatingjudes 2 desaription abwhatstho elsgwnt 39n awh a fashion that it

0 |
ot EC Rl Se 8 oot o P 1rafiEC Rort) g SRGRYOA frtter
navolves iﬁaﬁ1f§/mg grs o?@sﬂctﬁmﬁﬁ R@Anafy'b@ﬁﬁhd%mﬂébl%y the
ot her rrermr)i’éﬁh echnol ogy, digital versatile

di Rrger(t W f@flrb@racwsqddhrecﬁy vrthget disroyedng @xactly what the
aﬂ S, magnetic tape, magnetic disk storage or

ot rmgnetl c storage devices, or any other nedium

whi Ch can beTheineshtion valldbeactdnbedasiorfst Wit feferehdedd one

and which cap be accessed by conmputing. device_ 100.
EP r’rﬁ PRI VE SRS RBYITanTReRS i) @'htpélrwbﬁina@w ekthe

1 CRNBL C

287%%@2 R Rt o St Cord it |

vamp@mmmjtondaé‘vhmyemmuommhapiekcrﬂ)eﬂi Aﬁpmuamnnplemeﬁtations

eV| 14 such a di S kers,
ﬁﬁ%@%ﬁlweﬁéo Rt g’ of b pbeiis rudlgmsntation.
V\ﬂt {Vllkﬁ@iﬁfprbdiaté@ &a@éﬁb@dﬁeﬁ@%@tﬁ&h\r&ﬁmﬁ'a?&ﬁb?Qﬂﬁte@ltto those
|l ength here. Conputing device 100 may al so contain

c slepgritied &efeon connections 15 116 that allow the

?iu‘s;t?a{ -omputing Envix | pmen; 'I Ingc;;mdew ces
connect i ons EIGSGJREI qnﬁtrgtwapbﬁp@fﬁnmeénhﬁ%msb used in

medi a. Communi cation nedia may typically be enbodied
byHWi‘ﬁM@ Brplemgpfatiens ofj |t1mrpmt inygrtiond WVzth geferepce todSIGURE 1,

PIoagd s ?éﬂlé’igfy#ygém R uﬁé <iien e 1&6@ 1 1rnc[ tg% g Bd at atmg device,

si gnha as a car e or

msotiam @mpusing db‘ﬂcé Lo SInaawer 2 Basmécﬁfﬁgajdtl@ﬁ ephputibevice 100
medi.a... The term "nodul at ed dat a sggnal means a si gnal

tﬁ&tlcal}ya@daﬁ@ % leagiane Rspcessing upih L 4f and systenmemery K4,

"~ i .
C Nebdftink fn YRl RABELAE pldtyBOGPEGno (MR TRE, el
c amamoty d 84 nmy bervedtitde (sach alRAM), nﬁdvdﬂln’d]eé(smczh RaB3Maflash
W red net rk or direct-wired connection,

PR st G ey 0 RSl aeBY | ghgpically

OB B, 80 BRI 30ty
include program data 107. This basic configuration of computing device 100 is
illustrated in FIGURE 1 by those components within dashed line 108.

Computing device 100 may have additional features or functionality.

For example, computing device 100 may also include additional data storage devices
(removable and/or non-removable) such as, for example, magnetic disks, optical
disks, or tape. Such additional storage is illustrated in FIGURE 1 by removable
storage 109 and non-removable storage 110. Computer storage media may include

volatile and nonvolatile, removable and non-removable media implemented in any
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i mpl ementing the present invention. Illustrated in 30

FIGURE 2 are an automation utility (e.g., an assistive
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2 0thragenedio 0 4 /oumP1eeE BomegEl mjsh@wh@izsﬁl@slsmw brm@d EQ)IR_F?]M ROM,
I N GV AR

el diﬁltsr(DS/D)TchQ)tm @pticA @tolrztgeeihaf,ﬁ’ieti‘d/lctai.he’ﬁ@éi1 Yhaghetid the, magnet1c

el enents illustrated in application 202. For exa
t HEske§ipiage ax 9tHer magnetip ﬁ@rw@@mesmh anpethepmedigm ich can be
glﬂersi%g EH %?ﬁqnfgﬁgesn%@ﬁﬁoﬂiﬁfbngﬂ%{ iy E}}%I%gécs u dl%rsc?oamputmg

drctqviaédm Amysuth sdmputédstorags mﬁmhmayﬁmph airiltcﬁlmﬁééﬁoo

el enent s i ncl uded w t hin other el enent
oy umEevice 4p0 pegglssig e Hmuaé%vgc%ﬁ)nléZ et keyhewdda2,
[ f t Qﬂﬁ:
t\/\qga%%??gnps%n {kl)%gtt?g%%g%éiv?& but g?]@%& %Qﬁaadgl tio ,ut
bdtemolehéllmsﬁdlm displaya speakére, primger, sticemaP 280 he a'ilcluded These

hb di al | 221.
LR ol oo e & B hed nalEe tisdisedadenathrisg
VV' t hin anot r(%mplﬁin‘g'&ﬂfce 1180 ﬁﬁ@%ﬂs‘é%ﬁfﬁnﬁccﬁﬁhhﬂlc%oﬂ dahections

contai ning el ement. Thus, the conbo box IS a
cHilbdharllowdhe devies tp2EMnTUmEcate Witk oQ@Bc«anwuﬂgeielvmss 1%ysuch as

2 %Qlela£ Set%hin g{:g& mtumcf':léq%og)ﬁlgcqbqng ﬂgﬁfs e | ene th 2 ﬁamu]hlcatmn

s &ﬂ&ﬁ@ CMﬁlmcaﬂSleméaM thay @@cﬁ@ﬁﬁé‘é’rﬁbocﬂed‘@ﬁ S&nﬁlﬁbﬁeﬁdable
fromone elenent to another el enent Anot

bdn§iBICHRss daty siragiues,program wodules; poether dats tva megiulatﬁd data
eI 0 r
ghltl hyas g\égt’élh\?/‘% \Qae\}léé‘f‘ ot}{é?ﬁaﬁ@}éfg%@%c gt}lséx%) %néi 1Hcluges any
ﬁmfouaaﬁoﬁtuhveny&haha: eThatrml“hodtilasddatitd AghdlGuRimsZa signal that
nu item 216 j.s sel ected and 20 currently has focus.
Adist ARE GSBPTE RS gﬁ%fé%temtt?ﬁﬁ%frpé CRINERE A SHCh ananeEps to encode

eligf¥eRhtiod A8he s”lgﬁa@ Ry dfte'xlnwgl %Q%ncﬁ %%1&%0@ Uondh&flcation

automatically o he”el énment as gal ne
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. The term
computer readable media as used herein includes both storage media and
communication media.

Illustrative Implementation of the Invention

FIGURE 2 is a functional block diagram generally illustrating
components of one system implementing the present invention. Illustrated in
FIGURE 2 are an automation utility (e.g., an assistive technology product) 201 and
an application 202. The application 202 includes multiple elements. For the
purpose of this discussion, the term element means any component of the user

interface with which a user can interact or that provides some meaningful
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descri bed here as a screen reader,
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RS b SR RS, R bR B i

utmh]tﬁ,leaﬁenmpzfﬂ) recorders, autonmated test script,
commandi ng utility, or the li ke. As described above,

in the past,Sameeclsmenisard ispluded withip ofler clgsagnds. Fengsample, a
f

f 'Olgglg 'Sv}égﬂgi i %gigﬁgidsomeic&%/sp S.rc?l as ?éo%%ﬁt £H Eu'h? ?o';] Séo%gﬁr% B%ombo

[ tlﬁm 230dind atb duttend, biftel 2B1 ad Hutten I2B:ke1n ztdalitiimi; bathtthe’

MARCH 2007 WD 2004/ 031937 .PCTI US2003/ 015706
co‘?i%m%?-z%ﬁ’éic‘ihf’ list YigW gefars omtanedam aigh alog slempgt 221. In

n%ﬂteﬁ@rr%ﬁﬁﬁmrgkfb Gth bR medf & 9‘1; ?tﬁmeﬂ l\Vlﬁlﬂpﬁﬁdtﬂer

| n accor nvent on, nts are
c oeiémgu rnecbnsiderddrecthildeofahgd Icumtailnutg}elmﬁer[to fitos) tlebmbo box 230

oig e BF AR 22 Bl e aniand i BB s griBisn of the

tota%gapjlﬁggefen;ehgzﬂser s-5 experience. By exposing
i nformati on about an el enment through these properties,

devel oper s h&weergnaammgafmﬁfommne olearent] tof dnoihrey iméereral ways.
|n(f)orrmtl n wll be conve t he .user. .when

Vi P BHOGL Y Ajoias PO PIRE Lo P JEESRE AP agEsent.

i nmhéravay ﬂqu b&tdBEssWiab key b4 Hh@éctﬂoﬁﬁfhrﬂﬁdf R&y. | THH dl&@8ent to
toty ﬁe based i nformati on associ ated with on- screen

el whigh g gserthgs nayigdadithon umentlywtl\zﬁplmt e censtiteradgo have
COME 20N BUIRG, A0NSAIRL Bt 09, Byl PLEOTFH Qe lana

puupeaty bis fobad. Eé thewigér Havightee fivaeone é‘l/&’ﬁm’c% aﬁcb’tﬁer element, the
el ements are interactive and present functionalit

t rraomationgrdity ARl eande nodified gutppmticallypfithe elgment Vhiéh has gained
I %?g% L elg%b@@ fyhefeQhe hﬁéﬁl@ﬁ&?ﬂtll‘ftkb@? E{]zgscr tIIchﬂir 21:c)’1]etr1evesl the

ts in sone react I cat
2 Giame@rilatel nfjthemetyvily foonseA:Perhérk ehd/“spesksl’ tt]$at |1mfoﬂnattmn to the

ot her reaction b the a i G ti 202. Selectin menu
i {4565 24 SereeBrgader dbpugy red 4\ {is pythe 3riiveoTRgPY, WSEY pRiPDS, the

Al aughs 8968, £ thdBrE! BIBRALE Y sBiRes daBBL da¥hers textual

di fferent,”” many
information and then passes it to a text-to-speech engine that converts that text into

synthesized speech output. Although described here as a screen reader, it will be
appreciated that the automation utility may be any of a number of different types of
utilities, such as speech and dictation software, command and control utilities, macro
recorders, automated test script, commanding utility, or the like.

As described above, in the past, the automation utility 201 would
have simply determined the type of element currently having focus and used its

control type (e.g., button, menu item, editable text field, or the like) to extract
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A
deisedably §iEng einfesEREeR & agrartigylagie and gsgribe the behavior or
SPREDIS G clefhoBPfolhe AT contfol pattern may define
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support ed byMany ef theelementsEre mieraeiveamyd (paesent! fuketiopakity)that
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SR SRt O e by CraRded fbtey. F95 1gtense ofcking
C Oikiofl I23mgl}<é§,ﬁe§m§ HPRAE REctdh BRhE IaﬁgAngagoﬁ fe.bz.neﬁcﬁiﬂg%

totality e el enent’'s behavi or. i cation can

quattpn e dikely redwdts éi soremeothennepationdyshe apulicetiora202. Selecting

contr ol to determ ne t el enent' s behavi or.
Tt AL A SRl et e e BRo " part | cui ar
el ement’ s t yRRhoudhGhéleot the BRIHeAR toh3beCayhell ey &, thy
functionality available for that el enent by querying
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appl.j | t ' t

o bR e O O B LI s TR s Pl 1 B8

t halrtiaddatreqtiop didt @iay.ochivbyethe applicsti 602, bia otlicdaideds,
with slightly or drastically different behavior, y

2 dotoasf ane Dean 2123 bpi bk abie chen BaREhheIfeDHtaion 202 may
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For instance, the combo box 230 allows text to be edited within an edit box

portion 233 while the menu items 215 do not provide the ability to edit their content.

The inventors have determined certain patterns of basic functionality
that are present in many different types of elements. This determination has enabled
"control patterns" to be established to describe basic functionality that may be
exposed by an element. A control pattern is a mechanism for describing the
behavior of an element. More specifically, a particular control pattern may define
certain structure, properties, events, and methods supported by an element.

Elements may (and likely do) support multiple control patterns. The collection of
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tree. Herarchy relationships are defined to be

noiftesaqt eathahe pew sleanenisyBrrxingfogthg sanfrobpatiginsdhalithapew
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S 8%%@?‘?§ El%}#)?)‘is’te glglt%rfoll&gl}‘xg lfe?og? TEE%SP’ § @&Hé ﬁlusﬁ'atl?%t Joi‘ﬁf}lolt _r);/attems

tern w an aut onmati on ut
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audi o, ASL stream dlassaciaged with b tomleselewplieation voindow
MARCHdn#ékls WO 2004/|Expases (ROt bS26{das tibbddithe performed by the
user (“save” a document, “press” a button, etc.)
DescriptiveInformation | Exposes semantic information for Ul elements,
especially those which represent other objects (e.g., a
list item in a mail program could use this pattern to
indicate that it represents an e-mail message and can
expose information about its importance, whether it’s
read or unread, etc.)

Dock Expose an element’s ability to change its docking state
at run

ExpandCollapse Exposes a control’s ability to expand to display more
content or collapse to hide content

Grid Exposes basic grid functionality, size and moving to
specified cells

Gridltem Used to expose the elements of a Grid

Hierarchyltem Expose and allow clients to traverse the hierarchal

relationship between Ul elements independent from
their relationship in the logical tree. Hierarchy
relationships are defined to be non-circular

Invoke Exposed the ability of an element to be activated or
invoked. For example, a button supports this pattern to
allow an automation utility to programmatically press
the button.

Multimedia Exposes the ability of an element to present
multimedia content, including multiple streams of data
in a synchronized manner: closed captions, descriptive
audio, ASL stream, alternative languages, etc.
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Value Used to get and set values for controls that do not span
a range

Visuallnformation Used to provide a description of the visual appearance

of an image, element, animation, control, etc. that
provides valuable information to the user

Window Expose an element’s ability to change its on-screen
position or size, including being maximized,
minimized, and fullscreen

Zoom Exposes the a control’s (e.g., a document viewer)
ability to change its zoom level

Table 1. Description of Illustrative Control Patterns

Thus, the elements illustrated in FIGURE 2 can be configured with
the appropriate control patterns to represent the type of behavior that may be
5  expected of the particular type of element. What follows is a table that describes
some common elements and some control patterns that may be used to define the

behavior of those common elements:

Element Relevant Control Patterns
Button Commands, Invoke, Visuallnformation (if
appropriate)
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10

15

20

25

illustrated in FIGURE 2 can be configured with the
appropriate control patterns to represent the type of
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10| 30 MARCH 2007 WD 2004/ 031 7 PCTI US211113 /01 5 7
0 b Combo box ExpandCpPPRIPREA®)Se| ection, Text, Val ue

Li sTe®ox XHieCt 1 on, Scf @bhmmdﬁ(i@gjﬁg)ﬂi@ro ! Scroll (if aggrogriate),
appropri at e) List vi e(\/ESeI ection, “Scrol

(ip sonme vi ews) I\/UIt Bm/ilewm(ffaplbrepnﬂe)agAndDr op (if

appropriatey B gARdbr-op;
Scrol | (if rf;?xli’clszrl 'SOT‘#a}ftéﬁ‘ESf SE\W‘PP?ﬁLﬁBF@ﬁH at e)
Table 2. Control Patterns for Conmon Elenments Fl GURE
3 is a graphical illustration of an object tree 301

that represdfURE Ads @g@n’ewalsﬂluﬁrattlhe of p bbjeeit tresrB 02 Gl2at

sl e Shotenfrofthe Sl adon fe BRI RIGURR . Mt oe

0 rappwmaﬁl&)anhie&@ﬁndrb abjetie i BRVIBjEt BeLIVT ﬁﬁﬁ@@ di Eﬁﬁky or
el enent of the application 202. However, for t

pUVISBRE abfeck thehreprssents a ﬁpsresppndlgg glementef tha application 362.

e

. flggn‘\gén)&%gr e@ttﬂe%ﬁrﬂo@@ of %Hn?ﬁ%:l &ﬂ t%%gdvl\?c%lgstl&f %Vg? {ergag rc}a@claobj ect in
asthé objectabygec3oil agﬂﬁe, acamd:i elemeht eltenpiih applidakion window is

di bj ect
© RBprstitiee o4 58 obtsst 30gand srch siont SRR opolfaehioh 6% inchides o
t %ﬁ%%onﬁir%] e Arlthb Bt}]FE@r%EJ: 3?3 8 %? hr@ta?ﬁ% reg%lfg%?bﬁ rgté 21% Rabbed

item (tab tab 30
30halo§|29d 11513 I@URE Béehab asbrrvspemdlﬁg Gabaiten {tetaAe6, 224630/ vab 308) in

Che (‘%Bcj'gc(:)tqgeier}’%l. Similarly, the list view 220 and frame 225 have corresponding
objects (list view 311 and frame 312) in the object tree 301. The parent/child
relationships are also represented in the object tree 301. For instance, the frame
object 312 has child objects (combo box 230, button 321, and button 322) that
correspond to the elements contained within the frame 225.

In operation, as the user navigates from one element to another in the
application, a selection manager associated with the application 202 notifies the
automation utility 201 (illustrated in FIGURE 3 as an object) that the focus has
changed. In the case of a screen reader, this focus change may cause the automation
utility 201 to query the particular object fepresenting the current element with focus
for a plurality of properties and for the control patterns supported by that element. A
change in the focus is only one of many possible reasons that an automation utility
may choose to query an element for this information.

A sub-tree 401 of the object tree 301 is illustrated in FIGURE 4. To

further illustrate the operation, assume the automation utility 201 is a screen reader.
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R e —

adﬁttbmj(lassobia&damtmﬂﬁtcbﬂﬂbo bok BROYm2Parovhle rhigtR6ds thly@ery for
but n 321 to, identify the control patterns 412
if&lffié@rrﬁysq lgcé O%?Sﬁlégfp%mplﬁg igme ﬁéﬁ%ﬂmnp At theelemenp supports

i glgs 'ufti ?éjseTéEﬁB ﬁ{odeéitahﬂ}{él r the button 321 is

nvo cont ro pattern. The control patterns
not onI y aI | Bwowglcthi erichapshs embledrbytthe piresent imrention,
el enent . havi qor, they also allqQqw it to
praé@qné?ﬁ‘ﬂ?t yt 1§1F Wﬁ?%@ét ynders rlf’tho\)’Yoéfk with each control

| NYaefr2 GREad 9F bARAST écl&ﬁeﬂt RaboRA1 iRl BE dRRRkE BJIpGS of behav1ors
pattern. In this exanple, the automation util

methatcpleangnts wal displey areFelutivély éezw | there avill bk damfewer vmmoh patttems
nvo contr attern.. The byt

SRRk 5e ARV R B8B83 180t o

r eduedatieg aility, Ahe itfer6urb R taehdrd ERx 161 drdhitdcat foriukdtiffon

2 ustﬁlttleg {ha{rgnhefgectwely interrogate and manipulate new elements that support
known control patterns.

FIGURE 5 is a logical flow diagram generally illustrating a process
that may be employed by an event-driven automation utility that relies on UI
Automation events to discover screen elements to be interrogated for property
information and manipulated using control patterns. The process begins by either
traversing an object hierarchy to locate a particular element of interest (block 510),

or it may idle in a loop (block 511) until it receives an event notification which it
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|'i the nmechani sms enabl ed by the present
5§%?§£”J%R§H$onatlon utilities can be witten that

u nder st and hAvblock 903, khe\tlefestadidugenttifiterest i@alhéﬁécﬂfor a plurality
|nst ead of each |11 eI enent or control Since th

efgrepatyt lygeelawn IFEHES by the userar thg eﬁema@owmluty In one

ﬁ[ﬁl elﬁg ér ngﬁﬂo}ﬁﬁlé{n{lﬁ]\gye %52&%%5‘18‘%@ e ﬁe&ﬁe ent

c optbpm’tlss th'ifmnslude bubis-réadable s8ings ieerided iwr doﬁsﬂmptlc&nbﬂﬁae user.
a,tomatlon utilit f encourages a nore flexible

B Progess Fentfrges éﬂ?lB‘?‘aﬂ Sn utilities that can
effectively AFEI%EIE 9Pk ﬁ&ﬁeﬂw 'nﬁb’tleﬁtl@& d%?@?ﬁﬁlto? ? pattern
that support known dontrol patterns | GURE 5
| ogyippait. ﬂnemeahcaigvfaiwmmes dédeyibed bQ]sWumtmmgmmoprm&eEK}URE 6.

P i S TR 5 st e e SOV AEhe Bement,an

di SEOUSEorSRIIRE &a?'q@@ﬁmrﬁetﬁéi‘ tp@elbﬁéﬁrsﬁpﬂ@{seﬁpérﬁéu1axt e of

property information an ul ated ‘usi ng contro
p a@cm]ohsattemh @r p‘rawlegef the glen@nb&r éhettlms oftconvelrpsitems drat it

[ &l h cat ar el enment of ..
@ %th)i)gfte(? t1$01 pa h P{)O(S’SSS((}S’PBE%CS at
51131);@{15117 (. t receives an event not i fi catl on which it
12 30 MARCH 2007 = WD 2004/ 031937 PCTI US2003/ 015706
previ ousl y rdgbleeles by therlprenihgeing o inmaaipaled in accordance

T R T

i ribleclesSts)iwhetize b ipadichitar contrll pattdrh isysuppdrtdat, dresléntent may return
i nformtion e |re y the user or .the automati.on
ut 31 infeytacy ebyih Sihatfuatqdy the behagier s%@ﬁpeﬁdlng to the

ut r
Sy P S 0 B it
i nethercdigntf lowilt oo ﬂmjdbAutmmdupn Freenevemk and himeng ﬂmcz@psopnate

contlnues at .bl ck 515.. @ t% Clk 515, the el enent of
i REEWAYPEISgpRs .I%{W}PP Bi5thoflemsit ern  support.

net hod of dopURE 6iiSa lﬂ%@l?&@‘ﬁeﬁ&aﬂ?ﬂldéﬂ&ﬁﬂgoi‘}grocess
wth FIGURE 6. 10 Brie st at to determne h

prioy Aversiagias bj eyt Wedﬂtqmmlm\ehat ehastiaritenposes Ehetrwoesss begins at
ut V\,het er the ele suppaor

0 ac'}etqsi% b;[aéﬁi e e an € ement ?represenq.e({] By _]eCtS Radbeen
discovered by an event notification or some other mechanism, such as traversing the

UI Automation object hierarchy.

At decision block 601, a determination is made whether knowledge is
desired about all the supported control patterns for the element with focus. For
instance, some circumstances may warrant querying the element to determine all of
its functionality rather than simply whether it behaves in a particular desired manner.
One example of such an instance may be in a debugging or testing environment. In

those cases, the process continues at block 603. However, more often than not, an
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an i nt er f aceAt blotlki603)a dityde thetsipportsdvaitol iterns is issued to
behavj or corresponding to the control pattern.
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at ‘deci si oh bl ock ere an elenent (represente
bypatiermoloj peegrmhasicilbemadipuldieshovlement (Bye..ase dwent

notification or. sone,other nechanis such, as .
Bk Ay Sk OB ek B 06 BB, B dRERyY display the Help
degindb®n bl ock 601, a determination is made whether

know edge is desired about all the supported control
patterns forAtblecleé@mamueniis isstasitaghe gloment tasletenmine if it

SQ Lr.C nces warrant querying the.element ta .

P SRR AR RO art R, Wiep R Teie nagation
si dfh\apphieiibs) ar dut&ﬁﬁtﬂ)tﬂﬁilitﬂnﬁy Rab ¥ vehak BincHE841ItE Or behavior is
manner. One exanple of such an instance may be in a

dePUetrhef aorartiedqr nointdn therapnhieation. Wecondingly ratherthan rdquesting
; td B i1
PSS GRS s e 5 B0 o R05HY Ay i

PGhl L3261 301i}bbis A astitutarebnied] paiténi Thuslee dkhck 0B AWautomation

vvher]her t he el enent sag}g rts a particular behavior.
| PHEHREY qaeryan element K1t SpRorts tlaad pasticy]ap eqnted pattop.

bl ock 603, qwde%fsyonlfmscg &, gu&@ﬁﬁﬁﬁfi?&g IRl iR dr Bd Sarticular

is issued to the elenent Of Interes e query nma
r eguirel pastenoinpitoetetli For inftandee theamdmealt qpeti¢dmag sinfply return a

2 PG e FdlE Forfi Bittorh ol SERrED, Wil GRorthe AT diliy
S UBRPFeb M tIEORIEPht B18K GUith hibthGRARIFoonitb] RIREK 0P B inay end

the |ist is received and the requesting utlﬁeilty or
apphoneaafitendesarad ceral patternaarg sapmrtegr lfthe cument control pattern is

?%@ﬁ?/cg e’&ir ﬁxg g)?c?r:%gsp ?ogll%i%gees at %lotcﬁ 6tl Ii].e e g&to&%ﬁoﬁ{iﬂt(})fdc%n fql%ry for

support of specific control patterns until all control patterns of interest have been

tried. It should be repeated that notice of support for a particular control pattern may
be provided by simply returning to the calling automation utility an interface with
the method(s) that correspond to the supported control pattern.

At block 611, the interface is received that includes the method(s)
that enable the behavior associated with the control pattern. At this point, the
automation utility may use the associated control pattern methods to manipulate the
element in any appropriate way in accordance with the behavior of the control

pattern. It will be appreciated that the disclosed system, components, and processes
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pattern to programmatically mani pul ate the el ene

(e.g., use the 10 I nvokePattem | nvokeo net hod togEMéﬁgHzmﬂ
wo b@4bsitoson 321 and t hereby display the Hel p wendsmw)3/015706

At bl ock 605, a query is issued to the elenent to

determine if it supports a particular contro

patayve emabléda md;antsasby whighewerfiatsrface eleinayts iy be made known

i gat | f t t
s ded REr st BV A et e bl fora
atprggimiidtic whadipddstiort 1 n the appli.cation. Accordingly,

rather than requesting a list of all the supported
cont rol pat tErerbove speciicabom ek enplgs pnd dafa proyi plete

5 pa GP%‘FPHOH%% tl?e t%%?u'}%ﬁt%%%ﬁgr L S tﬁhg @(g%lt)gs;ft!l Ir%tﬁtﬁe h{ %%1’51?11 Since

W&Marﬁyl@ﬁbbd&ﬁelﬁk eARBtinWALLN edn bd madpwithdg depating from the spirit
partlcular control pattern. At decision_ block 609, a
d And sRenSafithmnventingy the ipvantian resiiss fntheictaims heremmgfter appended.
control pattern is supported. For instance, the
el ement queried may sinply return a failure if the
requested control pattern is not supported. In that
case, the AT utility may repeat the query at bl ock
605 with another desired control pattern, or it may
end if none of the desired control patterns are
supported. If the current control pattern is
supported, the process continues at block 611. The
automation utility can query for 25 support of
specific control patterns until all control patterns
of interest have been tried. It should be repeated
that notice of support for a particular contro
pattern may be provided by sinply returning to the
calling automation utility an interface with the
net hod(s) that correspond to the supported contro
pattern. At block 611, the interface is received that
i ncludes the nmethod(s) 30 that enabl e the behavi or
associated with the control pattern. At this point,
the automation utility may use the associated contro
pattern nmethods to mani pul ate the elenent in any
appropriate way in accordance with the behavior of the
control pattern. It wll be appreciated that the
di scl osed system conponents, and processes 14 30
MARCH 2007 WD 2004/031937 PCTI US211113 /01 5 7 0 6
have enabl ed a nmechani sm by which user interface
el enents may be nade known dynamcally to a user and
to an application, such as an automation utility, for
progranmmati c mani pul ati on. The above specification,
exanpl es and data provide a conplete
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5 description of the manufacture and use of the
conposition of the invention. Since nmany enbodi AR MARCH 2007
w®@boobg9Bnvent i on can be nade w t hout departi ngct/usmn3/015706
the spirit and scope of the invention, the invention
resides in the clains hereinafter appended. 15 30
MAREHCRADM: WO 2004/ 031937 PCT/ US2003/ 015706 WE
CLAIM 1. A conputer-inplenmented nmethod for
programmati cal ly mani pul ating a user interface
el ementl. t heAremhpotr-iropipmiested methegfioe ptogregnrhatieally meanipulating
el enent et her the el epent supports a contro
rxﬂ?%ﬁﬁ?mf%@egpgﬁﬁﬁke%@ﬂﬂﬂcﬁmpﬁgﬁgrticular el enent

type, the cophnlind#bhfthe cRERAE WRERE thY8Rhfent supports control
functionality expoSed by a plurality of types 0O

el retter, the Aerdentbeinigefelpartientar slepisot type.tthe candrol paitern describing
patter manj.pul at i the el.e t usi at | east one
eGP el Rines S PRl o e
control  patjfeidblethbif s@ihorts fig: @nt ttelis niEbibuIMiR!tBE clement

based on its suprﬁort of the control pattern w thout

r efsinget deast enamethed exposed by theséement thph eorresponds to the control
cggagﬁpr-inplenented nmet hod of claim1, wherein the

basic “functionality conprises one or nore of

predefi ned nehdreisthe 2lehent lmRdipylited Baded @8, its@upport of the
events. 3. The conputer-inplenented nethod of claiml,
wengphpatigen EFtE%ﬁ?fefeéle‘iﬁ?gtE? slegiept’si @RI ty of different
control patterns. 4. The conputer-inplenmented nethod

of claiml1, wherein the elenent is manipul ated by an

! Yy .
aut omat3-on uthq qomputes-impleanepindguetbed phelpiaimbivieercinahgbrsic
of o SN . P : .
anﬁlgécgdlns lé’vcé) g{:sﬁgno 60%311 Oﬁgggg%?‘gﬁrgégn#édﬁé#%é&%%%’tp ?/(?i)%mes’ or
auvenmt ed test script, macro recorder, speech or
di ctation software, or command and control utility.
6. The conputer-inplenmented nmethod of claim1, wherein

the basi.c fTiCdongiuddriiingleemedd heBod@obehiay I Oxhd@éinttheelement
el ement and the functionality it provides to the
usspporisa plurality of different control patterns.

4. The computer-implemented method of claim 1, wherein the element

is manipulated by an automation utility.

5. The computer-implemented method of claim 4, wherein the
automation utility comprises an assistive technology product, commanding utility,
automated test script, macro recorder, speech or dictation software, or command and

control utility.

6. The computer-implemented method of claim 1, wherein the basic
functionality describes a behavior of the element and the functionality it provides to

the user.
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conput er-i npl enented nmethod of claim1, further 30 MA%%H 2007
wWEeWpo3®BNg: requesting fromthe el ement a pleocBUS1093/015706

of properties that can be used by an autonation

utility to gather information deened to be inportant

to the User; Thaeunmerniaplangentdiamethnd of elainn dnfuttber domprising:

. 8. Th ter-inmml d th f clajml
wher ei n t o EOeRE HopLF AL E RS rdheTish M fnge used
C ObKpdnl &tor@iatiO@ilite & EAmINNRANatidard RRfdakoe be ERFIFRINEE the user;

Descri ptivel nformati on, Dock, ExpandCol |l apse, G aphic,
G¥Y, Gidltem Herar chyltem Invoke, Miltinedia,

Mul ti pl eVi ' S I,

Sol ecri on - SoFEAAEYRL HormdiSh ¥ ilee™ 0 1

Tabl el tem Text, Value, Visuallnformation, W ndow,

Z 9, A - dabl di havi 1t

A Al P TR IR S

Cl@itteinlis al RastAn6 0FR lkiondpeidthabAgp Ao Wifk@w, Thlendar,
conput er - execut abl e  conponents _tor mani pul ating an

el evramands Hosrindivakformatian1denk ExpandCollpnsy, GraphicyGiridd
: . ; . .
T A IBh, ARG b e £ VT g

i'on
el Rotetidn, Scivdl, Selettiom Selectidnlietr, Syrtp$plitgTdble, tThleltem, Text, Value,

caonfigqured to i pul af e the el ement by querying
mﬁQFH% f?%@£§®£ﬁ&ﬁ&”§ fB8rts a control pattern, and if
so, mani pul ating the element in accordance with the
control pattern. 11. The conputer-readabl e nedi um of

claim 1D, whcempuiehEcadee merdiunphevieg porepipr gueeuiablc
TERARBhe REPEILMNG ik RE g, pf an el ement. 12
e medail c

The conput er -reada umo aim 10, wherein the
control pattern defines structure, properties,

comput 7 e RERra R TR R e SRR srepfibre

el conpohents GppoadigulXing dareddrmént, @imm@iitgr ol patterns. 17
30 MARCH 2007 WD 2004/031937 PCT/US2003/ 015706 14.
The conput erdly3ayaasion Ukl camlignredta gathepiniormation gbaus an

QWA | BB information being stored within a property of the element, the
automation utility being further configured to manipulate the element by querying
whether the element supports a control pattern, and if so, manipulating the element

in accordance with the control pattern.

11.  The computer-readable medium of claim 10, wherein the control

pattern comprises a means for describing the behavior of an element.

12.  The computer-readable medium of claim 10, wherein the control

pattern defines structure, properties, events, and methods supported by the element.

13.  The computer-readable medium of claim 10, wherein the element

supports a plurality of control patterns.
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utility mani pul ates the el ement through an interf
associ Ztt ed Wlpt h the control pattern, the interf 3@&&'&“ 2007
wmeiong3mwet urned by the el ement in response to pEEUSRO3/Y15706
whet her the el ement supports the control pattern. 15.
The conFuter-readabIe medi um of claim 10, wherein the
el enent14.i nf Bramoninsteraoadablesueditmrod nlaire d@atyhereinethe automation

rRY pifatedistes o5 PP deh gR E B Rt Kich o gt
el i, thelibterfAbEbsRnRiniraEd Bﬁﬁﬂ@l’én@eﬂﬁﬁﬁieb}fﬁr@é to-thdigiedAwhether
wherein the attribute of the elenent conprises

i ribe elepenbyragdithe cpeirdlipafient that, if conveyed to the
user, infornms the user about the elenent. 17. A

conmput er -readabl e nedi um encoded with an el enent,
conpri sing: The qemputdriregdable medipmrof clasmil@ewherrip thg element

\ g h o b '
o7 CoBRS b PR o DG PEB S aphgrics
utthé htuan-reudabla texe eFadinkite bal aitiane bf theREnAE Or nore

control patterns, each control pattern being
associated with a particul ar behavior of the el enent.

18. Thelg; onppiteRdonipRitedabd RbIRAEHIM A cRiirdi15) WifereMBE Sitfbute of
the properties conprise human-readabl e text strings.

1ghe Figmenbenmnrises inderambion ahew thimelomens|thatnif egnveypd tastha user,

t - t .strings further conprise
iﬁﬁfowmusefﬁb%{ﬁpglgggeﬁ%%s the el ement such that the

ormation tha
conveyance of this information inforns a user about
ut er.- r eada

he el -,20, Th : e medium of cl airm.
17 wholel n ARoHPRSRIFM pRAEF AGdEr et Briian R eine
properti es, aeqlﬁfhili@ Owgpéméﬁﬁﬁﬁit?ﬁ@ﬂ%hﬁﬁi&ﬁ’aﬂcﬁﬁthe element,

el ement. 21. The conputer-readabl e medi um of claim17,
wHbe propextiss beipe capsble gfeing qpnreredito deesusar hpamantemation utility;
dea§18ri bi ng basic functionality of an elenent. 18

a second field identifying one or more control patterns, each control

pattern being associated with a particular behavior of the element.

18.  The computer-readable medium of claim 17, wherein the properties

comprise human-readable text strings.

19.  The computer-readable medium of claim 18, wherein the human-
readable text strings further comprise information that describes the element such

that the conveyance of this information informs a user about the element.

20.  The computer-readable medium of claim 17, wherein each control
pattern describes structure, properties, events, and methods supported by the

element.

21.  The computer-readable medium of claim17, wherein the control

pattern comprises a means for describing basic functionality of an element.
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