SI MULTANEQUSLY | NTERACTI NG W TH PLURALI TY OF APPLI CATI ON PROGRAMS FI ELD OF
THE | NVENTI ON [ 001] The instant invention relates to conputer applications
and i rClpawoi2oul@s7e80 a nmet hod and system for sinmult aneomsiryCA2ntogoesti ng
with a plurality of application prograns using a single user interface.
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using a client conputer renote to the conputer on which the application is
executed. O her techni ques enable nodeling and virtualizing of single
applications such that an internal user interface and application state are

avai l able to a renote clientrgomporerde RPPBNTEORNEN mul tipl e associ at ed
applications are used sinultaneously in an overall workflow to acconplish a

set of tasks. Currently these applications are |aunched individually with
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di spl duteethe@a of the nmonitor. For exanple, a first application generates a
first user interface using a first inmage wi ndow to enabl e user interaction
with the first application. Wen | aunching a second application a second
user interface using a second i MBYECRGFROGND s generated to enabl e user
interaction with the second application. The second i nage wi ndow i s pl aced
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i s at wigeaiplipaticni prbgryme vdrlensthg adient doneputseembiaen thedoaipdedr SnWiltith thee first
applicatjon the situation is vice versa. This is a non-user friendly
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user interaction wth a plura app I'on prograns Using a single
user icompofeace.

[003] Often multiple associated applications are used simultaneously in an overall workflow to
accomplish a set of tasks. Currently these applications are launched individually with individual

tools for their virtualization.

[004] When a user has to interact simultaneously with two or more applications using a display
monitor the applications typically employ display images that share the display area of the
monitor. For example, a first application generates a first user interface using a first image
window to enable user interaction with the first application. When launching a second
application a second user interface using a second image window is generated to enable user
interaction with the second application. The second image window is placed in the foreground
overlaying the first image window when in response to user interaction with the second
application. Thus the first image window is at least partially obscured. When the user then
interacts with the first application the situation is vice versa. This is a non-user friendly process
substantially impeding demanding user interaction such as viewing and diagnosing medical

images.



SUMVARY OF EMBODI MENTS OF THE | NVENTI ON [ 006] Accordingly, one object of
the present invention is to provide a nethod and systemthat enabl es

si mul Cawewo0LBB768Nt eraction with a plurality of appli earicaowoogrsans
using a single user interface. [007] In accordance with enbodi nents of the
present invention there is provided a nmethod sinultaneously interacting
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interaction program.is executed. The application interaction programhas a
pl ur apf%yan&?usé‘tﬁpﬁleﬁlﬁiué?flﬁﬁeb%?eans associ ated therewith. Using the processor
interactive functionalities of the plurality of application prograns are
associated with respeare OREVBODIMENTIOF TIMENYENAON nt eracti ve
functionality being a sane for at |east two application progranms is
associated with a single interaction zone. Using the processor display data
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gener at %g Th ti nt eract i on z[ones.tena%ltlef. user lintteract iron vl\ii th at ri1e eolslé;al ity
of apBRIlSBRANER T Uit IRTOY YKty RISFAG P aPLSURR REGRRTS MR leY
procegsdfackhe di splay data are displayed in a human conprehensi bl e fashi on.
[008] In accordance with enbodi nents of the present invention there is
provi ded a storage nedi um having stored therein executable conmands for
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interaction with the plurality of application prograns and provides the
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[008] In accordance with embodiments of the present invention there is provided a storage

medium having stored therein executable commands for execution on a processor of a computer

system, the processor when executing the commands executes an application interaction

program. The application interaction program has a plurality of application programs associated

therewith. The processor associates interactive functionalities of the plurality of application

programs with respective interaction zones, wherein an interactive functionality being a same for

at least two application programs is associated with a single interaction zone. The processor

generates display data indicative of a single user interface comprising the interaction zones. The

interaction zones enable user interaction with the plurality of application programs and provides

the display data to a graphical display connected to the processor for displaying the display data

in a human comprehensible fashion.



interface. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0010] A preferred enbodi nent
of the present invention is described belowwith reference to the
accomgaspawogodrvesioags, in which: [0011] Figure 1 is a sipopldA2omdobiseck

di agram of a system for inplenmenting a nethod for sinmultaneously
interacting with a plurality of application prograns according to a

pref ef0@® erfledidvanbgeodf théipresent émtention is[tB i2jroidgus methodaind sgdterplthati ed 1 ow
di agram qf t he nmet hod for sinultaneo sl¥/ interacting with a plurality of
appl | CHHIETPBPUEIAHEUSSE SERBFURR W & PEFAItPF 8P SABRUP BRSO NaeSREIo I on:
and, [iQe%e Figure 3 is a sinplified block diagramillustrating a single
navi gabl e wi ndow for use with the nmethod for simnultaneously interacting
with a plurality of apgl i cation pro%lr?j%rns according to a preferred

embodi ment of the i nveBRlBA DESCRAPTEDN SHSEREMR AN INNGIEVBODI MENTS OF THE

| NVENTI ON [ 0014] The follow ng description is presented to enable a person

skill ign t t se the. invent.ign, .and i.s pr.qvided in the
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modi f itleddcompartying drawitigsCinoglgieh:enbodi ments wi Il be readily apparent to
those skilled in the art, and the general principles defined herein may be
applied to other enbodi nents and applications w thout departing fromthe
scope [ONH hdigwgd s 2 simplified blockidiagsane o asysien o implementingta methehfed to be
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Unl esembedintegcdoOthBéivwshEen; al |l technical and scientific ternms used herein
have the sane nmeani ng as commonly understood by one of ordinary skill in
t he aréﬂto whi ch_the invention belongs,.[0016] Referring to Figure 1, an
exanpll@12bo Fagurg 2453 sismlitisd orpdiagam qfﬁée methed horcsimyltangonsly interaeting with
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system 100 conprises a client conputer 102 such as, for exanple, a personal
conpuf@13pr Rigurk3tish simplified blookeliagagn illustrating a single navigable window for use

with the method for simultaneously interacting with a plurality of application programs

according to a preferred embodiment of the invention.
DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0014] The following description is presented to enable a person skilled in the art to make and
use the invention, and is provided in the context of a particular application and its requirements.
Various modifications to the disclosed embodiments will be readily apparent to those skilled in
the art, and the general principles defined herein may be applied to other embodiments and
applications without departing from the scope of the invention. Thus, the present invention is not
intended to be limited to the embodiments disclosed, but is to be accorded the widest scope

consistent with the principles and features disclosed herein.

[0015] Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which the invention

belongs.



medi cal inmages of a patient and entering a diagnostic report into a
respective patient application file. The client conputer 102 is connected
Vi a aCccowonioess®ma network 112 to server conputers 120RCarah2000B0157he
server conputers 120A and 120B are, for exanple, running different
application prograns for performng, for exanple, different inmage rendering
pr oce$8H$] ofRafersige talBigarechphexadpleyl 00iof hayeeh fomagileigeraingtaan®hsdifthh as MR
and CT, sciannerg,,nigand prograns f nagi ng patient files such as, for
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dependence uponuser requests.” For exanple, the applicatioh i‘'nteraction
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conputers 120A and 120B .to0 execute a first appljcatjon pr m and .a second
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application progranms while providing a single user interfa
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client conpu Optionally,” a Gaphics Processi ng Uni I'S
enpl opéiteexecuting at | east a portion of the application interaction
program for exanple, for generating display data.[0018] Wile the
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of application programs according to the invention is performed, for example, by executing

executable commands stored in memory 106 of the client computer 102 using processor 104. An
application interaction program is then executed in dependence upon user requests. For example,
the application interaction program provides commands to processors 122A and 122B of the
server computers 120A and 120B to execute a first application program and a second application
program, respectively. During execution the application interaction program enables
simultaneous user interaction with both application programs while providing a single user
interface which is displayed on display 108 of the client computer 102. Alternatively, one or
more application programs are executed using the processor 104 of the client computer 102. The
processor 104 for executing the application interaction program is, for example, a Central
Processing Unit (CPU) of the client computer 102. Optionally, a Graphics Processing Unit
(GPU) is employed executing at least a portion of the application interaction program, for

example, for generating display data.



interacting with a plurality of application prograns using a single user
interface in a nedical application for the sake of sinplicity, it wll
become1mwaoeanto/ase7éshose skilled in the art that the prefrerradomvoodis mrent of
the invention is not limted thereto, but is applicable in nunerous other
fields where sinultaneous interaction with a plurality of application
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example, simultaneously associated with respective interaction zones after the plurality of

application programs has been selected. Alternatively, the interactive functionalities of the
plurality of application programs are associated with respective interaction zones separately for
each of the plurality of application programs. For example, after the user has selected a first
application program the interactive functionalities of the first application program are associated
with respective interaction zones and after the user has selected a second application program the
interactive functionalities of the second application program are associated with respective
interaction zones. If a functionality is in common with the first application program it is
associated with the respective interaction zone of the first application program. Here a user is

enabled to select an additional application program at a later time.

[0020] The associated interactive functionalities are, for example, a subset of the
functionalities of an application program. For example, the user is presented with a menu for

selecting the subset of the functionalities enabling the user to select functions, for example,



[ 0020] The associated interactive functionalities are, for exanple, a
subset of the functionalities of an application program For exanple, the
user ic33gpwoerwmsiesi th a nenu for sel ecting the subset ®CTid22010/000154
functionalities enabling the user to select functions, for exanple,rel ated
to viewing but to omt functions related to editing, thus avoiding clutter
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i nt erzcti on zopes are %eﬁerat ed. The interaction zones enable the user to
i nt er alONCEHS lﬁ‘étag? "¢ YSCGf appl i cation programs. The display data are
then displayed - 16 - in a human conprehensi bl e fashi on using the graphi cal
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for eﬂ%@}hﬁicdmis&olﬁg fograshAdctddib itBSrocesddtdi (di spl ay areas 206 and 208. The

interaction zones 204 are, for exanple, clicked on by a nouse click, using
keyboard 110 conmands, or touched using a touch screen. The di splay areas

are f 490221 sledgrring to Figureek amsixemplermaigen of dlsinglepsenintgefdcd30isfiilusgrated, but

appl i ¢at | rogram - 206,- .and.a second.applicatj.on.program- .208. _ The
ot er SR g 8B gieng Ptng iR REGP MR ieuiE SpRGBIREF sngiee 00
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commands used for viewi ng and another group related to commands used for

edi t i n§interagfipngones 04 efpesamnpls, mpghe fosmt dfdnttpnogaehdisgpy reanl06/andi108.
interagtion zones 20 en.clicked on, open a scroll.. down ny faor. .selection
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zone bggt eer}nt%%[c fon zgr?eg 204 are grouped, for example, according to the functionality they are

associated with — for example, one group related to commands used for viewing and another

group related to commands used for editing — and/or the respective application program.

Optionally, the interaction zones 204 when clicked on open a scroll down menu for selection of

specific functions or open a field for receiving user information, for example, a patient’s name

typed by the user.

[0023] At 18, user input data are received, i.e. user has clicked on an interaction zone 204. An
association of the received user input data to the respective interaction zone is then determined —
20 — and provided to the application program associated with the respective interaction zone —
22. If an interaction zone is associated with a functionality shared by at least two application
programs the user input data are simultaneously provided to the at least two application programs
associated with the single interaction zone. For example, the user is then enabled while viewing

two sets of image data provided by two application programs — for example, a first application



20 - and provided to the application program associated with the respective
interaction zone - 22. |If an interaction zone is associated with a
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enabl edogrhin|fer viewing(gl scams sed 8 safond apgecatiant prograny fodevikviyig MRI dypp} whhi on
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Pr oce998 bftheRirgte dsePldterfack0bhe overall workflow to acconplish a set of
tasks using a single user interface. The sinultaneous interaction is

realized by nonitoring events such as, for exanple, key strokes or nouse
cl i ckd0RS] h Thesprbedinents pfethe inventiomensbletsirulsansnts interdnsion od e pluvadity of

i nter E - on. t he.graphi cal displ i. e. The received .user input
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i nventi on has been described herein with regard to preferre di nent s.
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vari agﬂtgrggtio%nz%ne in the graphical display image. The location is determined, for example, in a
pixel-wise fashion, i.e. is based on a pixel by pixel understanding of the user interface. The
application interaction program is implemented using standard programming languages, for

bTM

example, programming languages based on PureWeb ' technology.

[0026] The present invention has been described herein with regard to preferred embodiments.
However, it will be obvious to persons skilled in the art that a number of variations and

modifications can be made without departing from the scope of the invention as described

herein.



nodi fications can be made w t hout departing fromthe scope of the invention
as descri bed herein. THE EMBODI MENTS OF THE | NVENTI ON I N WHI CH AN EXCLUSI VE
PROPERTY VR 2PRI08816BGE | S CLAI MED ARE DEFI NED AS FOLLOWSPCT/CAR0 108Gl
conprising: using a processor executing an application interaction program
the application interaction programhaving a plurality of application
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zone; 1Uai MghbdeopRGRESOr generating display data indicative of a single
user interface conprising the interaction zones, the interaction zones for
enabl iWEEaBpcesnr ekeqiting an wpplicatipe inj¢raetiin nrogrem, themippbeationnntgraotiorans; and,

usi ng ical_ di ay. copnected to the processor..displaying the display
dat a ipﬁoéﬁlﬁ%%\éﬁggéﬁgﬁgheﬁsapg 1%a?1pggmg&}?s %S.soéiatﬁé. PP def | ned in claiml
conpr ivsingdhe protedgort RBEoAIGIBRAUCtiVEARCNOMRMULBSE the PRIitH dF appuéﬁﬁdlgp&?ﬁms
processor determining an association of the received user 'input data to a
r espectifivisspesties ltarpaionzones, whsrrin ysinkgactive frctionalip beipg osautieder ateasuser

i nput . | i rogram associ at.ed with the respective

i nter e@? :;ag%ﬁcggélgﬁ ro%?a%% ﬁn%%%?ggne;asm frie 1{1tﬁra8f1%1? e conpri sing: using the
pr ocessing themoteskdizeadntihg dishpRh defaQfdissl v a singldeReRAGREe cHRBAsihP theUser

i nput data; and, using the processor generating display data in dependence
upon tHeragg Z%@%ait@"ﬂl’gﬁr toarmodes far peabling spiragicragtiothwith i ploedityort Ipr ogr am
dat a L0g i.nal. ser interface. 4. A nethod as defined in claim2 or
3 V\he:éé‘ﬂn%%lhlgsﬁ)?ém’%%‘gt data are simultaneously provided

using a graphical display connected to the processor displaying the display data in a human

comprehensible fashion.

2. A method as defined in claim 1 comprising:

using the processor receiving user input data;

using the processor determining an association of the received user input data to a respective
interaction zone; and,

using the processor providing the user input data to the application program associated with the

respective interaction zone.

3. A method as defined in claim 2 comprising:

using the processor receiving application program data in dependence upon the user input data;
and,

using the processor generating display data in dependence upon the application program data for

displaying the application program data using the single user interface.

4. A method as defined in claim 2 or 3 wherein the user input data are simultaneously provided

to at least two application programs associated with a single interaction zone.

5. A method as defined in any one of claims 2 to 4 comprising:



to at |least two application prograns associated with a single interaction
zone. 5. A nethod as defined in any one of clains 2 to 4

conpri si NyOCLBA8EBE usi ng the processor receiving first papplA2eettoors4 pr ogr am
dat a angb-gecond application programdata froma first application program
and a second application program respectively; and, using the processor
generating display data in dependence upon the first application program
dat a aRphgttheprdes86tteddiPing Q‘ﬁlﬁtiagﬁliwﬁ@ﬁ ﬁ)ﬁ?rﬂﬁﬂat_afaﬁﬂ séionB lapylidadioh PRogharh hta
application programdata and the second_application programdata using the
si ngl dram a first gpelidatier program ang e Kengnd gpplichiipe rogrng | rasnerBvekiiandi n t he

di spl ay; I ener at. S{ t I, Sipl avi ] fir

appl | SRR PEG s dr R aRALRG IRl Sl yRRANR b P A SR g 1 e
si ngl elathsemd theeebhdglicdtion’proptaiodhta for desplayath the fiss ypplivatioh plgadnidatd to 6
wherein the association of the received user input data to a respective

i nt er 8¢ thsrses@iskanpicationdragiadlamudes be sigleotsst ingfage. t he interaction zone
on the graphical display imge. 8 A nethod as defined in claim?7 wherein
the association of the received user input data to a respective interaction
zone i6s Adatthodadstined i claln 8lwiwrsig tHeadisplondatd areAen@rbeddoasmiiithnadaslyi N any
one of clains 1 to 8 wherein the associated interactive functionalities are
a subsbplaying the first applicaHan pragsam dataand theseeonsiappleationeprpgrameatsa ysing the
eP{n?f%fa%P.B' 10. A method as defined in claim9 wherein the subset
e . L

appl i i
i's usgsg{%é;ﬁ% cte A method as defined in any one of clains 1to 10

wherein the plurality of application prograns associated with the

application_interaction programis user selected. 12. A nethod as defined
in cl aifmatheshas defpned pa any,prs ofalaips 21t Sovhessin the gsseciggion; o dheyegeiyed wspr of
appl i Gal | ar . : Cthor .

Pt er A8 AIATE A Rl FARIR LR RT BRI R 1N G P BRIE o

i nt er aohé ve tHeyngghicahdisplayemagé. the plurality of application prograns are
associated with respective interaction zones separately for each of the
plurality of application prograns. 14. A storage nedi um havi ng stored

therei g A%%U& %)h&in%ﬁ W@ﬁﬂﬁ 7fv%ere% ?l‘feuatsg@c'?atf?)% oF i REGVEPser input data to a

respective interaction zone is determined in a pixel-wise fashion.

9. A method as defined in any one of claims 1 to 8 wherein the associated interactive
functionalities are a subset of the functionalities of at least one of the plurality of application
programs.

10. A method as defined in claim 9 wherein the subset is user selected.

11. A method as defined in any one of claims 1 to 10 wherein the plurality of application

programs associated with the application interaction program is user selected.

12. A method as defined in claim 11 wherein the interactive functionalities of the plurality of

application programs are simultaneously associated with respective interaction zones.



of a conmputer system the processor when executing the commands perform ng:
executing an application interaction program the application interaction
pr ogr &ltswoizog/mseBural ity of application prograns assoecat@dotoneosw t h;
associating interactive functionalities of the plurality of application
prograns with respective interaction zones, wherein an interactive

f unct ildnalméthodas definad smcieint bt whtreirets interactiapihéttaklites qtbgplarsity 6f
associated with a single interacti on zone; generating display data

i ndi c 4PPYRAIGR PLOSLIMGME a530s1atedwith respectivg HiFrAeiqRzonaesepAtaislk &tieaeh ofdhes, t he

inter LIPR of APSIRcation ahhd ng user interaction with the plurality of
appl i ?ﬁri%g prglgrgr%s;p%%d, providing the display data to a graphi cal

di spl ay connected to the processor for displaying the display data in a

human .conpr ehensi bl e .fashi on. ,15. A storage nedium.as defjned in claim 14
t he prlgcgrs)sgo(f?gevm UL BN g Sﬁ‘He‘é ﬁ@red% ﬁ*F&H@EPefct?P’c S BRITSREFHHORPN & RIS Ng

user ioﬁ‘B%m?_ﬁﬂéﬁéys@%ﬁﬁé&ﬂ&é@o%h%é&% 00 cOhmbAG Seffofufd user input data

to a respecti ve I nteraction zone, and, rovi al ng t he user |_nput data to the
appl i eaeduting pn opplivatiors Bveracticeadrogim, theappheipien intemctiot pogein havizome. 16. A

comma A of Aol bR SRRy MR HB | cat on program data 1n
depondencatp it e Rl AP TSl B Ro o HaAR MR BB, ot on
pr ogr antewdatien zenesgvienein si nyb@ctigefunctivnelifydeéng a same for at least two application
programs is associated with a single interaction zone;
generating display data indicative of a single user interface comprising the interaction zones, the
interaction zones for enabling user interaction with the plurality of application programs; and,

providing the display data to a graphical display connected to the processor for displaying the

display data in a human comprehensible fashion.

15. A storage medium as defined in claim 14 the processor when executing the commands
further performing;:

receiving user input data;

determining an association of the received user input data to a respective interaction zone; and,
providing the user input data to the application program associated with the respective

interaction zone.

16. A storage medium as defined in claim 14 the processor when executing the commands
further performing:

receiving application program data in dependence upon the user input data; and,

generating display data in dependence upon the application program data for displaying the

application program data using the single user interface.
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