APPARATUS AND NMETHOD FOR APPLI CATI ON SHARI NG I N A GRAPHI C USER | NTERFACE
BACKGROUND OFWAISASIRVENTI ON 1. FIELD OF THE | NVENTI ON The iRGR&GSIB/67488

rel ates to conputer systens inplenmenting a graphic user interface (GU).
More particularly, the invention relates to task-based application sharing
in-a graphic user interface such as Wndows[err]. 2. ART BACKGROUND Wt h
the "‘present day heavy reliance on personal conputers at work and at hone, a
nmet hod for allowing a user to share control of one personal conputer with a
user of another personal conputer |ocated at-a-renote ar ea i s desirable.
One net hod of enabling one user to control a renote user's personal

conputer is tlhrougﬂ S " anfs " ANPOIMESRGD OFokt MaspLIe ibiﬂi tional
renote control metho ut user re erred to as
the client system is coﬁﬁ&f&&t 0‘&3"3% idﬂpﬁggﬁ o;@ RESGE user,
referred to as the host system The user of the client system referred to
as the client user, takes contr; gRuSe and
keyboard actions of the client % ; ' tted to the
host system Further, the nornal screen drsplayed on the client systemis
replaced with an i npge Giyg 7S Dihgo Ny t he host system A

di sadvantage of the trad nethod is that the
traditional renote cont e meal%eeerﬁﬁe%rq%wwpt%t sYsFRMSser of the
host system implementing a graphic user interface (GUI). More

particularly, the invention relates to task-based

application sharing in a graphic user interface such as
Windows®.

2. ART BACKGROUND

With the present day heavy reliance on personal
computers at work and at home, a method for allowing a
user to share control of one personal computer with a
user of another personal computer located at a remote
area is desirable.

One method of enabling one user to control a
remote user's personal computer is through a
"traditional” remote control method. In a traditional
remote control method, a personal computer of a local
user, referred to as the client system, is connected to
a personal computer of a remote user, referred to as
the host system. The user of the client system,
referred to as the client user, takes control of the
host system. The mouse and keyboard actions of the
client user are then directly transmitted to the host
system. Further, the normal screen displayed on the
client system is replaced with an image of the display
screen of the host system.

A disadvantage of the tradltlonal remote control
method is that the traditional remote control method
does not allow for both the user of the host system,



-2- referred to as the host user, and the client user to use their personal
conput ers XO¥SSFane tine. Instead, while the client user RGI/Gf9S/07488

conpl ete control of the host system the host user inputs are either
rejected by the host systemor are accepted but may |l ead to unpredictable .
results. In addition, the client user is able to see the entire host

screen, and hence the host user is deprived of his/her privacy with respect™
to matters displayed on his/her host screen. A different type of a renote
control nethod (referred to herein as the-2rectangle nmethod") allows for

the host user to define a rectangle on the host system A client user can

see and act uponrepéyrédecd s ichel Bbseresedeldniednay cihent gt dle on the
host system This_nethod all ows Eor t he_host Uf!&r' to act,ugon the area

surrounding the PE%tEHGHR REFSORBGSFPULRRR At RAGhFHBSt he pri or

descri bed tradit Instéad emitidec ther cliemt hosexldes givenatbmpl éte host user to
act upon the hos | apl,86&m of C I ad.is that
the shared area %moﬁﬁﬁ’lft f,el%rﬂegc'?lgggl -%l S ar 'bﬁl%ér?gqu{sﬁyhgﬁgsgnrﬁg%;t%ee host user
and any subsequeBitRewSFRIRCSE P¥sFBRNIPH Syshiemiow areaaceertrs 4wy i cation

may | ead to unprgsyclédd o empredictabbéldiddulits .t henhaaditss, hase no
feedback as to th .selected.are within mﬂ%&% t he clkené gser may have
control . Insteadcf:h%mpelf‘ss%"nd1s E%f‘rﬁu Br8%%r B R PRBE ‘Er’é%?n'aﬁﬁ’@ars as a
normal screen w hémce the hostt aseul &s depwisst iodhhis/hedi petwadynariahea
within which therGbhent disackRyshaySpfifid Un HIMIHER! hst UsSigedf remte
control nethods desire to share one or _nore applications on e host user
A different type of a remote control method ?
(referred to herein as the “fecténgié method") allows -
for the host user to define a rectangle on the host
system. A client user can see and act upon only the *
particular area defined bY_théiréctangle'on the host
system. This method allows for the host user to act
upon the area surrounding the rectangle on the host
system screen, while the p:iof'described traditional
remote control method does not aliow the host user to
act upon the host system. _ |
A disadvantage of the réctanglé-method is that the
shared area within the rectangie is_arbitrérily chosen
by the host user and any subsequent movement or
resizing of a window of a shared application may lead
to unpredictable results. In addition, the host user
has no feedback as to the_selected'area within which
the client user may have control. Instead the personal
computer screen of the host user appears as a normal
. screen without any rectangular'demarcation to indicate
the area within which the client user may have control.
Typically, users of remote control methods desire
to share one or more applications on the host user's
host system screen regardless:of the size and/or
positioning of the applications being shared. The
above described remote control methods prevent any



host system screen regardl ess of the size and/or positioning of the

appl i cati ons W ¥P5B¥ar ed. The above described renote control ROIGEYEBT488
prevent any -3- novenent or resizing of a shared application. Figure |la
and'lb illustrate two prior art nethods which attenpt to allow renote
control of one user of a personal conputer (PC) referred to as a client
system over another user's PCreferred to as a host system Figure |a
illustrates the traditional renote control method. In the traditional
remote control method, normal screen 12 of clzent system 11 is repl aced
with the exact image of host screen 13. The client user takes control of

host system 14 and Ia&?enfédtewr §e@y§z€ga&fi &%%ad ?5&&89%&59 tﬁ%@&@ tted

to host system 14. Wil e Lient user has controfl over _host s em 14,
the host user is el%?lé?'n%r?%llélllﬁtﬁ%\i% R BLicH §‘rFomﬂ51§‘Pd%y'§’Pé?h 14 or, if
I nput s are accept ecatyenpisttos @il ow Admotsdl cdortolt sfn’aﬁelﬁﬁéirtdf a

unpr edi ct abl e resul Ei_gur L1l "rectangl te control
method. In a "rect a;%}e}‘seqn nef:%grg?tgi' ﬁang%ser%gdogghggtaﬁ]s Tay S5 @gh 13
i s defined. Anythi myes tamothezcuseyl= BS nﬂ%ﬁm@dsﬁenaﬁyathﬂsmlsymtemser
through a correspondi ng ﬁl‘ag‘iﬁr%“ﬂheliﬁu%ﬁése%éi%h@@ki&n&fdré@& Foctangl e

controlled by the client _User, However he si.ze and positio
15 is arbitrary ancFQﬂFcH?&-n@‘PﬁB°dandI%H§hWéﬁéﬁ'P-°Bﬁlr%%’?‘i"i%g?%tr&%
application or a pafethod) pdemal édieen A2 afgdiéhtmBysta@nd 1 ds

unpredi ctabl e rESL”}éblaced with the exact image of host screen 13. The
client user takes control of host system 14 and the
client's mouse and keyboard actions are transmitted to

host system 14. While the client user has control over
host system 14, the host user is either unable to make
any inputs to host system 14 or, if inputs are accepted
by host system 14, such inputs may lead to
unpredictable results.

Figure 1b illustrates a "rectangle" remote control
method. In a "rectangle" method, a rectangle 15 on
host display screen 13 is defined. Anything within
rectangle 15 may be seen by the client user through a
corresponding rectangle 16 on 'client system 11 and may
be controlled by the client user. However, the size
and position of rectangle 15 is arbitrary and
unchanging, and any movement or resizing of an
application or a pop-up window within rectangle 15 may
lead to unpredictable results.

A method overcoming the disadvantages of the
above-described remote control methods which also
allows both the host user and the client user to share
control of the host system and only to share control of
one or more applications that the host user has chosen
to share is desirable.



A nmet hod overcom ng the di sadvantages of the above-described renote control
met hods WW@RS3858H al | ows both the host user and the cli erRCIE8/0T488shar e
control of the host systemand only to share control of one or nore
applications that the host user has chosen to share is desirable. -4-
BRI EF SUMVARY OF THE | NVENTI ON The invention provi des nethods and appar at us
for task based application sharing in a graphic user interface such as )
W ndows[err]. A user, referred to as the host user, -designates an
application to be shared, referred to as -a-shared application. Another user
at a renote location, referred to as the client user, shares control of the
shared application. The shgfse 2Ry O6F SrHE NRiOEN®FoNd executes only
on the host system The client, sys S a rectangul ar area on the display

ITent . g
screen within which Fhe ipveeticnBRrasdes netheds Ay ArRaratpg €pEr, the
client user cantagk bhsedl aglbcadich shartdgapp|a eptdphiicangegontrol s the

shared applicat ii%rlgg¥aggr£8§éné%sm;e§_q}%%§,sgﬂd keybgar d opyenents w.t h, the

client keyboard and mouse. ar ed applicatron 1s runnlnS on the
host system al hositi asernodesignatee pnoapplicabremtto dee sharet, t ransnitt ed

to the host syst&pEeapdaagbuas !y s@ia%@&(as?@mca%ﬂpstmmszéeaé%tures
of the task based application sharjn hod of the present 1nvention
i ncl ude, restri @9MRGedLSFREYORY |"\%ﬂe’%’€g§ GPeds the S sinlsere-afhrges

control of the shared application. The shared
application is running on and executes only on the host _
system. : . | {
The client system has a rectangular area on the
display screen within which all shared applications are
displayed. Further, the client user can see the
windows of a shared dpplication and controls the shared
application by performing mouse and keyboard movements
with the client keyboard and mouse. Because the shared

application is running on the host system, all client
mouse and keyboard movements are first transmitted to
the host system and actually exeéuted on the host
system.

The features of the task based application sharing
method of the present invention include, restricting
diéplay driver features, shared fonts feature, '
detection of children of a shared task feature,
automatic resizing of remotely shared rectangle
feature, detection of shared area covered by non-shared
windows feature, remotely shared rectangle auto-resize
feature, remotely shared rectangle auto-scroll feature,
client mouse/keyboard movement transmission feature and
cursor display on client display device feature.

In the task based application sharing method of
the present invention; display driver calls on the host
system are intercepted and the identification of the
currently running task is examined. If the currently



detection of children of a shared task feature, automatic resizing of
renot el y shar W@ 95@8B8ngl e feature, detection of shared area c@EIUSISEHISS
non- shared wi ndows feature, renotely shared rectangl e auto-resize feature,
renotely shared rectangle auto-scroll feature, client nouse/keyboard
novenent transm ssion feature and cursor display on client display device
feature. In the task based application sharing nethod of the present

i nvention, display driver calls on the host systemare intercepted and the
identification of the currently running task-3s examned. |If the currently
-5- running task is part of a shared application, the task, which is a

display driver callpurrSnlgr 288K 1&6sai® dhe ehaeal é%ﬁlﬁf&tfdﬂt h8le task,
operatlons are noni bor d,. a es.lna w ow, O

nd.ch a_shayed pplication
are transnitted to Foefit dé'?%af QriVETS SPAT | ﬁ?o?’ﬁ%??%’rﬁtefﬂé:%di | ay
i nformati on is therclitenti sydtem. t HBuxthemt opeshtivhs appmuhidmrady ahdnges
in the wi ndow as digplayed;ignat ﬁﬁ&?tof%s%?x@rehnaggﬂiéé%n thig task based
nder

application nethod alTows the ¢ |ent££/stemto re an | mage of all

wi ndows of a shar edransritieforoi Hee iRty Systpmdaal 48Pk menus wi t hout
al so di spl ayi ng unshFoethadRphl Cathe® $isglat iaforietiesl 0 dHe RItA38REA

I nvention allows the i entsl. hogt user to cl;:ontri aueeperfor m_ng naQr

operati ons outsi de Bf i"{hﬁec hEP B SY TR TGUFEPE R ] a%rayaql}ad}és[ HE 88t user

to define the tasksvimdowhaar displayed vy ¢dhe bobtkeypréms art renote control

met hods whi ch In addition, the task based application method
allows the client system to render an image of all
windows of a shared application including pop-up

dialogs and menus without also displaying unshared
applications. Further, method of the present invention’
allows the c;ient host user to continue performing
normal operations outside of the shared rectangular
area and allows the host user to define the tasks which
are to be shared.

Unlike prior art remote control methods which
either render an image of the entire host screen on the
client screen display device or a shared rectangular
area which does not accommodate movement or resizing of
a shared window, the task based application method of
the present invention allows flexibility to both the
host and the client users,

The present invention includes other features and
advantages which will become more fully apparent from
the following detailed description taken in conjunction
with the accompanying drawings.



ei t her rengfr an_image of the entire host screen on the client screen
di spl ay de QB35 shared rect angul ar area which does not PATNSYOTIES e
novenent or resizing of a shared wi ndow, the task based application nethod
of the present invention allows flexibility to both the host and the client
users. The present invention includes other features and advantages which
W Il becone nore fully apparent fromthe follow ng detail ed description
taken in conjunction with the acconpanyi ng draw ngs. -6- BRI EF
DESCRI PTI ON OF THE DRAW NGS Fi gures | a andé+b illustrate conputer systens
illustrating two exenplary prior art renote control nethods. Figure 2
illustrates two conput er BREEENTDESCRIPITID P TR IDRAG NG
sharing nethod of the present invention. Figure 3 is di agr.am
illustrating the flow of information between:the host and the client
systens illustrated i Figuxps da2anfi jbr etlustrate dompultest spseemdie t ask
based applicati ofy pha¢s d I Lav Lon.  El.aures 5a and
A 00, R O ot PEROED o

5b illustrate an automatic resizin S |ication
sharing method ofe¥PRA%r esent invention. Figure 6 illustrates an automatic

detection and shari ngrigurdid dieasetacés &b icvaputeeakyseené the present
|nvention. Figurgn) b idte thd' sk Badll U 1%aTS08CEha% Y method of
the present invention. o
Figuré 3 is a block diagram'illustrating the flow
of information between the host and the client systems {
- illustrated in Figure 2. -
Figures 4a and 4b illustrate the task based
application sharing method of the present invention. .
Figures 5a and 5b illﬁstrate ah_automatic resizing
feature of the task based application_éharing method of
the present invention. .
Figure 6 illustrates an automatic detection and
sharing of children of shared tasks feature of the

present invention.

Figure 7 illustrates the automatic detection of
sharing of children of shared tasks feature of the
present invention.

Figure 8 illustrates the detection of covered
portions feature of the present invention.

Figure 9a and 9b illustrate the detection of
covered portions feature of the present invention.

Figure 10 illustrates the host cursor and client
cursor displays of client display device feature of the
present invention.

Figure 11 illustrates the host cursor and client '
cursor displays on client display screen feature of the
present invention.

Figure 12 illustrates the display driver rendering

- of shared fonts feature of the present invention.



sharing of children of shared tasks feature of the present invention.
Figure 8 ill YEQPM¥8¥ t he detection of covered portions featurRCHFSI5/§z488

present invention. Figure 9a and 9b illustrate the detection of covered
portions feature of the present invention. Figure 10 illustrates the host
cursor and client cursor displays of client display device feature of the
present invention. Figure 11 illustrates the host cursor and client cursor
di splays on client display screen feature of the present invention. Figure
12 illustrates the display driver rendering-8F shared fonts feature of the
present invention. -7- Figures 13a through 13d are general flow charts

illustrating the above HiguréedebalithpbaghdlBdesdre arsmralg fabwsbRaees f ont s
feature of the inv i d.gure 14.01]lu r.al di agram f or
the restricting w %giét\kg%afglp é:%&i é‘BHarl? fa%%g%ﬁec%‘ cﬂ%%?a ef%#"g%vﬁe pr esent

i nvention. Figure Ienderingafesiirredoficrhar featuneafathgginvientiemgi ng t he

nouse renot ?' y feat ure Piqihe :MQ&Qﬁb;k&!@gté%bn&ﬂurﬂo%dkéqfaﬁeﬁ@f al
fl ow chart |IIustrg%%28et e tr,ansm,ssi on of e,sgﬁpk informafion from a

client systemto a LSRG PRGOS | FERP i cBFPEHRSRari ng
process of the prefeaturewhithenpresgnteidventsian.general flow chart

[Ilustrating the transmpsion (of JIPUSGLROSLE T Pbd MUY 90sLEQR & NOYL

dragging the mouse remotely feature of the present

invention.

Figure 16 is a general flow chart illustrating the
transmission of keystroke information from a client
system to a host system during a task based application
sharing process of the present invention. )

Figure 17 is a general flow chart illustrating the
transmission of mouse position information from a host
system to a client system during a task based
application sharing process of the present invention.

Figure 18 is a general flow chart illustrating the
transmission of captured mouse movement information
from a host system to a client system during a task
based application sharing process of the present
invention.

Figures 1%a through 19d are general flow charts
illustrating the transmission of mouse event
information from a client system to host system during

. a task based application sharing process of the present
invention.



systemto a client systemduring a task based application sharing process
of the pre¥hS385ention. Figure 18 is a general flow char PCTiuspsé7agd i ng
the transm ssion of captured nouse novenent information froma host system
to a client systemduring a task based application sharing process of the -
present invention. Figures 19a through 19d are general flow charts
illustrating the transm ssion of nobuse event information froma client
systemto host systemduring a task based application sharing process of
the present invention. - 8- DETAI LED DESGRI PTI ON OF THE | NVENTI ON
Apparatus and nethods for task based appl i cation sharing in a graphic user
interface are discl osegeipRzi,RD Rk S G . » Il lustrates
t he task based appllcatlonsarln ' ) er wention. In the
task based appl i cat.&PP@h’aFPﬁga%tmﬁ}aﬂqﬁs tfl‘?é' 'p‘aébems%mnl;mtmmh t he
host and the cl isharingeinshagraplid uderofinfestasy Sdrundidcioeelingn, the host

and the client er share contral of one or nore applications which
t he host user h;@’ sgﬁgéﬁa“?o&% HPtIRase shared applications are

di spl ayed wit hi n t he Filgared2cblluspattisndhectaskgbasdd appldldatibnsyst em 11.
The shared app! idkallio huBAod oA 0t BEakeRt I inviliBtorftPPEA $rancdbgP! ay

screen 12 of client system 1l is a dyplicate I ma |spI ayed on
di spl ay screen Pesga HBQ iggticnn sharing methed;o Riﬁ?@ent

invention, both the host and the client user share
control of host system 14. Further, the host and the

client user only share control of one or more (

applications which the host user has selected to share.

These shared applications are displayed within the

shared corresponding rectangle 16 on client system 11.
' The shared application runs on host system 14.

*

What appears on display screen 12 of client system 11
is a duplicate image of what is displayed on display

 screen 13 of host system 14. All client mouse and
keyboard movements on the shared applications are
executed on host system 14 on which the shared
application is actually running.

Figure 3 is a block diagram illustrating the flow
of information from host system 100 to client system
200. CPU 109 drives applications on host system 100.
CPU 206 drives applications on client system 200. 1In
host system 100, a normal Windows® application 101 such
as Word® is interfaced with graphical device interface
(GDI) 102 which is a software providing drawings
capabilities including drawing capabilities to Windows@
system 105. Windows® application 101 is also
interfaced with user 103. User as referred here does
not refer to the human user of a PC but is Windows®'s
term for a part of the software of Windows® system 105.

When Windows® application 101 calls graphical
device interface 102 to perform a drawing, graphical



keyboard novenents on the shared applications are executed on host system
14" on which tW@%¥3388%d application is actual ly running. Fi gur BCBUSS5/G5488 ock
diagramillustrating the flow of information fromhost system 100 to client
system 200. CPU 109 drives applications on host system 100. CPU 206 drives
applications on client system 200. In host system 100, a nornal

W ndows[err] application 101 such as Wrd[err] is interfaced wth graphi cal
device interface (GD) 102 which is a software providi ng draw ngs
capabilities including drawi ng capabilities 493 W ndows[err] system 105.

W ndows[err] application 101 is also interfaced with user 103. User as

\r/\glafgrrefl he]re d?eSd&?&céeiﬁteit'ﬁhéfé]?dzul@&?lﬂsaisﬁiaasv HGva 1i0a. Cem 105
ndows[err]'s er a par e _So re o ngowsferr| system .
Vhen Vi ndovis] or 1] BBsEReR: Sfenthy diiveR 1l Seltomd thE pibrate 102 to
perform a draw ng, dgewphgsabn dispfdayldevdeei h0€rdfidesitD Sysdleins 100spl ay

driver 104. Further, di | A ;Rekh 8RB o% NGe :ﬁﬂpggg drawi ngs on
di spl ay device 106 of hzg%géég%%%?i5%£>%hus sensor 5%% |cat|8h 107 detects

when graphi cal devBgephical{deeicminterdacs 107 makesjias sedy 4ei désplaw. At
every point where @raphicads devit evidtyepbific Whdrddeeihdcadl Betrocdi spl ay

i ver 104 to sensSREBEERTE A HIaKEF BaFrLLnsd FRemind diivecabhary tor &
gi ven di spl ay dri veensor pappligatdoeanpOddihsertsraviungs iastructient £domwi ngs
are retrieved and 33upfaPYasfRSOT10APRL' S@hEOP A1 fRILidH€107. All the
information necessary for a given display driver to
perform prompted line drawings and/or text drawings are
retrieved and saved by sensor application 107 for use

in the application sharing process between client
system 200 and host system 100.

Upon retrieving and saving the necessary
information to enable a given display driver to perform
the prompted drawings on a display device, sensor
application 107 calls display driver 104. Display
driver 104 then actually performs the prompted line
drawings and/or text drawings on display device 106 of
host system 100. Sensor application 107 then formats a
communication packet based upon the display information
retrieved from graphical device interface 102 regarding
the prompted drawings and transmits the communication
packet over conferencing communication system 108 which
transmits the communication packet to conferencing
communication system 201 of client system 200.

The communications packet is received by holodeck
application 202 of client system 200, which calls
graphical device interface 203. Graphical device
interface 203 in turn calls display driver 204.

Display driver 204 performs drawings on display device
205 of client system 200 as indicated in the



in the application sharing process between client system 200 and host
system 100wOW9sBss3s et ri evi ng and savi ng the necessary i nf or RETASIS/H7488enabl e
a given display .driver to performthe pronpted drawi ngs on a displ ay

devi ce, sensor application 107 calls display driver 104. Display driver 104
then actually perfornms the pronpted I'i ne drawi ngs and/ or text draw ngs on
di spl ay device 106 of host system 100. Sensor application 107 then fornmats.
a communi cati on packet based upon the display information retrieved from
graphi cal device interface 102 regardi ng-tbe pronpted draw ngs and
transmts the communi cati on packet over conferenci ng comruni cati on system
108 whi ch transryg | | i upication
System 201 of ol amdCaE 2O PRl b L, B S R e
hol odeck appl i ckG70@f2b2s6f sY¥$¢®Mt10Qsst em 200, which cal I's graphical device
interface 203. G aphiFgaurdsViscand 4l fidQustRdcenat yemerdl | £l Thkay driver
204. Display driyer 204 perforns,drawi.ngs.on di splay devi 05, 0f client
system 200 as i X gdtgﬁ{‘tﬁ%sed aip#—“%%ﬂfﬁﬁn?%ﬁ%’%% %egt\é}?%é’%t ?gﬁsm' tted by
'sensor appl i cat ipmesedE dhventionystThsl @enefFagufbow chaywtd willli beustrate a
general 1 ow chaids dheligs L Ske ittt edP Bel 65! halle SUATIHI JBbBAANEL the
present invention. IThis general flow chart will be described wt

ref erences bei n@Ph&dOUWES Bhe conponents of Figure 3. Figure 4a illustrates

the host side activi tfigulré 4a illustrates the host side activity. 1In
block 301, Windows® application 101 is interfaced with
Windows® graphical device interface 102. 1In block 302, {
at.every point that Windows® graphical device interface -
102 makes a call to display driver 104, sensor

application 107 retrieves all of the information *
necessary for a display driver to perform the prompted
drawings.

In block 303, sensor application 107 calls display
driver 104. In block 304, display driver 104 produces
the local display through display device 106. 1In block
305, sensor application 107 determines whether or not
the current task is part of a sharéd-application. If
the current task being performed is not part of the
shared application, then in block 300, sensor
application 107 continues monitoring graphical device
interface 102 for each call graphical device interface
102 makes to display driver 104. |

If the current task being performed is part of the
shared application, then in block 306, sensor
application 107 builds a communication packet for the
particular display operation being performed by host
system 100. In block 307 this communication packet is
transmitted to client system 200 and is accepted by
holodeck application 202 of client system 200.

Figure 4b illustrates the client side activity of
the application sharing method of the present



bl ock 301, Wndows[err] application 101 is interfaced with W ndows[err]
graphi cal dev™Q9535535 f ace 102. In block 302, at every poi nt RGR{US95/07488

W ndows[ err] graphical device interface 102 makes a call to di splay driver
104, sensor application 107 retrieves all of the information necessary for
a display driver to performthe pronpted draw ngs. In block 303, sensor
application 107 calls display driver 104. In block 304, display driver 104
produces the | ocal display through display device 106. In bl ock 305, sensor
application 107 determ nes whether or not thdalesurrent task is part of a
shared application. If the current task being performed is not part of the
shared application, lﬁmldh bl Qﬁkbi?'@@k §@@S%olmdkC§FFQﬂcéQZoﬁ%2 nues
noni tori ng graphi caI eftﬁl | ntﬁr % ifn_) ggac gﬁ&r ag devi ce
interface 102 makesS¢d° FP TR vRAS B@an
performed is part packet mmppdlbﬁthm stsdrem aom 0CRh&0@indmve®r
application 107 bui Qggﬁn aj} y
operation being per#or mad;C olgt8 é{'/ #C%gé g nrt?l OEEBS()%&?#PEY %éimga
conmuni cati on packeRerfo SR heel FYStem efi0 system 200 and is accepted by
h|0! odeck gppl i cation Z?ZI:belQidk?BU%yifeﬂitﬁémsﬁaikuﬁasﬁb}:b' %d%éﬁ&&néd‘e
client side activity of the applica shari t.hod of.the

-11 - invention. In W%&I%OQ%‘Q" 8%3%’ }E‘%ﬁqeﬁegbﬁec ETIF%& 923)%

W ndows[err] call fthﬂntdiSpdaynﬂnmverlmm4pa£kmﬂlmﬁauanb10eh B)0 host system
100. The Wndows[erfdnger the Wwindows® call into a bit map. Then in block

311, holodeck application calls graphical device
interface 203 to bitblt display driver result to
display device 205. Bitblt (bit block transfer) refers

to copying of section of bits from one place to
another.

Back in block 309, if graphical device interface
203 of client system 200 is capable of performing the
operation prompted and indicated in the communication
packet sent by host system 100, graphical device
interface 203 calls display driver 204. In block 312,
display driver 204 performs the operation indicated in
the Windows® call constructed in block 308. The
Windows® operation executed on host system 200 is thus
displayed on client system 100.

Pigures 5 through 15 illustrate various features
of the task based application sharing method of the
preseht invention.

Figures 5a and 5b illustrate the automatic
resizing feature of the task based application sharing
method of the present invention. This feature allows
for the automatic resizing of the remotely shared
rectangle to current application extensions. All
shared applications are displayed within the remotely
shared rectangle on the client system. Whenever
windows are manipulated in the host system, the current



call is used to display the shared task activity being perfornmed on host
syst em 100YOP¥3358%ck 309, i'f the display task to be perforRGUSISHAME8 be
performed by graphical device interface 203, then display driver 204 is
called in block 310 to render the Wndows[err] call into a bit map. Then in
bl ock 311, hol odeck application calls graphical device interface 203 to
bitblt display driver result to display device 205. Bitblt (bit block
transfer) refers to copying of section of bits fromone place to another.
Back in block 309, if graphical device ifstasface 203 of client system 200
I's capabl e of perform ng the operation pronpted and indicated in the

communi cati on pagket oBRinddwd G thesEpEtdR Ochall Milong! tdevheeshan&d f ace
203 calls dlsplag grlver 204., | blgﬁk g%é qé%ﬁg%%ﬁgrlv r,204 perforns the
oper ation i ndi ckR8HSi }FE AR [ $PF SRRt MrdEEEY ASbl ock 308. The
W ndows[err] opetidligedeceapgdateotheosizeyst crhe Gfemotelffusharepl ayed on
client system1l ] e I 18,1 st nphReva ' ures of the
task based app|?%SFF%QEéﬁg}?ﬁﬁpﬁggﬁgﬁ %{é%%g”qusqﬁ? %h§g§¥%g§$ Fi gures 5a
and 5b illustrachargd appbiration dsi reRjzedatinimizedscorawhenaged

appl i cation shapbpguptihseh dohener RegH! systvai! itdie réhbselipathdred! | OVs
for the automatic resizing, of the.remotely shared.rectangle to c ent
appl i cation ext EﬁgFﬁﬂg.eA%‘zes r?é‘r?é ea_ﬁ?‘?’ﬁ%t?%%@%f‘é &Pgﬁgﬁéeﬁsvﬁ’m'n t he
renot el y shared rect dngbkock 32{k ofl FéghreySa e rwhefewezry er winddews are
mani pul ated in the,0asis Sysi&iBed 35 EHEMROLt system, the automatic
resizing feature of the present invention is initiated. {
In block 321, a window enumeration procedure which
keeps track of the number of windows being shared is
initialized. 1In block 322, the windqw_enumeration
procedure examines the host system to détermine if all
the windows on the host system have been enumerated.
In block 323 each window is examined if it belongs to a
shared application. Any window which belongs to the
shared application is added to a shared windows list
which is a list of all the shared windows belonging to
the shared tasks. '
If there are no more windows on the host system,

and hence the shared windows list is current and
updated, then in block 325, a communication packet
describing all the shared windows is created from the
shared windows list. The communication packet includes
the updated window size for each shared window. 1In
block 326, the communication packet is then transmitted
to the client system.

The holodeck application of the client system
receives the communication packet and an app/snap
routine which performs the resizing of the shared
rectangle of the client system is initiated in block
327 of Figure 5b. Further, a shared rectangle variable
is set to zero.



-12- list of windows in the systemthat belong to the shared tasks are

exam ned. The“ﬁﬁ?@ﬁpﬁus retrieved is utilized to update the siPCI/UPS/PT48S
renotely shared rectangle on the client system Hence, whenever a shared
application is resized, mnimzed, or when a pop-up appears on the host
system the renotely shared rectangle size on the client systemis updated
as well. In block 320 of Figure 5a, whenever a wi ndow change is detected on
t he host system the automatic resizing feature of the present invention is
initiated. In block 321, a w ndow enuner ati ed3procedure whi ch keeps track
of the nunmber of w ndows being shared is initialized. In block 322, the

wi ndow enuner ati on proceﬁut&oekaataeﬁhéfubﬂmmﬂlcatibﬁnpaekQEIEﬁﬁédﬁé&1: al

t he wi ndows on the V, r b 23

w ndow i s exam ned ﬂ%’% t%%e%g%gat‘gn?&%%ar q%'qug}‘ggﬁ’%‘ig% ‘52‘??9 ‘%\ i ch
bel ongs to the sharswsteppliiscexamined. addedlocks 3RAArardwiiows riewst whi ch
is alist of all t%@&@wsﬁaﬁéa%@ﬁw 1 Een@ﬁeeéhﬁéﬁqeé&xs@xarleﬁ there

are no nore w ndows ,on the, host ﬁgstenl and hence the shared w ndows |i st
is current and upddfi&diow hdFted HRohe W‘EBH‘BH@%‘E]F% pdhiEpew

descri bing all the r<mtedyWwshdoed rectamdtecdsl compubted stmrettorpadewallli st .
The comruni cation p ' s the updated wi ndow size for each shared
wi ndow. I n bl ock ngﬁé%ﬁehggﬁﬁgglcatlon packet is then transmtted to the
client system The hol ofmck appl additinnadf shared windowgsimheceives the

communi cati on packelon@iichi @At 28R/ SAAkt UHd BRaiihel e fPIdBAdiponashgi Ny of
t he shared
new remotely shared rectangle is computed, the new
remotely shared rectangle is examined in block 331 and
compared to the size of the old remotely shared

"rectangle. If the new remotely shared rectangle size
is the same as the old remotely shared rectangle size
then the current remotely shared rectangle on the
client system does not require any resizing. The state
then enters block 335 and the automatic resizing
feature of the present invention completes its phase.
Otherwise if the new remotely shared rectangle size is
not equal to the old remotely shared rectangle size,
then in block 336, the old remotely shared rectangle is
resized to match the size of the new remotely shared
rectangle and the automatic resizing of the present
invention completes its phase.

Figure 6 illustrates the automatic detection and
sharing of children of shared tasks feature of the
present invention. Some Windows® application may start
other applications. For example, the Program Manager®
is a Windows® application with a primary purpose of
starting other applications. A Windows® application
selecting a Windows® Help application is another
example of a Windows® application starting another
application.



rectangle of the client systemis initiated in block 327 of Figure 5b.

Furt her, awebs;ssss rectangle variable is set to zero. - IBcTrUSYSiob438k 328

t he conmuni cati on packet, created fromthe shared windows list, transmtted
by the host systemis exam ned. In blocks 329 and 330, a new renotely
shared rectangle is conputed for each shared window |listed in the

comuni cati on packet. The new renpotely shared rectangle is conputed to
enconpass al'l shared wi ndows. Once all additional shared windows in the
comuni cati on packet are exam ned and a g/ esponding new renotely shared
rectangle is conputed, the new renotely shared rectangle is examned in

bl ock 331 and corrpar@g t&ﬁ%&tﬁ]czﬁeﬂécﬁf&l%r%% Yo héﬁ?gdlf%gn;’fpegl e. If

the new renptely shareéed rec size 1S sane a
shared rectangl 8hare@ tamks tﬂ?étBHPr eftthemuesepts H&W@E"—%@%t%ﬂr@‘@ on t he

§I3|5ent ds%/f]t em ?eﬁé At edtelH IoF aﬂyt é@lﬁé&ﬁnTh%t%E&ba bj?eatéﬁ’ﬁféé b: Ofk
an e au eS|z at ur e presen vention conpl etes
its phase. O he@ﬁlé Jh%ﬁlr §F§£ %ﬂ%ua rect §|’?§P< 18 ze i s not equal
to the old rennint:yodthmded.nt@cthaghessls;estenherltlsnphtenk B8&dk tiiol d
renotel y shared;fe g & hhichSkEsdetd ¥ ‘Héfwt Qﬁsil zegof 1 he Qew renot ely

shared rectangl e an automati c resi zi ng esent | nvent I on

conpl etes its phéskhe FLP%ﬁﬁfé'- &ask| a§t$]a¥%%d't Wé‘%ttbﬁaflﬁw task histh and
sharing of chil gdgepepérediiney asathke EREIAIGE dhd Barent task is

marked as shared. Any applications running on the host

system which are marked as being shared are displayed (
on the client system in the manner afore-described in
the descriptions for Figures 4a and 4b. Thus, if a
Windows® application such as Word® is shared and Help
is selected from the shared Word® application on the
host system, the client user will be able to see Help
as well on its client system display screen.

Figure 6 illustrates how the application sharing
method of the presernt invention detects which new
tasks/applications running on the host system are
shared.

In block 340 of the general flow chart of Figure
6, sensor application 107 monitors Windows® system 105
to determine if there is any new task created. If
there is a new task created, then in block 341 sensor
application 107 examines the task to determine whether

_ the task is a child of any shared tasks. In block 342,
if the new task created is a child of a shared task
then that new task is added to the shared task list.
In block 343 the automatic detection and sharing of
children of shared'tasks feature completes its phase.

Back in block 341, if the new task is not a child
of any shared task, then in block 344, the new task is
examined to determine whether the new task has a parent
task. If the newly created task does not have any -



present invention. Some Wndows[err] application may start other

appl i cati ons. we@si3s53anpl e, the Program Manager[err] is a W ndoosfusysidr4ss
application with a primary purpose of starting other applications. A

W ndows[err] application selecting a Wndows[err] Help application is

anot her exanple of a Wndows[err] application starting another application.
-14- The autonmatic detection and sharing of children of shared tasks
feature of the present invention allows the detection of any application,
started by a shared Wndows[err] applicationjgEach time a new task is

I ntroduced into the host system its parent task which is the task which

started the newta | ' f t iS shared, .then_the
new task which is ?’éir gir“rs'egégjg‘ %g&:[ ﬁéé‘ ec%inl%gagpf{ghdeé%%é;telrﬂ togésiﬁﬁf‘glﬂﬂr?%d as
shared. Any appli cahiddseruphishprad tasksofeatyse coff Wi Presentar ked as

bei ng shared are dijsipbaye6n Ofonigletdd ek PUELEEM bFhdAB JERRARS
af ore-described in thﬁ %gsg&ipti ns B res 4a and .4b. Thpare?¥ a
on-s

f F
W ndows[err] appli E8F % o F&%%FF?gggsghbﬁéﬁ“ﬂﬁﬂ“¥bFBugg°§Elected
fromthe shared WBdper rIf aplpd ipextentn taskt H€ thrstnewist emeated thsknis user

Wil beable (o seeniiphPoasHE!dnaid kask LADL SO GDAloRugK S0RCEN:

Figure 6 illustrates how the ggp I cation_sharin g(esent
i nvention detects RRWEN fEerted kaskppsi agddednto ribmishared tarskhbistsystem

are shared. In bl ogkndfRigé, ttie QR Erohl BY6EKA 3410t 328 €56reSENELH
application 107 m%ggiseﬂggzg vtvﬁeert%]sks&tagﬂel 5is a child of a shared
task and hence added to the shared task list or is not
a child of a shared task and has no parent tasks. If
the task being examined is not a child of a shared task
and has no parent task then there are no newly created ’
tasks to be added to the shared task list.

In Figure 7, Host PC 14 displays a shared task
application 1 (app 1) and Help application 1 (Help 1)
which is started by application 1. Applications 2 and
3 (app 2 and 3) on host system 14 are applications
which are not shared. With the automatic detection of
sharing of children of shared tasks feature, a newly
created task started by a shared task, namely Help 1
created by application 1 is also displayed on the
remotely shared rectangle on the display screen of
client system 11. In addition, although a newly
created shared task overlaps non-shared task

. applications 2 and 3 on the host system 14, the
remotely shared rectangle only displays the shared task
application 1 and the newly created shared task Help 1.

Figure 8 illustrates the detection of covered
portions feature of the present invention. On host
system 14, a shared task application 1 (app 1) is
partially covered by a non-shared task application 3
(app 3). The lower right corner of application 1
covered by non-shared task application 3 may contain



to determine if there is any new task created. If there is a new task
created, twhens3ss3l ock 341 sensor application 107 exanm nespdimgsos@sss t O
determ ne whether the task is a child of any shared tasks. In block 342, if
the new task created is a child of a shared task then that new task is :
added to the shared task list. In block 343 the automatic detection and
sharing of children of shared tasks feature conpletes its phase. Back in
bl ock 341, if the newtask is not a child of any shared task, then in bl ock
344, the new task is exam ned to determng.whether the new task has a
parent task. If the neV\Ay creat ed task does not have any -15- parent

task then the a mat i n £ of _shared tasks
feature of the é?‘ggéntfrf e f"(c)’g1 c@%’r% g‘?Er'es e s aseu% St-ReCorsEs ?he par ent
task of the newhyeaseatt el scasleni andxdatacehder ltlmclcos’eﬁedlaredmewent t ask
of the newy Crg tggné@‘?ﬁg*ﬁf QQ kd of the shared task then the parent

ate lf

task and the ne y cre I's added to the shared task |ist.

O herwi se, the | oop TReRereridiemef raversd RortEions of anshrredvaskt he
task exam ned i geatehe |sE Qiheap‘rbaéﬁd inedntivh drawe addeanspatdre: shared

task |ist orlsntachll ar ag N a asks. If
t he task being B?g?ﬁ‘n%‘ﬁeﬁ °§egﬁf?‘gf%f%lﬁ§1§%§ ?’asghg ﬁﬁ?@%é no parent
task then theretask om mry: evssemdll bs kdisnlave sqaiéed . t oBetausdar ed t ask
list. I'n Figuregden Fﬂééclf’&} Jaél»e@ iQ' ¥ andpaiaied t&ﬁe%lﬁ&ﬁl:'ﬁ@éf%l (app 1)
and Help appllcatlon ch_is started }/1 REHCGIIOI’] )
Appl i cations 2 ghall able to read the data located ih this hatched
area. When application 1 or application 3 is moved, or ( _
application 1 is brought to the top of the display
screen of host system 14, the hatching on client system
11 is removed and the previously hatched data is
updated. _ .
Figure 9a is a general flow chart illustrating the
host side activity of the detection of covered portions

feature of the. present invention. In block 350, when

there is a change in the number or positions of windows
on the host system, detection of covered portion of
shared tasks feature of the present invention is
initiated. In block 351 a window enumeration procedure
is initialized which begins enumerating the windows on
a display device of the host system from the top of the
display device to the bottom of the display device. 1In
addition, information on each window, such as window
size and position, are collected. 1In block 352, if all
the windows have not been processed, then the new
window is added to a window list in block 354. 1In
block 355, the new window is examined if it belongs to
a shared task. If the new window does not belong to a
shared task, then in block 356, the new window is
marked in the window list as being unshared.

In block 357, the next window on the display is
retrieved and examined. Back in block 355, if the new



3 (app 2 and n_host system 14 are applications which are not shared.
Wth the autdﬁé?g%ﬂﬁgtection of sharing of children of sharedPCRURLS07488
feature, a newy created task started by a shared task, nanmely Help 1
created by application 1 is also displayed on the renotely shared rectangle
on the display screen of client system11l. In addition, although a newy
created shared task overlaps non-shared task applications 2 and 3 on the
host system 14, the renotely shared rectangle only displays the shared task
application 1 and the newy created shared t&%k Help 1. Figure 8

Il lustrates the detection of covered portions feature of the present
invent:Fn. n hoztw&mﬂb@nﬂééi e X1y e hasFaaaﬂltaﬁkJCKhéh.ﬁ@Pblbhkisss,
partially covere a_hQR- a ' L on .The_| qwer
right corner of ap e ?gﬂaiﬁéggg%géﬁﬁy&%oﬁgg%%§€ﬁ§ﬁgggﬂﬁpp FggtFB ﬁnnay
contain -16- dabdockn38ddi themexyy wiodspetein dere sthmidigpdayveigover ed
areas on a screen gR¢rgaiaqUursereldaa@®iehed BASRSIATEN & 9@Q§eﬂﬁeﬁ%iy
stale. The detection of,cgver d portions of a szﬂ$ﬁ;task feature of the
present invention PEWLR ?V%ﬁ?ﬁg?éﬁﬁnhEFeﬁeﬁﬁﬁ + tHEH I LPSK §68t afe area
of the shared taskconmahieatiay Jgaketl condaspiny g edmdoietdggsecsesbed

hat ched area is traps , 211 ent ek I i I . ead i he data
| ocated in this haﬂghgggggéa?g{x%§¥é%%& ngtégnéﬁﬁgﬂééﬂﬁg% %& %8% %y?éaﬁnved,
or application 1 iénpbdagkt3éb.the top of the display screen of host system

14, the hatching on cligRbus¥Sé®M1lustrates the client side activity of
the detection of covered portions feature of the
invention. Once the communication packet is
transmitted to and received by the client system, a
censor routine is initialized in block 362 and a shared’
region of the shared rectangle and an obscured region
of the shared rectangle is set to empty. "Regions" are
arbitrarily shaped areas. In block 363, the last
window in the communication packet, which is the bottom
most window on the host display, is examined. In block
365 the window is examined to see if it belongs to a
shared task. If the window does not belong to a shared
task then in block 376, the obscured region and the
window region are OR'd (added). Then in block 367, the
next highest window on the list of communication
packets is retrieved for examihation in block 364.

In block 365, if the window in the communication
packet examined belongs to a shared task then in block
370 the window region is added to the shared region.
Then in block 371, the window region is subtracted from
the obscured region. Finally in block 367, the next
highest window listed in the communication packet is
examined, and the above described process between
blocks 364 and 371 is repeated until there are no more
windows in the communication packet. In block 368,
after all windows in the packet have been examined, a



11 is renoved and the previously hatched data is updated. Figure 9a is a

general flowpgshass illustrating the host side activity of tpegriedeqss on of
covered portions feature of the present invention. In block 350, when there

is a change in the nunber or positions of windows on the host system
detection of covered portion of shared tasks feature of the present

i nvention is initiated. In block 351 a wi ndow enunerati on procedure is
initialized which begins enunerating the wi ndows on a di splay device of the
host systemfromthe top of the display dggice to the bottom of the display
device. In addition, information on each wi ndow, such as w ndow size and

position, are collected. In blo¢ i l;..the_ wind have not, been
processed, then tHESIBWETPATE W :ILé garg%ﬂét(fc{ ﬁaﬁkﬁg%év\éﬁ"gqvﬁf% tﬁ%ﬁfﬁdSSA I n
bl ock 355, the resgidmadwhi thexahseuxid fregiopel ofigent tn dkdvk 86% ask. | f
the new w ndow dggs dti%hé;el BBGite PntdidRQ 41aSkallb@Nby el Qdhsdp6, the new
w ndow i s marked inthe nﬁom&li§$ S beln%_umshared I n q4ock 357, the
next w ndow on twqﬁr’sepp\gyt g PRt? %'3%(?‘% 8t iARNEQ. SFeK |Ehe O9NSEK 355, | f
t he new -17- wegidavotho ehebéisplay devideabEdthaseliémesystdm.ock 359, the
window in the list is,;markedaa | r [ K 7, st he next
w ndow down on the d%slﬁf;g :159 ?%?‘?lé%%%%g?otﬁge%g’%tng |%ér;1).E aé'gclgﬁlﬁn%‘l ock 352,
if all the wi ndowwrsoaydlispdayprorcchiant display devige spmturecofnthiecat i on
ItoaCfﬁt Clont ait ni %%ééaaﬂfim%wtkbﬁt e aicat isysRefCks, Sore tdHapeh 359 is sent
© e ctien Sy:%;?Qcation, application 1 (app 1), shows the host
cursor in white. In client system 11, the very same (
shared application, application 1 (app 1). displayed
within shared rectangle 16 displays the host cursor in
black. Further, the client cursor in client:

application 4 (client app 4) displays the client cursor

L 4

in white. .

A client user may utilize its own white cursor
outside of shared rectangle 16 while the host user
manipulates its cursor as displayed in black on shared
rectangle 16 on the display screen of client system 11.
When the client cursor is moved into shared rectangle
16, the black host cursor and the white client cursor
merge and a white cursor is displayed. At that point,
both the host user and the client user share the
control of the cursor within shared rectangle 16.

Figure 11 is a general flow chart describing the
host cursor and client cursor displayed on client
display screen feature of the present invention. In
block 600, the sensor application of the host system -
monitors the cursor movements of the host system
Windows® application. In block 601, whenever the cursor
{mouse) moves, the sensor application sends the
movement information to the client system. In block
602, if the client's cursor is currently outside of the
shared fectangle window, then the holodeck application



I n block 361 (g#%gé% O9b illustrates the client side activity of th

det ecti on of portions feature of the invention. Once g%vswonss
conmruni cation packet is transmtted to and received by the client system a
censor routine is initialized in block 362 and a shared region of the
shared rectangl e and an obscured region of the shared rectangle is set to
enpty. "Regions" are arbitrarily shaped areas. In block 363, the |ast

wi ndow in the comruni cati on packet, which is the bottom nost w ndow on the
host display, is examned. In block 365 the-M-dow is examned to see if it
bel ongs to a shared task. If the w ndow does not belong to a shared task
then in bl ock 376, ofhﬁ:@hﬁmamdsyegémndmtém iag@OWEr €He ORoSf it

(added). Then in b9 Cknd Ui A8ELN NGRend NN L BEC Sl ooy

communi cation packéts 1% Terrieve exam n
365, if the wi ndovd¢vighe Shwsutheneiwhlbdekdiwoeramisned bel thgsdisplayshar ed

task then in bl ocks3/dert NF WHRARWi EREI HPstém 2ddR dl%t&ﬂ&u,s.gﬁlr%% rag on.

Then in block 371, the vm%ow regjon is subtracted fromthe obscured
region. Finally i CHTSRYS Fpm f"’ﬁ nekkeF; % FHRSPF sEeePiaYedhe
communi cati on packeithin mh&ﬁedaﬂdctémglaéa@me ties @i spRay pdeeiss dyet ween

conmuni cat | on packats SR BiebEh Ls P RRNE Y etGULRER ! (he Mo ke
have been exam ned¢client Smem"wbmbrm e@-ﬁ%ﬁ?—de QfCItbat shansd i rechangdte ng

the shared regi on ytdby RenRRssUi €8 K&SHDON colldenN whch! Pskedkally

white. In block 603, when the client system cursor
which is outside the shared rectangle window moves into'
the shared rectangle window, the host system remote
cursor within the shared rectangle window and the
client system cursor both on the display device of the
client system are merged to create a single cursor
displayed on the display screen of the client system.
This single cursor will be in the normal cursor color
of white,

Figure 12 illustrates the display driver rendering
of shared fonts feature of the present invention. In a
Windows® application environment, a user may choose
fonts according to a descriptive name, point size,
weight, etc. Windows® selects a font type which is the
closest match to the requested font type. A user of a
Windows® application may install any fonts they choose

. and hence different users may have different font

resources. @Given two different PC's, and hence
possibly two different selections of fonts, a client
system 11 may display text in different fonts than that
of a host system 14. In addition, a list of characters
on client system 11 may not match the list of
characters and corresponding font type in host system
14. In addition, if the host user moves the cursor on
host system 14, the cursor on client:-system 11 may not



- the graphic device interface is called by the censor routine of the

hol odeck §H8P9@§?§on to draw the censor region on the di spPEI/USESON4E8 of t he
client system Figure 10 illustrates the host cursor and client cursor

di spl ays on client display device feature of the present invention. On host
system 14, the shared application, application 1 (app 1), shows the host
cursor in white. In client system 11, the very sane shared application,
application 1 (app 1), displayed within shared rectangle 16 di splays the
host cursor in black. Further, the client2@ursor in client application 4
(client app 4) displays the client cursor in white. A client user may
utilize its ownapbpese torsorirowhe damef pshitish £e thR0Lrs6r WOE | Kodthe host

user nmani pul at eg,,j Cyf s . S Ln black on shared.rectangle 16 on
the display scr %X%E%f' i(#l et %z?yg%%eaggﬁﬁgﬁt (RS eﬁ?%?%%r e moved
into shared repgﬁﬂghhp1@#?%@ﬂg#§t$€@aﬁ§s§n@L#hﬁnwkﬂdgwsﬁéa@@ﬂueacﬁonnt cur sor
merge and a whi pRrEYevds diStHirSRhay 8d1edted Eintd ¥Rl QQOEHetﬁSnPost user

and the client user share th cogtrol of the cursar wi thin sharéed rectangle
16. Figure 11 i 5YBegEhRh s MhsCLREPEE JBRLSH ina dké FOBE resewrcand client
cursor displayefibe ahikmd dliskplaay feedenit ass Wre dfisplaypaesest. i nvention.

In bl ock 600, t : r Lcat] hQst system ponitors the cursor
novenments of t hgﬁh((%)g@éés) %ﬁa%%]%n%% [gr?l‘]t’f%np'pl%ﬁifa?lgggﬁ. 1?ﬁ8’6‘f'%"c+<°f601,
whenever the cursbrievedsixombess, syatemclddis mopbreasednas@nds t he
movenent i nf or netiRami rddAitlec@Dly 8¥StREN aidp1ahoaki682. ok feifig ! ient' s

cursor is currentl 0 i.de of ,the shared rectanqgle ndow, then the
hol odeck applicﬁY? ?FLEf;bypass1ng tﬁe graphic device ?gterface of {

client system 11. Client PC 11 is then able to display -
the font as selected on host system 14 withdut having
the selected font type in its font resource files on- °*
its disk. L
Figures 1l3a through 13d are general flow charts
illustrating the above described display driver
rendering of shared fonts feature of the invention.
Figures 13a and 13b illustrate the host system side
activities. In block 380, text drawing with a chosen
font is initiated on a shared application. In block
381, an internal table containing information all the
display driver capabilities is modified to indicate
that the display driver only has the required set of
minimum functions and does not have any optional
functions. 1In block 382, the sensor application of the
~ host system calls the display driver to produce the
local display. In block 383, if draw mode information
have not been cached, a communication packet containing
the draw mode information is created. In block 384,
this cor-unication packet containing the draw mode
informs ' .on is transmitted to the client system. 1In
block 3:5, if textXform information have not been
cached, then a communication packet containing the
textXform information is created. In block 388 the



of the client systemdraws an image of the host cursor in the shared

rect angl e on WM@PsE88838nt system di spl ay device. Thus there wi | [POTAIS95/07488
cursors on the display screen of the client system To distinguish the two
cursors fromeach other, the host cursor displayed within the shared
rectangl e on the display device of the client systemis in black and the
cursor of the client systemwhich is outside of the shared rectangl e w ndow
remains its nornmal color which is typically white. In block 603, when the
client systemcursor which is outside the shagnred rectangl e wi ndow noves
into the shared rectangle wi ndow, the host systemrenote cursor within the
shared rectangl e wiid@Wesedl bhfimhd G cH PaeRueUL S Obrlolll ld 1S dhgpl ay
device of the client systemare nerg J'to create a single cursor displayed
on the display scr&dtedf Fﬁﬁtﬁmrent system This single cursor will be in
the normal cursor col or mof bibtke3dfj gthie sbdecleds Ebat ebs téeardlirfed ) dii ver

renderi ng of shared fon s f re, th reggpt

W ndows[err] appli ¢4t fon egnggibg , a%&%er%ﬁg c%ﬁl(.‘)osef %(r)}fﬁ é’c’zf%cS‘P& ng to
a descriptive nanecljentt syskems mellghtb10@B<c34W nuév\slﬁ%rﬁqmsaeé@b$ed fisnt
type which is the ghgagat a”ﬁé&hférﬁz ttﬁfenr %%8%6&1&96&0& Yeket User of a

W ndows[ err] application may Instal fonts th g chogose and hence

di fferent users naf°ﬁ§9énaﬁ$fEP%NﬁeW(ﬁﬂ?tré§38FE%§1 %5 3nsh thfo S¥rFeBEent

PC s, and hence posiizkl gft vhe dfdriterianicreaktedt i ons vfodlorB4, ahel i ent system
11 may displ ay text A rent f st, m14. In
addition, a list of®° 5#5ga8?§r%“ |eﬁ%g%gl%yﬁ$ §£ E%JH{ lnﬁéi@ﬁt%ﬁ% | i st

of and current size of the font is transmltted to the

client system.

In block 343, each character in the string is
examined to see if they have been transmitted to the
client system before. Some fonts are created
incrementally as new characters are used by the
application. In such a case, just ‘these new characters
may be transferred to save time. In block 345, if all
the characters in the string being transmitted have
been transmitted before, then in block 346, a
communication packet for a text output operation is
formatted. In block 347, a communication packet
containing the text output information is transmitted
to the client system.

Back in block 345, if there is any character in
the string to be transmitted to the client system which
has not been transmitted to the client system before
then in block 350, a blank font glyph communication
packet is initialized. 1In block 351, for each
character that has not been transmitted to the client
system before, that character's rasterglyph information
is added to the font glyph communication packet in a
meta font format of the present invention. In block
352, for each character that has not been transmitted
to the client system, the character‘'s glyph bits are



characters and corresponding font type in host system14. In addition, if

t he host u¥95@8¥Es the cursor on host system 14, the curs®CTmSs¢74gst
system 11 may not -20- appear to be in the sane position as the cursor
of host system 14 due to differing font types. Normally, the graphic device
i nterface and the Wndows[err] application retrieves either the sel ected
font type or the font type that is the closest match fromits font resource
file onits disk and feeds it to its display driver. In order to solve this
problem the font information retrieved fppm host system 14 is conpressed
and transmtted directly to the display driver of client system 11

bypassi ng the grapfiica deviocentnténd RS colinGRlcaY S8 Baketl i §at PC 11 is
then able to di aﬂa é@s foBt?\s sel ected on hgst system 1fvy|t out havi ng
the sel ected fort~9 Pn Pt ¢ CORMHREEILHPR iRackAtsids thghres 13a

t hrough 13d are tgemamdictedono ctises tel iddtusysatinng t he above descri bed

di splay driver renderlggyg r f eat f l.nvention. Figures
13a and 13b iIIu.stratﬂel _eghégg gs&q%tfegé %If&e%lgghg'\ailftﬁééﬁ THHock 380, text
drawi ng with a didaatrrrsang; she rlientesysten shde cof dphe ipowciess. | n bl ock

381, an internalirvdivedceat 8hai disp IO EaveeNréhdet ity HSRIHRY sﬁrak&ﬁf
capabilities is #ﬁﬁ# fied to in Hg?te that the display driver on g as the
required set of SmfRPFURE PHINS RYSFSBE ABYSRERRR anytthploskak0Punct i ons.
In bl ock 382, theseldentappie daslimiecki appdibations isdauiveal khet he di spl ay

driver to prOduQﬁmhﬁﬁication packet containing the draw mode
information and stores the draw mode information in its (
cache. 1In block 401, the client side holodeck )
application receives a communication packet containing
the textXform inforﬁationgand stores the textXform
information in its cache. 1In block 402, the client

*

side holodeck application receives the communication
packet containing font information and.thé_current size
of the font of the text being transmitted from.the host
system. The client side holodeck application then
allocates a memory block to store the font and glyphs
information transmitted from the host system. In block
403, a copy of the font information from the
communication packet is then stored to the memory space
allocated in the client system by the holodeck
application.

In block 404, the glyphs pointer for the font
information is adjusted to point at the new client
memory location where the font information is stored.
In addition, in block 405 glyphs offset, device name
offset, face name offset are adjusted for meta font
translation to the new client memory location where the
font information is stored. Further, any undocumented
font information are adjusted in block 406.

In block 410 of Figure 13d, the communication
packet containing font glyph information transmitted



| ocal display. In block 383, if draw node information have not been cached,
a comruni cat i WO 9538538t containing the draw node informati on | PCTUSes/exdss | n
bl ock 384, this conmunication packet containing the draw node information
is transmtted to the client system In block 3, if textXforminformation
have not been cached, then a communication packet containing the textXform
information is created. In block 388 the -21- text Xform comruni cati on
packet is transmitted to the client system In block 340, the sel ected font
is examined if it is a newfont, not in the-fgnt cache of the host and
client systens. In block 341, if the font selected is indeed a new font

then a comuni cati g pagket hSQE'téSHHéﬂg ltsh?eggwgégn&{ HO AR and the

current size of the font Is created. he conmruni catlon packet

cont ai ni ng the f onEOPALERERPR L he &Jflteé’m SYpSeMer Fhdkask 4ld .t £afismi tt ed
to the client systeachl ehhrackes4h tﬂﬁCh:o&hﬁﬁaﬁaeiom pddxetst kthag i s

examned to see if ave been trans to the cli st before.
Sonme fonts are creggh ngeﬁe ar%?{fq' &%r %étﬁisﬁ €t he
application. In Su@ﬂ-l&n&aSESt?ml§ Q%@fnémecﬁan'acx@fmomeandansf erred
to save tinme. In b'o%§e§§5foi:fmé’éd f!d?ﬁ: ‘%E%éi&éién'é!ré %Q%ts&bag bejng

transmtted have been transmtted before, then in

communi cati on packéfidF-GF-°§ iR plesk M'oﬁg‘ﬁanBﬁa?Ee’f i I?&-ﬁflpbdblr—ﬁ BF8ck
347, a conmmuni cati edpadkeéhto the client system's copy of the font

information and the glyph bits position is adjusted for
translation. The process from block 410 to block 412
is repeated until all characters in the communication
packet are processed.

In block 421, a call to the display driver to
reproduce the text displayed on the host machine on the
client machine is constructed. The text to be
displayed on the client machine is constructed from the
stored Draw mode, TextXform, Font information and text-
output information contained in the corresponding
communication packets as transmitted by the host
system.

In block 422, if the text background rectangle
needs to be filled, and in block 423, if the client
system display driver is able to f£ill the text
background rectangle and draw the text at the same
time, then in block 424 the display driver is called to

. render the text and to fili the text background
rectangle into a bit map.

Otherwise in block 425 the display driver is
called to render only the filled rectangle into a bit
map. In block 426 the display driver is called to
render only the text into the same bit map. In block
427, the bounding rectangle measurements are computed
for this text output operation. In block 428, Windows®
graphical device interface of the client system is



containing the text output information is transmtted to the client system
Back in bIVWeRS/ZASES if there is any character in the stri ngP@RU$9S/07488
transmtted to the client systemwhich has not been transmtted to the
client systembefore then in block 350, a blank font glyph comunication
packet is initialized. In block 351, for each character that has not been
transmtted to the client system before, that character's rastergl yph
information is added to the font glyph communi cati on packet in a nmeta font
format of the present invention. In bloclkg52, for each character that has
not been transmitted to the client system the character's glyph bits are

-22- copied int font, h L G Ll t he
font glyph com‘r‘gﬁ%gg‘?i% %3%%21 tlﬁgntgﬁ%éh }tgéan,srﬁjt_ e h?ortéﬁ%% énfﬁsg/st em
Fi gures 13c andtBgdbik dapfer &her AdspPiay davias.usThet grgrkrkeak| i ent system

fside 0]1: the pro?eeﬁcém&emwthaﬁ_ dfaspé'amabedrai\sgiggeaﬂwfeﬁ?;@f th_edshared |
onts feature o e.present inventiop, ln bl.oc the_client side

hol odeck appl i ci?%‘dﬂlﬁéccquyeézhfhgléﬁnﬁ%’n?t&%télgﬁliﬁé’cwg‘%cgo ?%W%i t he draw
node i nformat i oheshdtsanEmstelde byt e nigost isyskemation in its cache. In
bl ock 401, the cli enﬁi@he% 'iqq.%QIErQEQE!&aéér%}:a{le@ib\(reaﬁgg‘tfext cation

packet contai ni ng‘ the Text Xtorm,information and stores t orm
i nformation i n FP8 ¥esHelchimng,wiphows oraphic display; dBtasfacR ck

~application recgedgdré ef adigpiresaht oinpastidn .c oMewtibengriveats i nf or mati on
and the currentsabég%t both a required set of functionality as well as
a set of optional functionality. The type and the {
number of optional functions a display driver supports
varies from display driver to display driver. Device
drivers support optional functions to speed up drawing
operations. Whenever a display driver does not support
an optional function, Windows® Graphical Device
-Interface is able to simulate the optional function
which the display driver does not support using the
display driver's required functions.

Enabliﬁg a text drawing operation with a display
driver may lead to discrepant text if the display
driver of the client system and the display driver of
the host system differ in the type of optional
funétionality they respectively support. For example,
given a host display driver which is able to support a
bold text functionality, if the client display driver
is not able to support the bold text functionality,
then the text which is displayed on the client system
display screen will not be bold and thus be discrepant
from the text of the host system and its image.

In the general flow chart of Figure 14, in block
500, a Windows® application is initiated on the host
system and the Windows® Graphical Device Interface
examines the host system display driver capabilities
and stores appropriate information in an ipternal



of the font O(‘@L‘%ﬁ %’gxt being transmtted fromthe host system The client
si de hol odeck P¥tion then all ocates a menory block to st d&CEYSAH0748M¢
and glyphs information transmtted fromthe host system In block 403, a
copy of the font information fromthe comuni cation packet is then stored
to the nmenory space allocated in the client system by the hol odeck
application. In block 404, the glyphs pointer for the font information is
adjusted to point at the new client nenory |ocation where the font
information is stored. In addition, in bl ock2405 gl yphs of fset, device nane
of fset, face nane offset are adjusted for nmeta font translation to the new
client menory | ocatiaimiewhelr bbheck di0l, nbhenmat iserion sthee dehstFwnishem, any
undocunented font i tign | Lps Rl oclg 40 f
dUAER! 8N AL F, A eid calliBhOCtnd %nrﬁ]&:l Appaldifo

Figure 13d, the communi_cati on pa taining fon ] et
transnitted - ZSIeﬁﬁéﬁVﬁﬁeth%s%n%%@kaémtﬁg’lﬁeé%ﬁiv%F%}e% H& el dndirate
application of the ttlateRhesyster@idpldy @hivétloniprhancahe hdrdahr sk t he
conmruni cat i on packet, _the.,character, s rasterglyph information is added to
the client systen &fCSW“bFe?hgu%‘?ﬁ%w P’nﬁa 0 °a?ﬁr@?“oqxir‘°§ets for meta font
transl ati on are adjfusicgdonahiviesti din kdogkobR241¥hen e Windoms®:r' s gl yph
pi ts are copied | Ngchigahbhnhe SUgedlcd HARYORL & Noli0raiibgf Ml ! On and

the glyph bits position 1s adjusted for translation. process from bl ock

410 to block 412 i SPeEpEapRoremtiring ontignadt d+sPlay S vegmfurrEaensn

Windows® Graphic Device Interface examines the internal

table which contains the display driver capabilities.

In block 503, the internal table indicates that the
host display driver does not have the required optional
functions. The Windows® GDI (Graphical Device ‘

Interface) concludes that the host display driver is
not able to perform the operation. In block 504, the
Windows® GDI then produces the text drawing information
to perform the prompted text drawing operation
utilizing the specific minimum set of functionalities
required which are stored in the intermal table and
passes that information to the host display driver.
For example, to print bold text on a device without
bold capabilities, GDI can call the driver to print
normal text twice. The font information is then
transmitted to the client system. In block 505, when
the host user has finished sharing applications, the
sensor application sets the Windows® application's
internal table back to their original state allowing
the host system to make full use of the display driver
capabilities including all optional functionalities.

Figure 15 is a general flow chart illustrating the
dragging the mouse remotely feature of the present
invention. In a "traditional" remote control
method, the client screen contains nothing except for
the host display image, and there is only one



packet are processed. In block 421, a call to the display driver to
reproduce WR@SBHH di spl ayed on the host machine on the cl PEHDSs®Wa488ne i s
constructed. The text to be displayed on the client machine is constructed
fromthe stored Draw node, TextXform Font information and text output

I nformati on contained in the correspondi ng communi cati on packets as
transmtted by the host system In block 422, if the text background
rectangl e needs to be filled, and in block 423, if the client system
display driver is able to fill the text 4@&kground rectangle and draw the
text at the same tine, then in block 424 the display driver is called to

render the textmaifefOufddst tidGok®XiviBRCKY ErE G 1% kA888eh Nt O @ bit map.
QO herwise in blgﬁk 4%5 the dis Ia% drlveﬁ |€ called . tqQ render only the
filled rectangl eFht °5Ftﬁtsﬁﬂﬂ}? RPHPRCR Yoa-HAeHtsandyadt iHeMse s cal | ed
to render only abticoeston nthe tdldentnmscheéen ndixredtlybliteckhd2Host he boundi ng
rectangl e nmeasupenpihs £ §; uted for this text output operation. In

bl ock 428, W ndows[err] graphl cal qevice interface of the client systemis
-24- called to bitbl IRt de"ERERANTIF I dEEMBYe t FRAtRQY Mebhedsraddtmeusst map to

the display devagtioddeinrirhishalrederyeseandledmate! beiest! mschitfe di spl ay
Cranani tted by ¢FE FEetmued th tBa B5a iAo, B0vangERe St 1oy
di agram f or by the client user outside of the shared rectangle are
not recognized by the host machine. A client user may
initiate a mouse action, such as clicking down the !
mouse while the cursor is within the shared rectangle
to begin selecting menu. Subsequently, the client user
may move the mouse outside of the client rectangle
while continually dragging the mouse (i.e. moving the
‘mouse while clicking down the mouse). ‘Then no mouse
actions are transmitted to the host machine and the
shared rectangle will appear as if the menu selection
operation is in a suspended state.

What is more desirable is to have certain client
mouse actions transmitted to the host machine even if
the client mouse has moved outside of the shared
rectanglé; For example given the above described -
scenario, the client user may click on the menu and
drag down the menu. After the client mouse is moved
outside of the shared rectangle while the client mouse

- is dragging/clicked down, the client user clicks off
the mouse, discontinues dragging and moves the mouse to
an unshared application window. In this scenario,
instead of having a shared window menu in an open
suspended state waitihg for a possible selection, it is
more desirable for the clicking off of the client mouse
“outside of the shared rectangle to be transmitted to
the host machine. The tragsmitted clicking off of the



t he restrlctl%g\g} ws graphic display interface feature of the present

I nventi on. vers support both a required set of f uncthiCd 034885
wel |. as a set of optional functionality. The type and the nunber of
optional functions a display driver supports varies fromdisplay driver to
di splay driver. Device drivers support optional functions to speed up
drawi ng operations. Wienever a display driver does not support an optional
function, Wndows[err] Gaphical Device Interface is able to sinulate the
optional function which the display driver d&és not support using the

di splay driver's required functions. Enabling a text drawi ng operation with
a display driver nmajlieasdmbusei b rdpanperéotrmed ohethk dpisty sgsicemr saEht he
client systemand thg.d I r t t f | type
of optional functi o a |{tﬁ8tﬂ¥n‘g Aéas/eyeaﬂeecdt)|tuve|f3‘ﬁ gﬁ% %I?gfé{@égtak%F E!l["lggs
host display driver whi @hej seaﬁ%lt@%}ﬁ’&éﬁt anbsmms%xlts f%iensut@néesty, if

the client displayttlel d@aghSndiOthelMcuseO retppely f&fcxd Gt @%e present
functionality, then_the_text V%ﬁ%é%f's dIS Ia ed on %_cllent sgsten1

di spl ay screen wi | FOYSREAER LR QI5§§R 15FL%% ¢ Y PPRES ext of the
host system and it scitiegs. catside cgﬁerténearshared/ nhatangife.Fl gure 14, in-block
500, a Wndows[err] appgggﬁtt dlﬂﬂ %EﬁdeﬁsE 15 Y2 andet he

W ndows[ err] G aphi cal vice nter ace exam nes ost systen1d|splay
driver capab|I|t|e§h§nﬁr§§6¢EleﬁﬁﬂquQraFHePn%BrFﬁﬁ|Qi%QQ$ BERUERt BPVIES

-25- table. In bl ogltsde ¥hethad difsfedoetBanglE] HSRIBL system still
receives all the client mouse actions. When a client
user performs a mouse action for the shared
application, the actual performance of the mouse action
is not initiated on the client system, rather the mouse
actions of the client is first initiated on the host
application where the actual Windows® application is
running.

When a menu is visible, the menu reacts to a click
anywhere on the display screen, a click on the menu
selects an operation and a click elsewhere dismisses
the menu without selecting an operation. If the client
user clicks the mouse outside of the client window, the
holodeck application of the client system transmits an
event to the host system sensor application to dismiss
the menu and re-transmits the click to the appropriate
client window in the client system. Thus, whenever the
client user clicks on a host application menu and then
clicks on a local window i.e. an unshared window, the
host application menu will disappear and a local window
will become active. _

In blocks 700 and 701, as soon as the client user
performs a mouse action for the shared application that
is running on the host system, the host system receives
the corresponding mouse action in the shared Windows®
application and the Windows® application may "capture"



decides to share an application, the sensor application retrieves the
internal t XMWY patches it to indicate that the host di mwTAs9SIHIaEEr ONlY
has the m nimum set of required functionality and no optional
functionalities. In block 502, when a Wndows[err] application attenpts to-
performa text drawi ng operation requiring optional display driver
functions, Wndows[err] G aphic Device Interface exam nes the internal
tabl e which contains the display driver capabilities. In block 503, the
internal table indicates that the host digglay driver does not have the
requi red optional functions The VWndoms[err] GDl (G aphical Device

I nterface) concldsd ,Etgg di sl ! e t rform
the operation. In %%%% §E VVndga%Ferrih%&%vééh;¥%oro 5@§9F§ t ext
drawi ng i nfor natq%ﬁhﬁocﬁé?‘f*‘ér?ﬁﬁw FoRdeel 8%+ drawi ng operation

utilizing the specifimm blockunodettinf Hostcevensl is i Seamioms wed which are

stored in the i A ablLe S$ES that infor t he host

di splay driver. % Qg'%%grgrpfk?k t oqba%lq:n?n BEPd*t AP r% de&%glﬁFFhB%' bol d
capabilities, GHIf Gbﬁ event { tranamirsed: bypthethost mistiesxtot thee. The font
information is uiaantrggwwféﬂém;@% E‘Eléaée:é‘sﬁérﬁénthle B Bk CJé f when

t he host user has finished, sharjn E}lcatlon e sensor |cat|on
sets the W ndowSP¥FF] 1§p5ﬂ%%§‘?47n In Rlerkal 0% abife aaemyt éntﬁ er ori gi nal
state allow ng tsharkdsapsyisdamidm mhapi:ui:édusalaf thee adt$BhaYagei ver

low chart 111 uSFAaPRsEed S 3% el HELE OOt an Bhia, b blef, avera pe
present |nvent|éﬁtually P?Fﬁ?rmﬁwﬁhQ:téﬁkIOfrrﬂkﬂasmagnthelmaauhodrhiéma
client screen cqmhgknssnefins e backOoto! fife MRAloddickP LAY 1k ARYELn aNd there
I's only one of the client system by the sensor application of the

host system via the conferencing communication system

of the respective systems. At the same time, the

sensor application of the client system re-transmits

the click to the appropriate client window of an

unshared application of the client system. 1In biock

706, if the host mouse is captured then the client

system captures the client mouse.

In block 707, if the client mouse is being dragged
outside the client shared window then either an
autoscroll or an autogrow is performed.

In the "task based application sharing"” remote
control environment of the present invention, the
client shared rectangle may be smaller than the host
rectangle. The client user may control which part of
the shared area is visible within the smaller client
rectangle by "panning®” or "scroliing“ while the client
mouse is captured. If the client moﬁse is moved
outside the client rectangle, the client rectangle will
automatically pan, or scroll in that direction.

~ If a client rectahgle is panned/scrolled from the
edge of the client rectangle towards the edge of the
host rectangle, the client rectangle automatically



-26- nouse/cursor to work with on the client screen. Therefore a sinple
approach of tW2A¥M¥%ing all nouse actions on the client screBRTUSIHTEI8) o
the host machine is used. In a "rectangle" renote control method, all nouse
actions in the shared rectangle on the client machine are transmtted to

t he host machine. Any nouse actions by the client user outside of the
shared rectangl e are not recognized by the host machine. A client user nmay
initiate a nouse action, such as clicking down the nouse while the cursor
is within the shared rectangle to begin sel- %4 ng nenu. Subsequently, the
client user may nove the nouse outside of the client rectangle while

continual |y draggi gowdeinmiiee Girect i fGdies fmiéséd%’@ be €héClhdlg down
t he nouse). Then no m)usei actions are tr smtted to the,host pachi ne and

the shared rect angt & W19 18ppEERcEs VReR Y UEEToHSoFRFLFIRM 9% in a
suspended state. Wating am;haredswiaﬁb\e, | tthe Gc]fmﬁ ueerawmltlberﬁbmwbe

actions transmtteg.d Q:ﬂé“?u gE exa%ﬁk 'éhet '?z% gggove %%sc m)ved

out si de of the shared rectang gl ven
scenario, the clief® rcjﬂﬁﬂltclshféke’ﬁn %esm@naﬁ@eaasgoaomm he rrenu
After the client raddetion madoas@aﬂpméatt\msdwmarg@:tagrngéet&ﬂgie t he

client nouse is drac |n/cI|ck ent user,clicks off the
mouse, di scontinues® d’q’?gwéﬁg gﬁee@mﬁ% taorgrﬁlﬁﬁgﬁ’ia?’éc?‘ JPIat i on

wi ndow. In this soﬁlaﬁ ishariedswéndowf hEwrther siencthei olibentrameusen ian open
no longer captured, the remotely shared rectangle on

[7.]

the client system is restored to its usual size.

Figures 16 through 19 are general flow charts
‘illustrating the transmission of mouse and keyboard
movement information between a client system and a host ’
system during a task based application sharing process
of the present invention.

When a client user performs a mouse or keyboard
movement in the client remotely shared rectangle, the
mouse and keyboard movements are actually performed on
the shared windows on the host system. Traditional
remote control applications allow the client user to
use the mouse and keyboard to control the entire host
system.

The task based application sharing method of the
present invention restricts the control allowed to a
client to only the windows of the applications that the

. host user has chosen to share.

The host systems sensor application transmits
information regarding currently shared input windows to
the client systems' holodeck application. The client
holodeck application in turn filters mouse and keyboard
events received by the client user making inputs to the
remotely shared client rectangle. All mouse movements
are transmitted to the host system. Mouse actions
("clicking"*) in the remotely shared rectangle on the



suspended state waiting for a possible selection, it is nore desirable for
the clickMWQPS@$350f the client nouse outside of the shar e®@CTASIMIYBE t 0 be
transmtted to the host machine. The transmitted clicking off of the

-27- client nouse is then perforned on the host system such that the nenu’
opened up in the shared rectangle closes. The general flow chart in Figure
15 illustrates the draggi ng the nouse renotely feature of the present

i nvention including transm ssion of client nouse actions outside of the
shared rectangle. Wth the draggi ng the-ppuse renotely feature of the.
present invention, even if the client nouse noves outside of the shared

rectangle, the &Q%htS%?EQQinSEMAn rxﬁﬁﬁis%ﬁ%ea' khhPéq Gi&Nlay@use actions.
When a . client user ﬁyf action for the shared ,appli,cation, the

actual per f or ndFG&RS tFﬁQ HBUEQF SOSYEERot i niYPURS P PFe 1B Rent
system rat her ddmetelyssharéd onsctangllec oal thetclserit reptstem whithd on .t he

host appl i cat| g RLSoLhEaah 2! oslIIReLeLs] (@RBbLAA | iuizaLYDR) 1O VYen

a nenu is visible menu reacts to.a i'spla
screen, a clickaxgn noke tREREMEEERE 1Eo éﬁh%b@ﬁ&t Fﬁﬁ ehd Anatesd §h§ewher e

di sm sses the r@end ggge&msei@:ﬁmg;w coRenBl usér tHat ke Errefkoliser
clicks the nouse outside of th ndo t he hol od ck application of
the client systERYS gﬁﬂgeanq%ﬁ \gt ﬁgsﬁ%‘th@{/sﬁ r application
to di sm ss the cidrntanderebyr afmmnmiesmmpile, csoukding tdeoemmpr opr| ate client
W ndow in the cli eml(e%%tagﬁ" mg@éﬁene@%v%%ahgﬁitted to the host
system if the current input window on the host system {
is shared. All mouse and keyboard events which are
performed on an unshared application are rejected by
the client holodeck application and are not transmitted °
to the host system. Once the host system receives
mouse and keyboard movement information from the client
system, the host system simpiy inserts the mouse and
‘keyboard events into the host system event queue as if
the host user had caused the events locally.
Figure 16 is a general flow chart illustrating the
transmission of keyboard events from the client syst. .
to the host system. Client keyboard actions are stored
in the client system task queue in step 800. 1In step
801, if the keystroke should be handled by 202
directly, then in step 802, the client keyboard actions
are performed locally on the client system. Otherwise,
~ in step 803, the client keyboard action should be sent
‘to the host, and if the host system is accepting
keyboard inputs then the keyboard inputs are
transmitted to the host system along with a variable,
CapsLock, which indicates whether the keyboard of the
client has CapsLock enabled. :
If the host system is not accepting keyboard
inputs, then in step 804, if a keystroke is a release
of a non-shift key then the client system sounds an



client user clicks on a host application nmenu and then clicks on a | ocal

wi ndow i.e. aWO3¥3¥A%ed wi ndow, the host application nenu w | PCEUSISHT4SE
and a | ocal window will beconme active. In blocks 700 and 701, as soon as
the client user perfornms a nouse action for the shared application that is
runni ng on the host system the host systemreceives the correspondi ng
nouse action in the shared Wndows[err] application and the Wndows[err]
application nay "capture" -28- or release the nouse. If so, the event is
transmtted to the client systemin block 7621-1n bl ock 703, the host event
Is examned to determne if the host nouse is captured. In block 704, if

the event transm t eedobypt8. hol By 806! Oth8ekéls @ kety Tratising t Reg0MFE |
rel ease event then hecii|ent nouse .1 S releasgg}PEr %EblOCk 705, 1f a mehu in

the shared applicatPBnCrieREFNFER 1tnERCEHYES orie Aot SYRERPeted back
to the host system and tliethesCapsisickmodcthal ¥ieet fleyodrd difsersf

rel easi ng the nenu i 'qggg | r @nsgLt b I

appl i cation of thefg‘leﬁ?ésy .é#%géoghgﬂéehggF'app |3éepgﬁggf9g§%£%%s?
system vi a the confBifhciown cotile dgstoRYsyemcaneie hrforespaservingyst ens.

At the same tinme, the RepsSEOFoldPRIHE Bub8Bglént@ £dd eNtsni¥et gpLre-transmts
Eﬂe click to the.approp%Latg ggiapt mﬁndom/?fﬁgn %Qigﬂée apglgcatlon of
e client system In bfd€R¥G0E 3% & 768t hoP¥e dﬂﬁ@? J2tiBg the
client system capt traashhesidn efi monseepositbbne kExthw thef hbbe syseah t®use
i's being dragged the client system. In step 810, host mouse actions are
stored in the host system queue. In step 811, if the
current mouse position does equal the previous mouse
release position, then in step 812, previous mouse
release position stored in memory is cleared.

In step 813, the information on the mouse position
is transmitted from the host system to the client
system. In step 814, the client system draws a cursor
on the window of the holodeck application 202. 1In step
815, if the mouse position is in an ignored list then
the mouse position is removed form the ignored lists in
step 816. Finally in step 817, the client cursor on
the client display is moved to the mouse position
performed by the host user.

Figure 18 is a general flow chart illustrating the
transmission of mouse capture between a host system and
a client system. In step 821, if the host pops up a

. menu of the shared application, then in step 822, a
variable, SetCapture, indicating a mouse "capture®
event (i.e. grabbing the mouse), is transmitted to the
client system. In step 823, if the client mouse is
currently not captured and the menu in a shared
application displayed on the host system is captured,
then in step 824, the client mouse is captured.

In step 825, if the host exits a menu of the
shared application, then a variable, ReleaseCapture



outside the client shared w ndow then either an autoscroll or an autogrow

i s perfornwa.oskssas he "task based application sharing” renopeTUSIS S

envi ronnment of the present invention, the client shared rectangl e may be
smal l er than the host rectangle. The client user may control which part of
the shared area is visible within the smaller client rectangle by "panning"
or "scrolling" while the client nouse is captured. If the client nouse is.
noved outside the client rectangle, the client rectangle will autonatically
pan, or scroll in that direction. If a clignt rectangle is panned/scrolled
fromthe edge of the client rectangle towards the edge of the host

t le, th | L t | _ ' - X [ t hat
i rect Pon' t ovar GESERRCHiT S ol tegRbEly el 4 aanedi®iRa PorcRR, | on
user is resizi ngldentosysten. sy step Rdbw, if the |dldentumensei is be able to
see the visual fgedRae ty(téﬁ’étdﬂﬁ hQ%Ensiﬁée&iézﬁf‘%ds% 5@ the g&éé&”t system

for such an operation, difion r lication draws a
rectangl e that movesFagBRethd ’rﬁ)l?séeﬂ'l?f”?gv@i eél?az‘lp'ﬁd-]&rusérﬁ‘ﬁﬁpﬁgtlé? a
shared w ndow. Ehrbhbﬁﬁ.ssﬂmrbﬂ huslel eventdufeom 2 rMlilentgeyscant toes, t he
renotel y shared S o sual
size. Figures 18 ?ﬁ @89#}&&9 are geh’eraf} %‘ &'@hé Satéste"'l tngfﬂ]LTﬁ?#
transmi ssi on of byotbe ahumM©y§ﬁ§¥@Mnﬁhénéﬁ%e$¢ﬁ$¥ﬂﬁﬂm<3nIBeSﬂeEn3%lcl|ent

system and a hogte syatRouse!rddtdon Hask Ressd BRI dowdNe¥BAL] Nghdl Ocess of
t he present I nventi on.
in step 832 the client mouse is captured. In step 833,
if the mouse action is a button up event, then in step '_
834, the client mouse is released.

In step 835, if the client mouse action is a

button event over a shared area, then the mouse event
is transmitted to the host system. The mouse event is
then stored in the ignored list in the client system.
In step 836, if the host system is currently performing
operations on applications, then the transmitted client
mouse event is added ﬁo the buffer in step 837 and the
mouse event is queued in the buffer.

In step 840, if the client mouse being transmitted
is not buffered, then in steps 840 and 841, if the
mouse event is a button event and is over a shared
area, the mouse event is buffered. 1In step 842, if
mouse event transmitted by the client system is a
button up event, then the mouse event is buffered in
the host system until a button ﬁp event is performed.
In step 843, if the mouse event is a double click, then
the mouse event is buffered until a mouse down event is
performed. In step 844, if the host user has a mouse
button swapped, then the buttons of the mouse are
swapped. In step 845, the mouse events are then stored
in the host system queue. In step 846, if the host
mouse driver is relative, the relative movement of the



When a client user perfornms a nouse or keyboard novenent in the client
rempt el y sha™®@9¥¥&#5angl e, the nmouse and keyboard novenents aPEI/HSISHZSBY
performed on the shared wi ndows on the host system Traditional renote
control applications allow the client user to use the nouse and keyboard to
control the entire host system The task based application sharing nethod
of the present invention restricts the control allowed to a client to only
the wi ndows of the applications that the host user has chosen to share. The
host systens sensor application transmts i-8Bermation regarding currently
shared i nput windows to the client systens' hol odeck application. The

client hol odeck appidtcaicuge BRiter nididdtirmifiedsananth& eydaardlAuent $s
received by the clj maki ng inputs to the renotely shared client

égﬂ user
rectangle. All nod¥e T6V&TERrs are transnitted to the host system Mouse
actions ("clicking") inin lstepeBbOel £ shanmber actingl Eopnatiwetton 4®0- client

system on an unobsgugd i§hﬁﬁ?ge§é<§aaxﬁi qd fa%ﬁk&-tﬁg é?eﬁ@%.shiﬁ;f%%ﬁm
Mouse acti ons |narerrqtelys ar e rectangeont_ C |e‘nt system r¢h are
performed on a obdderednassar( §hLRmnsgPessagropdigating thatnem uped to
the host system I&an@adst Bemplétad S HraMshigBagstd heneldytentisReukhat an

erroneous | Ut g, TRl Z° Skl BIL GUALS Maues G0l e g uoer b
host systemif theredwasenposhpidnwi thnyionsthp 854 Shetmehease
positions to be performed is completed. 1In step 853,
if the current mouse position is not at the release
position, then the host mouse positions is transmitted
to the client system.

In step 860, if a mouse button down event is
buffered and the current mouse event is down, and in
step 861, if the client event is also a double click,
then in step 862, the event is changed to a double
click mouse event. In step 863, the mouse down event

is cleared form the buffer and in step 864, mouse
events are queued in the buffer. In step 866, if a
mouse up event is buffered and the current mouse event
is up, then in step 867, mouse up event is cleared form
the buffer. 1In step 865, the mouse event is performed.
wWhat has been described is a method and apparatus
for a remote controi of a host system by a client
system through a task based application sharing method
. for sharing of one or more application chosen and made
visible within a c¢lient chosen rectangle. Unlike the
traditional remote control method and the "define a
rectangle"” method, the task based application sharing
remote control method of the present invention allows
for both the host as well as the client user to share
control of the host system and allows sharing of
control of one or more applications which the host user
has chosen to share. Features of the task based



is shared. Al nouse and keyboard events which are perforned on an
unshared WO9B¥BSon are rejected by the client hol odeck aPEFU82H07488 and

. are not transmitted to the host system Once the host system receives nouse
- and keyboard novenent information fromthe client system the host system-
simply inserts the nouse and keyboard events into the host system event
queue as if the host user had caused the events locally. Figure 16 is a
general flow chart illustrating the transm ssion of keyboard events from
the client syst. to the host system C i-34~ keyboard actions are stored in
the client systemtask queue in step 800. In step 801, if the keystroke

shoul d be handl ggy ..J‘?.‘(cg@forg'élﬁciﬁh& mEEBBd'é‘E St ﬁi@%enﬁ:hfn(?éﬁ@{ﬁn keyboard
actions are perfgined Iq%£ g client system, gﬂ in step 803,
the client keybdatdstkat %%&&3& fRe satonar %5?‘?&?9’“%?% FEMRERI ot
systemis accepthaged eyihmdowl feature, t fetotdtri K ddreatdonnpit chfidren '
transmtted to e S whi ch

i ndi cat es mhethé? ?ﬂga% 3%%%§QE§%E?% é?%?%aﬁggqﬁggs E %ﬁa led. If the
host system is fovereddp innp-shayedr windews sfeatye. | h°§t=e9ummr and a

keystroke is a Eﬂéﬁéec@fs&c rai%ﬁ;agf 6nk@1(1érh§'a1t§ﬁa9| gediceysdamapunds an
-31- error beep., In step 806 t

okgs transr tte the client
systemis recei $539%ng h@%&?ﬂ‘s§y§9@§¥ ¥ ??et”tffpsf af P%Wes client
keyboard differ §eature; handaesiteriktingt Windews® Risplayvh®riiver i nserts a.

shift down in the, bosl SYglfpPueue before inserting
Certain exemplary embodlments have been descrlbed {

in detail and shown in the accompanying drawings, it is -
to be understood that such embodiments are merely
illustrative of and not restrictive on the broad '
invention, and that this invention not be limited to

the specific arrangements and constructions shown and
described, since various other modifications may occur

to those ordinarily skilled in the art.



t he keystroke and subsequently add a shift up. Figure 17 is a general flow
chart illustr XA e transm ssion of nouse positions from t RETAESIS0MEEt em
to the client system In step 810, host nouse actions are stored in the

host system queue. In step 811, if the current nouse position does equal

t he previous nouse rel ease position, then in step 812, -previ ous-nouse

rel ease position stored in nenory is cleared. In step 813, the. tion
on the nouse position is transmtted fromthe host syﬁﬂl ‘mg“ H |Hﬂt
system |In step 814, the client system draws3a-cursor ! oy t he

hol odeck application 202. In step 815, if the nouse position is in an
ignored list then the nouse position is reygpyeggformthe ignored lists in
step 816. Finally in step 817, the client cursor on the client display is
noved to the nouse position perfornmed by the host user. Figure 18 is a
general flow chart whakudésrelaimed hes:transm ssi on of nouse capture between a
host systemand a client system In step 821, if the host pops up a nenu of

th h d | i catyi on, at ' j : . . .
e shared applicagion, At feppbd 5¥‘¥éd5§%’c?gggé%gg%éFléggl S¥e8ing in

i ndi cating a nouse “capture™ event (1.e. | e nouse), IS
transnitted to theadcPreRPig\us¥minteriags epgireoamene &aidhmesbade is

currently not capt ¢epgrasing chdreytepsnog:shared application di spl ayed on
t he host systemis captured, then in step 824, the client nouse is

captured. In step 825, isal%egir@)séppﬁéif%%igngegg 98 gﬂ]ag_,eglarsquappl i cation,

then a variable, Releaseée )
selection performed by a host user using a host system;

sharing control of said applications running on
said host system, said sharing performed by said host
user and a client user using a client system, without
interfering with operations performed on unshared
applications on said host system by said host user; and

displaying a shared rectangle on a display device
of said client system within which shared applications
are displayed and operated on by said client user.

2. The method of claim.l, further comprising the
steps of:

processing a graphic user interface application by
a CPU in said host system; and

processing a graphic user interface by a CPU in said
" client system.

3. The method of claim 1 further comprising the steps
of:

creating a communication packet containing drawing
information needed for a display driver to perform



i ndicating a nouse release event is transmtted to the client system In
step 826, WOIMS3XT|ient nouse is currently captured, then RCRAUSKHO#EE nouse.
is released. Figure 19 is a general flow chart illustrating the .
transm ssion of nouse events froma client systemto a host system In stép
830, a nouse action is perforned by the client user on the client system
In step 831, if the nouse action is a nouse button down event, then in step
832 the client nouse is captured. In step 833, if the nobuse action is a
button up event, then in step 834, the cldieent nouse is released. In step
835, if the client nouse action is a button event over a shared area, then
the nmouse eventgigyidN PFombedat By tdGhpHi cSuskeMnddeedmuise event is then

stored in the ignored list In the client system _In step 836, if the host
systemis curr ARBILGAACH FPnGRLP ARG FYSTEMi aPPfi cati ons, then the

transmtted client nmouse event is added to the buffer in step 837 and the
nouse event is queuetkransntilteingf f8id dommirdpa®4on packée fromergaidouse bei ng

transmtted is ta% teénego_ Lheg éﬂea{t:%gs%éﬂ.and 841, if the nouse event

is a button even I'S over a Share , the nouse event is buffered.

In step 842, if nouse event transmitted by the clien{_systemis a button up
event, then the moustisRAGENGsapdvPLIcRES nMege REsEaLYs WES | a button.

up event is perp&fftithed BnSkaRASKHSst i Sydtem oRUsaidvEidplsy aldddd ofcli ck,

t hen the nouse eve t]ys gygfgégg until a nouse down event is perfornmed. In
step 844, if t e oSt 18T ‘mouse button swapped, then the buttons of
t he nouse are swapped. In step 845, the nouse events are then stored int

host system queue. In step 846, if the host nouse driver is relative, the

rel ati ve novenent of the ' -

4. The method of claim 1 further comprising the step
of displaying operations on said shared applications. .

5. The method of claim 1 further compriSing the step
of resizing said shared rectangle on said display
device of said client system to match changes in size
of shared épplication windows.

6. The method of claim 1 further'comprising the step
of detecting children of shared tasks.

' 7.  The method of claim 1 further comprising the step
" of detecting said shared application windows covered by
an unshared application window.

8. The method of claim 1 further comprising the step
of displaying a host cursor and a client cursor on said
display device of said client system.



-33- host nouse driver is determ ned and the acceleration is set to zero.
In step 850, WP 95338%se action for a button .up event is buffePSA/USAUOTIES o
nouse up event is perforned, then in step 851 a nouse nessage indicating
that an up event is conpleted is transmtted to the system queue. In step
852, if the current nouse position is at the release position, then in step
854, the rel ease positions to be perforned is conpleted. In step 853, if
the current nouse position is not at the rel ease position, then the host
nouse positions is transmtted to the client3dystem |In step 860, if a
nouse button down event is buffered and the current nouse event is down,
and in step 861, if the client event is also a double click, then in step
862, the event is changed to a double click nouse event. In step 863, the

nouse down event ig cle et ARdl e nts
are queued in the gﬂffe?ﬁgﬁ?\é%@p%éigﬁ& 5% mus%%?%&éﬁ%épgngﬁgf %?g and
the current nouse efiehestriciing Kdspilays@epves rengardadupfefents fox| ear ed

formthe buffer. |Restedrffing Pearopmea eﬂeé&id%né&répﬁ?gdic%%nﬁas been
described is a nethod and apparatus for a renote control of a host system

by a client systemthrough a task based application sharing nethod for
sharing of one or nore application chosen and nade visible within a client
chosen rectangle. Unlike the traditional renote control nethod and the
"define a rectangl 0. nethedrethnd fsklpinel Hppthemidonprdsangnghe step

of restricting capabilities of a display driver of said
host system.

1l1. The method of claim 1 further comprising the step
of scrolling and resizing said shared rectangle.

12. The method of claim 1 further comprising the step
of transmitting keyboard movements performed on said
shared applications from said client system to said
host system.

13. The method of claim 1 further comprising the step
of transmitting mouse movements performed on said

. shared applications from said client system to said
host system.

14. The method of claim 3 wherein said step of
transmitting further comprises the steps of:

constructing a graphic user interface call to
perform said drawings on said client system; and



renote control nethod of the present invention allows for both the host as
wel | as t OGSBSBY user to share control of the host syst ePEHEIPSHT48S
sharing of control of one or nore applications which the host user has
chosen to share. Features of the task based -34- application sharing

met hod of the prese ' ' ' strated.include the automatic resizing
of renotely shared mnﬁmmnﬂmﬁmgutomﬂtlc detection of children of .
shared tasks featurey deteactimonsof«shared area covered by non-shared ‘
wi ndows feature, host cursor and client -Gg8rsor display on client display
device feature, dragging the nouse renotely feature, shared fonts feature,
and restricting W noomgl1ehiihgDsapd aqupd icetle 1ifhgel 88Csh fdldiAyirdgdf tai n
exenpl ary enbodi ments. have been descri bhed j.n Qet ail and_sho In the
acconpanyi ng drdf§aid slient g¥sHEy cdse Fﬁé?gsﬂﬁﬁﬁﬁiﬂﬁgg#ﬁ%nts are
merely illustrasad@® difsplag deiveestrictive on the broad invention, and that
this invention not be limted to the specific arrangenents and
constructions shown and descri bed, since various other nodifications may

occur to those ordinarily skilled in the art. -35- CLAILMS What is
| ai Is: 1. A h fr rol i I on, sharing .in
claimed Is: 15. n’Fﬁe ?t(ljet%od ggoct:]e.afn? fourt%%g' Ich%tpal*:gsir?g atﬂe gst:leps

of:

interfacing a graphic user interface application
with a graphical device interface on said host system; (

retrieving drawing information used by a display
driver to perform drawings prompted by said graphic .
user interface application on said host system; and

drawing drawings prpmpted by said graphic user
interface application on a said display device of said
host system.

16. The method of claim 5 further comprising the steps
of:

tracking said windows belonging to a shared task
on said host system, said tracking performed by a
window enumeration procedure;

determining if each new window from said new
windows belongs to said shared task on said host
system;

adding said each new window to a shared windows
list; | |



a graphic user_interface environnent, said nethod conprising of :
sel ecting apb‘f(??:"gr"?:’éns to be shared, said selection perfor rreaﬁ‘gl?/us}%ﬁg@f

user using a host system sharing control of said applications running on
sai'd host system—said sharing-perfornmed by said host user and a client
user using a clien ﬁtem wi thout interfering with operations perforned

S /
on -unshared appli c%'m ﬂ, ulﬂmm,ﬂﬂst system by said host user; and
di spl ayi ng a shared% ! di spl ay device of said client system

wi t hin which shared applicafﬁons are displ ay8d and operated on by said
client user. 2. The met hod of claim1, further conprising the steps of:
processi ng a graphi c usefeaitihgr & acemmppl datdiono paokes CThsting ssaid leech
system and processing. apypi hd L REBwhY18s CRihd i 2e bent
system 3. The Egﬁﬁgﬂggg%cﬁgi%?%§$%rt er ébanFsinE t he steps of:

creating a comunisgdd @AChaBREtWERRIYI ni ng drawi ng i nf or mati on needed for a
di splay driver to perform -36- drawi ngs pronpted by a graphic user
interface application Giiaskdthofy Sabd er6mmand catdpanpatkety fsind said
comuni cati on packet from said hosit . syst t | d client system

di spl ayi ng a dupl itefte SEGE g? Y rléa\%n{gng s%girnforrred on said host system

on said display device of said client system )
computing a new shared rectangle size that

encompass an old shared rectangle size and said new

windows; and

resizing said old shared rectangle if said new
shared rectangle size is not equal to said old
rectangle size.

17. The method of claim 6 further comprising the steps
of:

determining if a new application on said host
system is a child of a shared application;

adding said new application to a shared task list
if said new application is a child of a shared

application;

determining if said new application has a parent
- application, if said new application is not a child of
a shared application, said parent application is an
application which started said new application;

determining if said parent application is a child
of a shared application;



4. The nethod of claim1 further conprising the step of displaying
oper ati onvo#s/3&8Id shared applications. 5. The net hod ofraaesosn4ss urt her

conpri si ng ttg_ziggngi_ngL;Lng_said shared rectangl e on said display
device of sa systen1to mat ch changes in size of shared application

Wi ndows. 6. |n11 further conprising the step of
detecting chil mwm sks 7. The nmethod of claim 1 further
conpri si ng the et esct i*ng sai d shared application wi ndows covered by
an unshared application w ndow. 8. Thegpet hod of claim 1 further
conprising the step of displaying a host cursor and a client cursor on said
di spl ay device of s S§§£ T, aiml

- further conprisin P Qi? s??%ctln %§t18P v rlver ren erl%g of

fonts for text M Sﬁéﬂfw &P%cétéﬁﬁréﬁ %p&‘)‘?’r%tqfoﬁs shagedThe
met hod of clajragbﬂﬂdatheﬁ can@rising the step of restricting capabilities
of a display driver of said host system 11. The nmethod of claim 11 further

conprising the step of f n qgg g angle. 12.

The net hod of cl ai mo%tig%tlﬁg?bcgrrprl s‘# gﬂfehg tégig €|J?érg(ri?e:gnsit |ng keyboar d
novement s perf cansthtoappiidatienr ed appllcatlons fron1sa|d client systemto
said host system 13. The nethod of claim1 further conprising the step of

transmtting nouse novenents performed on said shared applications from
said client systemto said :

18. The method of claim 7 further comprising the steps
of: ' {

enumerating windows on a display screen of said
host system from top of said display screen to bottom -
of said display screen and detecting windows on said
display screen; '

adding said windows to a window list;

determining if each said windows is a shared
application, said shared application is an application
being shared by said host system'and said client
system; ' '

marking a.new window added to said window list as
a shared application if said new window is a shared
application;

marking said new window added to said window list
as an unshared application if said new window is not a
shared application;

creating a communication packet containing said
window list;

transmitting said communication packet to said
client system;



host system 14. The nethod of claim 3 wherein said step of transmtting
further conprWO&83%5% steps of: constructing a graphic user | RCEUSIH488a] |
to performsaid drawings on said client system and -38- displaying said
duplicate i mage of said drawings on said client system said displaying
performed by said display driver. 15. The nethod of claim5 further

conprising the stepsm ' a graphic user interface application
with a graphical dev *u",m'uem&mwﬂﬂsal d host system retrieving draw ng
i nfformati on used by a“diSpl'ay "riSvet to perf4i-m dr awi ngs pronpted by said
graphic user interface application on said host system and draw ng

drawi ngs pronpted by sajécdivvily Gaide ot daerord HAdke! F@BmOSa 8d SHbst

di spl ay device of said host system 16. The nmethod of claim5 further
conprising the stePEY™ tracking said windows bel onging to a shared task
on said host system said tracking perforned by a wi ndow enunerati on
procedure; determ ni ng détesttingnevndowdoin fsaid state pasketndsasdbel ongs to

sai d shared task 0fs5akhdiPHerFbohel iRl 1Y SaishteagitBawW W ndow to a

shared wi ndows |ist;

determining if a new window in said communication
packet is a shared application;

expanding said shared rectangle to encompass said
window;

shading said new window visible in said shared
rectangle if said new window is not a shared .
application;

hatching an area on said window which is a shared
application if said window is covered by a shaded
window, wherein said shaded window is an application
which is not shared; and

drawing a hatched region on said display device of
said client system.

18. The method of claim 8 further comprising the steps
of:

detecting a mouse movement by a host cursor on
said host system;

transmitting information on said mouse movement
from said host system to said client system;

receiving said information on said mouse movement

from said host system;



creating a communi cation packet |isting said each new wi ndow in said shared
wi ndows | iWO9385385he size of said each new w ndow, transm PCIASISHA#sS
comuni cati on packet from said host systemto said client system conputing

a new shared recg_aﬂgl_e_si_ze,_t—ha%—eﬁeorrpass an old shared rectangle size and
said new wi ndows; and. resi zi nﬁ said old shared rectangle if said new shared

rectangle size is “Em;“m ‘Iit old rectangle size. 17. The nethod of .
claim6 further ““n s of: determning if a new application
on said host systenfls a'chi" dof a sharggp-application; adding said new

application to a shared task list if said neM/appllcatlon Is achild of a

shared application; geig{g Q*Pgnhbesafds£HEW€¥§%1dﬁ?sq?n afdparent

application, if said_new ap cation, s hot ared
appl i cati on, saFHaﬁﬁ‘f‘e‘FﬁC'%?ﬁﬁLecaf-l B8R sChienip Aivicem yaingi W%t arted said

new appl i cati oninfietmdtdot g ishidamduparmmtentgayy;i aaldi on is a child of a
shared application; -40- addi ng said parent application to said shared

task list if said papenh; APRPHOAR birfof Tbd hatla 130AECE S0A " Catl On:
with a client cursor on said client system if said
client cursor is inside of said shared rectangle.

20. The method of claim 19 wherein said step of (
merging further comprises the step of repositioning
said client cursor to equal position of 'said host
cursor on said shared rectangle of said client system.

21. The method of claim 9 further comprising the steps
of:

drawing a string on a shared application running
on said host system; '

selecting a font type for said string;

modifying an internal table containing
capabilities of said host system_display driver to
indicate that said host system display driver only has
- a set of required minimum functions and does not have -
any optional functions;

producing a display of said string on said display
device of said host system;

sending a communication packet containing
information on said drawing of said string from said
host system to said client system; '



determining if said parent application has a parent application. 18. The
met hod of cl VAPY¥3B3/ t her conprising the steps of: enunerati NBCTUSASHAMSS0N a
di spl ay screen of said host systemfromtop of said display screen to
bottom of said dispTﬁy“screen~aﬁd—de{ecting wi ndows on sai d display screen;

addi ng sai d wi ndows |st; determning if each said windows is a
shared application, B Qw p? cation is an application being shared
by said host system ysten1 mar ki ng a new wi ndow added to

said window | ist as a shared appllcatlon i £43ai d new wi ndow i s a shared
application; marking said new wi ndow added to said w ndow list as an

unshared application ife2ai¢iRgVsadddVMmunhiBatisnShacest aRRld eAt saRg

creating a connunhfatlon acket‘ﬁontalnlng said window |ist; transmtting
sai d comuni cat i of9F&cR¥FTED client system _41- receiving said
comuni cati on packet from said host system detecting windows in said data
packet, said detectingreprbducing isaishistringent sgid eldsplelye deviicegoff a

new wi ndow in sai ¢,GaMEyALGAt LA HAGKShel 8 81 SPRES HARRY @ALe8R1y and
thus bypassing GDI font limitations on said client
system.

22. The method of claim 10 further comprising the
steps of:

modifying an internal table containing v
capabilities of a host display driver to indicate that
said host system display driver only has a set of
required minimum functions and does not have any
optional functions, said modifying occurring when said
host system is sharing an application with said client
system;

examining said intermnal table, and using said set
of required minimum functions to perform drawing
operations in said shared application; and

modifying said internal table into said internal
table's original state, said origihal state allowing
.for said host system to make full use of host display
driver capabilities.

23. The method of claim 11 further comprising the
steps of:

performing a mouse action on a shared application
window;



expandi ng sai d shared rectangle to enconpass sai d wi ndow, shadi ng said new
wi ndow vi ¥V@PE3SSI sai d shared rectangle if said new wi ndoVPGRUSISMN7488 shar ed

application; hatching an-area—ef—sai d wi ndow which is a shared application
if said window is cover edmﬂ“ Sﬂized wi ndow, wherein said shaded wi ndow i s

an application whi mm“l“u and drawi ng a hatched region on said
di spl ay device of m 19. The nmethod of claim8 further

conprising the stefs &f: detectlng a nouse novenent by a host cursor on
said host system transmtting infornmatigem on said nouse novenent from said
host systemto said client system receiving said information on said nouse

moverrent from sai d Bastup¥s) HNcursor]?sadls abhiih b aptRIBaOky S8k oS!

cursor on said Sd rect angl e of, sald client systen1u3|ng sal

i nformation onS WiDAQWH nerging sai d host cursor on said
client systen1mnth a client cursor on said client systemif said client
cursor is inside ofssabﬂlSmQRHHSEddtahgred Péctanfie,ndffhedidf catedrn 19

wherein said sLedcAlsBiHL 'WE o1l Shat0PELAABAILS ¥ SRIAT T ERAST L1 ONl 0

-said client cursor al position o cursor oR said shared
rectangl e of sgygtgm,éﬁ@igvggbﬁhared application window is not fully

scrolled in that direction;

resizing sald shared rectangle, when said cursor
reaches edge of said shared rectangle and said shared ‘
rectangle is fully scrolled in that direction; and

restoring size of said shared rectangle when said
cursor is no longer captured. .

24. The method of claim 12 further comprising the
‘steps of:

performing keyboard movements on sald client
system,

transmitting communication packets containing said
keyboard movements to said host system, if said
keyboard movements are'performed on a shared
application; and

performing said keyboard movements on said shared
application on said host system.

25. The method of claim 13 further comprising the
steps of:

performing mouse movements on said client system;



21. The nethod of claim9 further conprising the steps of: drawing a string
on a shared AYPPYBEIS on running on said host system sel ecti nBCHUFSHT48Eype
for said string; nodifying an internal table containing capabilities of

sai d host system display driver to-indicate that said host system display

driver only has a s | ni mum functions and does not have any
opti onal functi ons,mlnﬂmmlﬂﬂa:@l ay of said string on said display
devi ce of said host system i a comruni cati on packet containing

i nformati on on said drawi ng of said string-ffem sai d host systemto said
client system -43- receiving said communi cati.on packet sent by said

host system and repr odiz@inzéisail g Stommghidatiaind pdckptaycoevaireimf seadiad

client systemusing a displa river_dj b d | font
linitations on sair‘g"ﬁel g\??’eg\ggggn'foﬁ.é%%es(e\bgne%})%ggc%&‘g?a‘%{%a%#]glrotg%er
conpri sing the stepstem, Aiddsaydrmgouse inquementst abecpevkommed mp said

capabilities of a &jiaﬁah_%a?i&ﬂ?raﬂd) i ndi cate that said host system

di splay driver only has a Set of required mnimum functions and does not

have any optional functions, said npdifying occurring_when, sai.d host system

i s sharing an appli cat iRﬁ?f\ﬁrN’rngaFﬂlgI‘P‘éﬁeg movements ‘on said shared
application on said host system.

-

26. An apparatus for remote control application
sharing in a graphic user interface environment, said
apparatus comprising:

means for selecting applications to be shared,
said selection performed by a host user using a host

system;

means for sharing control of said applications
running on said host system, said_sharing performed by
said host user and a client user using a client system,
without interfering with operations performed on
unshared applications on said host system by said host

user; and

means for displaying a shared rectangle on a
display device of said client system within which
. shared applications are displayed and operated on by
said client user.

27. The apparatus of claim 26, further comprising:

means for processing a graphic user interface
application by a CPU in said host system; and



system examning said internal table, and using said set of required

m ni mum f uWQI588%St 0 perform drawi ng operations in said shBCBUSMIU8SCat i on;
and nodifying said internal table into said internal table's original
state, said original state allowing for said host systemto nake full use -
of host display driver capabilities. 23. The nethod of claim 11l further

~conprising the st ‘f 1mﬂm|m“‘g a nouse action on a shared application.
Wi ndow, -44- gm ‘m said cursor captured by said shared

appl i cation wi ndow, *scroltli ig df Said shayeed rectangle, if said cursor

reaches edge of said shared rectangle of said client system and said

shared appl i catme&lgw f&p\wo%éag&naualgrﬁsﬁl@ Iu%dzf EnEE? agLrection; resizing
sai d shared rectang ?%ﬁ when sai d_cursor reaches e sai d shared

rectangl e and s QP B BafEVelR 5% I%}%ﬁPFoFgéﬁan t hat direction;
and restoring size of said shared rectangl e when said cursor is no Ionger
captured. 24. The nethod of claim 12 further conprising the steps of:
perform ng keyboard novenents on said client system transmtting

communi cation pagket$ng UPRAINS 821 d14BY YA b PR RBISr10i5¢) d host
system if said

means for creating a communication packet
containing drawing information needed for a display
driver to perform drawings prompted by a graphic user
interface épplication on said host system; ‘

means for tranSmitting said chmunication packet
from said host system to said client system; and .

means for displaying a dﬁpliCate”image of said
drawings performed on said host system on said display
device of said client system.

29. The apparatus of claim 26 further comprising means
for displaying operations on said shared applications.

30. The apparatus of claim 26 further comprising means
for resizing said shared rectangle on said display

. device of said client system to match changes in size
of shared application windows. |

31. The apparatus of claim 26 further comprising means
for detecting children of shared tasks.



keyboar d aneaﬁg e perfornmed on a shared application; and rformn
sai d keyboard %éﬁ@%ts on said shared application on said ho§§396§?@H?925.
The met hod of cl aimri3-further conprising the steps of: perform ng nouse

novenents on said |.ent system -45- transm tting comuni cation packets
containing said gj H,I M’rumm" a sensor application of said host
system if said e L performed on said shared application

S
and perforning said mousé nbvehertts on said shared application on said host
system 26. An apparatus for renote control-4dpplication sharing in a
graphic user interface environnent, said apparatus conprising: neans for

sel ecting applicatidns The ppairated, of a¢la el 26 thuthper éanpets iy andaest
user using a host fs'@flectBagssled A AprAILhelofl vilidfRRVGAY ons
runni ng on said host system Said sharing pérfarned by sal ost user and a
client user using® @1 swehayecAPPlddHAR WHEEPMeri ng with operations
performed on unshared applications on said host system by said host user;
and nmeans for displaying a shared rectangle on a display device of said
client systemw thin which shared applications are displayed and operated
on by said client 35°°" ‘The apparatus of claim 26 further comprising means
for displaying a host cursor and a client cursor on

said display device of said client system.

34. The apparatus of claim 26 further comprising means
for restricting display driver rendering of fonts for .
text drawing performed on said shared applications.

35. The apparatus of claim 26 further comprising means
for restricting capabilities of a display driver of
said host system.

36. The apparatus of claim 26 further comprising means
for scrolling and resizing said shared rectangle.

"37. The apparatus of claim 26 further comprising means
for transmitting keyboard movements performed on said
shared applications from said client system to said
host system.

38. The apparatus of claim 26 further comprising means
for transmitting mouse movements performed on said



27. The apparatus of claim 26, further conprising: neans for processing a
graphi c usWP9/3388% f ace application by a CPU in said host sHET/EHIS/N488
-46- neans for processing a graphic user interface application by a CPU in

said client system 28 The apparatus of claim26 further conprising: neans

- for creating a communi cati on packet containing drawi ng information needed
for a display dJmmu"'II“mumnEraw ngs pronpted by a graphic user :
i nterface appli t system neans for transmtting said

communi cati on pac et” from sai d host systeg+to said client system and neans
for displaying a duplicate image of said draw ngs performed on said host
system on sai d JH-HlPupeeyLaeidds Sﬁ‘d?n Glai@nkl suRt S8Ystieh tH&ad@paratus of
claim 26 further conprising means for displaying operations on said shared
appl i cati ons. HPstTRYsEBPar at us of claim 26 further conprising neans for
resizing said shared rectangle on said display device of said client system
to match changes in size of shared application wi ndows. 31. The apparat us

of claim26 further conprising means for detecting children of shared

t asks. -47- 3. TR %Pﬁi:&&ué &f awz%wﬁafétﬁrs&mrmaﬂmo@ans for
detecting said sharedq a g gatlon wi ndows covered
transmitt rther comprises: . :

means for constructing a graphic' user interface
call to perform said drawings on said client system;
and ' (

means for displaying said duplicate image of said
drawings on said client system, said displaying .
performed by said display driver. '

40. The apparatus of claim 30 further comprising:

means for interfacing a graphic user interface
application with a graphical device interface on said
host system;

means for retrieving drawing information used by a
display driver to perform drawings prompted by said
graphic user interface application on said host system;
and

means for drawing drawings prompted by said
graphlc user interface application on a sa:.d display
device of said host system.

41. The apparatus of claim 30 further comprising:



by an unshared application wi ndow. 33. The apparatus of claim26 further
conpri si ng neWAISBYBS di spl ayi ng a host cursor and a client cuPSHUSSHO748H d
di spl ay device of said client system 34. The apparatus of claim 26 further
conpri si ng neans f—or rest ritﬁﬂwﬂi—&pl ay driver rendering of fonts for text

dr awi ng perforrred I I cations. 35. The apparatus of claim
26 further conpri s ﬂj ﬂil uﬁ ricting capabilities of a display
driver of said host apparatus of claim 26 further

conpri sing means for scr ol l'ing and resi zi ng4sai d shared rectangle. 37. The
apparatus of claim 26 further conprising neans for transmtting keyboard

novenent s per f or med Onnfé%hfl $oar Egaéﬁﬂhé Cﬁld)@ﬁnfing‘ Eél@n&iﬂ@"ﬁo gstemto
said host system e aggar atu cl aim 26 tg q(nprl si ng neans
for transmitting 4159@ ARsS %’Z‘Ffib?%&Y&ﬁe@al gaicd. typekidighy ed
applications frommsafibrmedeby aysimiow emmedatdsh pystedares9. The apparat us
of claim28 wherein said neans for transmtting further conprises: neans

for constructing a gra 'as,susesgoga eh %ﬁagcq'é e ghpﬁé‘f:%{?ﬁ&bdfz‘yn?‘@ igs on

said client system and means [aying sal te mag’@ Ssai d
drawi ngs on sai d @gvemindpyschelangsy ‘%ﬂ §&|1§yﬁhgrﬁ€r¥%$1ﬁét¥l Hrishihgssi spl ay
driver. 40. The appMeat:us of claim30 further conprising:

means for adding said each new window to a shared
windows list;

means for creating a communication packet listing
said each new window in said shared windows list and
the size of said each new window;

means for transmitting said communication packet
from said host system to said client system;

means for computing a new shared rectangle size
that encompass an o0ld shared rectangle size and said
new windows; and

means for resizing said old shared rectangle if
said new shared rectangle size is not equal to said old
rectangle size.

*42. The apparatus of claim 31 further comprising:

means for determining if a new application on said
host system is a ¢hild of a shared application;

means for adding said new application to a shared
task list if said new application is a child of a
shared application;



means for interfacing a graphic user interface application with a graphical
devi ce i nt@PHISEIDN said host systenm neans for retrievi nPGHESHSASS

i nformati on used by a display driver to performdraw ngs pronpted by said
graphi c user interface application on said host system and nmeans for

drawi ng draw ngs pronpted by said graphic user interface application on a

sai d di splay dev“ﬂ"mfml m ystem 41. The apparatus of claim 30 .
further conprisi ﬂ " mmsfor tracki ng said wi ndows belonging to a
shared task on sai'd Rost s¥stsem* sai d t+s0eki ng perforned by a w ndow

enuner ati on procedure; neans for determning if each new wi ndow from said

new wi ndows bel ongspéghsaish Hareefihdsl PP sdid dwsbppYsbafionBas for

addi ng said each new wi ndqQw to.a shaﬁed W ndows | H_st . pmeans for creating a
comuni cati on PaRERNY iaﬁlﬁ}&%é?ﬁ' eath® BEvh FERHRRELPR $HAUWd A ndows
list and the scrtldfofal dhareld applidathion, nedds phoentrapshiddditg sai d
communi cati on packet i S ) | | ‘ tem means for
conmputing a nevgvgs araeé}glﬁie@&%éiﬁgl te}ﬂg%%egﬁé{%%géﬁpg?g’ %ﬁgio%%g%f%}’ed '
rectangl e size and sai d new wi ndows;  and, neans_for -resizing said old shared
rectangle i f said reeR%HUY determABirg s1fsaid parepguaprriication ol d

is a child of a shared application;

means for adding said parent application to said
shared task list if said parent application is a child
of a shared application; and '

means for determining if said parent application .
has a parent application.

43. The apparatus of claim 32 further -comprising:

means for enumerating windows on a display screen
of said host system ffom top of said display screen to
bottom of said display screen and detecting windows on
said display screen; '

means for adding said windows to a wind_ow list;

means for determining if each said windows is a
shared application, said shared application is an
application being shared by said host system and said
client system;

means for marking a new window added to said
window list as a shared application if said new window
is a shared application;



rectangl e size. 42. The apparatus of claim31 further conprising: neans
for determ niWQ9¥ISS¥ new application on said host systemis aPEHPPHNFB8,
shared application; means for adding said new application to a shared task
list if said new applicationis a-chil-d of a shared application; means
for determning if said new application has a parent application, if said

new application is n I‘L“muﬁmhar ed application, said parent
application is an apﬂ“‘mm tarted said new application; nmeans for
determining if said parehat appli Gati'on is asthild of a shared application;
means for adding said parent application to said shared task list if said

Sa[ent_appliplgtiondis ﬂ‘le%{?iisl éoffm@sg)&iﬁy, %ﬁi@pabwﬁih?aw addk dT’&.Qﬁt_ %Ji%g "
etermining if said parent application. S _a _parent application. : e
appar atus of cl aj 88w, Pﬁ‘érgid?fbr‘}nﬁ}ﬁ&e%négﬁ lf’%?"%’hﬁﬁ?ﬁ%é‘e\‘fﬁ ndows on
a display screen efindlawdibostt sy theameld appllapabiosai d di splay screen to
bottom of said display screen and detecting wi ndows on said display screen;

means for adding sald yead@Weot dofed¥iHiPW lcohnuniBato0A Padlaher i Ning i f
each said windows is a _shared appljcation, said shared application is an
appl i cati on bei ng CoR&REBLIBY §%&‘£ Wdows Jd€EEim and said client system neans
for marking a new wi ndow added to said window list as a shared application
if said new wi ndow means for transmitting said communication packet

to said client system;

means for receiving said communication packet from

said host system;

means for detecting windows in said data packet, .
said detecting performed in said client system;

means for determining if a new window in said
communication packet is a shared application;

means for expanding said shared rectangle to
encompass said window;

means for shading said new window visible in said
shared rectangle if said new window is not a shared

application;

means for hatching an area on said window which is
a shared application if said window is covered by a
 shaded window, wherein said shaded window is an
application which is not shared; and

means for drawing a hatched region on said display
device of said client system.

44. The apparatus of claim 33 further comprising:



I's a shared application; -51- nmeans for marking said new wi ndow added to
sai d Wi ndoWOSS#38s an unshared application if sai d new wi REDHSISMRSt a
shared application; nmeans for creating a comruni cati on packet containing
said window |ist; means for transm{ting said comruni cati on packet to said-

client system nean | ihh ai d communi cati on packet from said host
system neans for dﬁlm{"mmﬂ‘mﬂml n sai d.data packet, said detecting .
performed in said cltem 3syswmens neans for determining if a new wi ndow in
sai d communi cation packet is a shared appBrcati on; neans for expandi ng said
shared rectangl e to enconpass said w ndow, neans for shadi ng said new

wi ndow vi si bl e in sajchngh@Foeddeestenry) @ nousdi floPement NEPW iHgiot a shared
application; neans for hatcaiﬁg an area on said wi ndow which is a shared
application if SHYPWORISA Y T¥EFBY a shaded wi ndow, wherein said
shaded wi ndow i s an application which is not shared; and neans for draw ng
a hatched regi on onmsansg dorptugnsmittingfinfordatiomnin sesittemoudé. The

apparatus of clviméatf $EbRCEaf@MYdtSHdtem to said client system;

means for receiving said information on said mouse
movement from said host system;

means for drawing an image of é_aid hdst cursor on
said shared rectangle of said client system using said (
information on said mouse movement; and -

means for merging said host cursor on said client .
system with a client cursor on said client system if
said client cursor is inside of said shared rectangle.

45. The appé.r_atus of claim 44 wherein said means for
merging further comprises means for repositioning said
client cursor to equal position of said host cursor on
said shared rectangle of said client system.

46. The apparatus of claim 35 further comprising:

means for drawing a string on a shared application
running on said host system;

means for selecting a font type for said string;

means for modifying an internal table containing
capabilities of said host system display driver to
indicate that said host system display driver only has
a set of required minimum functions and does not have
ény optional functioms;



-52- nmeans for detecting a nouse novenent by a host cursor on said host
system meansWOMEBAnsnitting i nformati on on sai d nouse novePETUSPSONMSE ai d
host. systemto said client system neans for receiving said information on
sai d nouse novenent from said-hest—system neans for drawi ng an i mage of

sai d host cursor on | red rectangle of said client systemusing said
I nformation on said m nd neans for nerging said host cursor
on said client syste X ursor on said client systemif said

client cursor is inside of said shared rectbdgl e. 45. The apparatus of
claim44 wherein said nmeans for nerging further conprises neans for

repositioning said cligghn§UESS prOIRHEYRY apaﬁs%aag 6f s@id di98hgChpsor on
sai d shared rectangLﬁegt sild %élent %ystegl 46, The apparatus of claim 35
further conprisin§2 fedhEPIRY WHAH a8t RGSbS¥ S ir ed appl i cati on
runni ng on said host system neans for selecting a font type for said
string; neans for nodi frgang forisending a gbimuoboation ppakeabilities of

sai d host system dioapbayifhi ¥iforlnhdiRel Al ]Saiﬁaaréﬁiﬂb *BF%a&HSEQQEHJ;Sp' ay

driver only has a set of ,required m ninumfunct]ons and does not have any
optional functionfrom said hogh Fystem SPogReAngliert SYSEPMf said string on
sai d di splay device of said host system neans for sending a comrunication
packet means for receiving said communication packet sent

by said host system; and

means for reproducing said string on said display
device of said client system using a display driver
directly and thus bypassing GDI font limitations on
said client system.

47. The apparatus of claim 36 further comprising:

means for modifying an internal table containing
capabilities of a host display driver to indicate that
said host system display driver only has a set of
required minimum functions and ‘does not have any
optional functions, said modifying occurring when said
host system is sharing an application with said client
system;

means for examining said internal table, and using
said set of required minimum functions to perform text
drawing operations in said shared application; and

means for modifying said internal table into said
internal table's original state, said original state
allowing for said host system to make full use of host
display driver capabilities.



containing information on said drawing of said string from sai d host system
to said clVVOBEIEt emy nmeans for receiving said communi cat PEHUBI4ES sent

by said host system and neans for reproducing said string on said display
device of said clTemt—systemusing a display driver directly and thus )

bypassing GDI font,Linmtations on said client system 47. The apparatus of
claim36 further c @

mmm#m for nodifying an internal table :
cont ai ni ng capabi | ”Inisplay driver to indicate that said host

system di splay driver only fas®a set of ~g&qui red m ni mum functions and does
not have any optional functions, said nodifying occurring when said host

systemis shariggg anrhaPRbbapht s of Idlaial §7CELLHheS Yedn@PisTRgNS for
exam ning said internal table, and using said set of required m ninmm
functions to performtext _draw operations i.n sajd sharedH%Eglication;

and neans for nodi f PEAGSsEPE POR 9 BpPRUFRIBCEEIY Fheesharetabl ' s

ori ginal stateappdidabioniwiidest;ate all owi ng for said host systemto nake
full use of host display driver capabilities. 48. The apparatus of claim

37 further. conprisi pgandPaps ébrliaOE"t0gs8r MOsSEa iR Raptusbar ed
application wi ndow, ,means for cqptuan .a,cyrsor, said cursor captured by

sai d shared app¥ E&iFofNaF e ARP OFoV1REPW | i ng of said shared

rectangle, if said cursor reaches edge of said shared rectangle of
means for scrolling of said shared rectangle, if

said cursor reaches edge of said shared rectangle of
said client system, and said shared application window (
is not fully scrolled in that direction;

means for resizing said shared fectangle, when .
said cursor reaches edge of said shared rectangle and
said shared rectangle is fully scrolled in that
direction; and

means for restoring size of said shared rectangle
when said cursor is no longer captured.

49. The apparatus of claim 38 further_cdmprising:

means for performing keyboa:d'movements on said
client system;

] means for transmitting communication packets
containing said keyboard movements to said host system,
if said keyboard movements are performed on a shared
application; and

means fér'performing said keyboard movements on
said shared application on said host system.



said client S and sai d shared application w ndow is not_ful
scrolled in ﬁﬁﬁ%ﬁﬁkvection; means for resizing said shared régpgﬁﬁég?wﬁhen

sai d cursor reaches edge of said shared rectangle and said shared rectangle
is fully scrolled imthat dirtection; and neans for restoring size of said

shared rectangl e whe ' g N0 | onger captured. 49. The apparatus
of ¢laim 38 further mmum"rmHHm for perform ng keyboard novenents on
said client system Or v ransm tting comruni cati on packets containing
sai d keyboard novenents to said host syster®5-if said keyboard novenents are
performed on a shared application; and nmeans for perform ng said keyboard

nmovenment s on sai dsGharTee apparazusoof oalain Bhdirtdest edimprisidd: 50. The
apparatus of claim 39 further conprising: means for perform ng nouse

movenents on said cl | Gl Ft e lEBARIAQ mdu A HlivelieR8s CORTIAY £ T O

packets containi ng, sai d nouse nbvenents 1o a sensor application of said
host system if saliemofEteBvenents are performed on said shared
application; and neans for perform ng said nouse novenents on said shared
application on said hardarsy Soemerhhsmit €mp Waimeisae ioh opacled®d e cont r ol

appl i cation shar | 0g il 3RBECnHIEE VSRR 8" LONEM aps Al SOIP ! o
of said host system, if said mouse movements are

performed on said shared application; and

means for performing said mouse movements on said
shared application on said host system.

51. A computer system for remote control application
sharing in a graphic user interface environment, said
computer system comprising:

means for selecting applications to be shared,
said selection performed by a host user using a host
system;

means for sharing control of said applications
running on said host system, said sharing performed by
said host user and a client user using a client system,
without interfering with operations performed on
unshared applications on said host system by said host
‘user;

means for displaying a shared rectangle on a
display device of said client system within which
shared applications are displayed and operated on by
said client user; and

means for processing a graphic user interface
application by a CPU.



means for selectlng applications to be shared, said selection perfornmed by
a host us&OUWESHY a host system neans for sharing cont r o/PCIUSS%PI488
applications running on said host system said sharing perfornmed by said
host user .and a_client user using a client system wthout interfering with
operations perfornmed on unshared applications on said host system by said
host user; neans ' ] shared rectangl e on a display device of -
'said client syst u"m'm"rﬂlmlﬂﬁmhar ed applications are displayed and
operated on by sai*d tli'ent" user* and nedies for processing a graphic user
i nterface application by a CPU. 52. The conputer system of claim51
further conprising: neans for creating a communication packet containing
drawi ng i nformati on needed for a display driver to perform draw ngs
pronpted by a aph er a host system neans
for transmtti % dte%afg&%ggﬁag qaﬁ%m salﬂd.%ﬁogt systemto said
client systen1cemﬂrhﬁuns for displaying a duplicate inmage of said draw ngs
performed on said host systemon said display device of said client system
53. The conputer sygésme Oforc|ctiedtihgl 41 éhmiurtidayion pacreans for di splaying
operations on said shared, a Iicatkons 54. Th %egguter gsien1of claim51
further Conprlgpﬂgalnlng awing information neede pla

driver to perform drawings prompted by a graphic user

interface application on said host system;

means for transmitting‘éaid communication packet (
from said host system to said client system; and

means for displaying a duplicate image of said .
drawings performed on said host system on said display
device of said client system.

53. The computer system of claim 51 further comprising
means for displaying operations on said shared
applications.

54. The computer system of claim 51 further comprising
means for resizing said shared rectangle on said
display device of said client system to match changes
-in size of shared application windows.

55. The computer system of claim 51 further comprising
means for detecting children of shared tasks.



means for resizing.said shared rectangle on said display device of said
client system“fqy"‘%ﬁ?séh changes in size of shared application WGHGRE07488
The .conput er system of claim51 further conprising nmeans for detecting
children of shared tasks. 56— The-€enputer systemof claim51 further

conprising neans for d | | d shared application wi ndows covered by
an unshared applicati ﬁ!@ﬂmﬂaﬂ m conputer systemof claim51 further
conpri sing nmeans for di L0y wcursor and a client cursor on said

di spl ay device of said client system 58. Th®g7<€onputer system of claimb51
further conprising neans for restricting display driver rendering of fonts
for text draw ngspgerfohaedomputser GyStamedfaphin Bl Aty cORBreoipyt er

éysten1of claimb51 further c ri,sin ns restricti.ng capghilities of
a display driver oPegg?d§%5§§§§§§?éﬁ€sgga Sq%gg%gﬁﬁﬂféP's &tgﬁgg?wﬁlain151
further conprisi ngcarvensdfby anuishargdaappi beatdon wigddwshar ed rect angl e.

61. The conputer systemof claim51 further conprising neans for

transm tting keyboard novenents perfornmed on said shared applications from
said client systemto said host system 62. The conputer system of claimb51

further conprising ansg, for transmittin use_ v, ts.perfornmed on

-58- said shared aBgFiciP?oﬁ@W99 L (o |$gn?ﬁ§ygtig:£ﬁf%her comprising
means for displaying a host cursor and a client cursor
on said display device of said client system.

58, The computer system of claim 51 further comprising
means for restricting display driver rendering of fonts -
for text drawing performed on said shared applications.

59. The computer system of claim 51 further comprising
means for restricting capabilities of a display driver
of said host system.

60. The computer system of claim 51 further comprising
means for scrolling and resizing said shared rectangle.

' 61. The computer system of claim 51 further comprising
means for transmitting keyboard movements performed on
said shared applications from said client system to

- said host system.

62. The computer system of claim 51 further comprising
means for transmitting mouse movements performed on



said host system 63. The conputer system of claim52 wherein said neans
for transwoO9$/3553% urt her conprises: neans for constructi ngPGE/G898PMS8 user

interface call to_performsaid drawings on said client system and neans
for displaying saiﬁmﬁtﬁ"ﬂa@&-@f said drawi ngs on said client system
sai d di splaying per di splay driver. 64. The conputer system
of claimb54 furthe mﬂﬁ ia" ! s for interfacing a graphic user .
interface application w cal device interface on said host

system neans for retrieving drawi ng i nfLggoati on used by a display driver
to performdraw ngs pronpted by said graphi c user interface application on

said host systeq; c.f%a'f%ﬁné Eﬂc&'ﬁ a\gﬁa 8ScPi t%gl%(r}ﬁ ai d graphic
user interface application n a sal dr sp evi ce oSt system
65. The corrputesra id, host SYSEER m 54 further conpri si ng -59- neans for

tracking said wi ndows belonging to a shared task on said host system said
tracki ng perfornmed by a wi ndow enunerati on procedure; neans for determ ning
i f each new wi ndow from said new wi ndows bel ongs to said shared task on

sai d host syst %3. The computer system of claim 52 wherein said means
for transmitting further comprises:

means for constructing a grap_hi_c user interface
call to perform said drawings on said client system;
and {

means for displaying said duplicate image of said
drawings on said client system, said dlsplay:r.ng '
performed by said display driver. .

64. The computer system of claim 54 further
comprising:

means for interfacing a gréphic user interface
application with a graphical device interface on said
host system;

_ means for retrieving drawing information used by a
display driver to perform drawings prompted by said
graphic user interface application on said host system;
- and

means for drawing drawings prompted by said
graphic user interface application on a said display
device of said host system.

65. The computer system of claim 54 further
comprising:



means for adding said each new wi ndow to a shared wi ndows |is means for
creating a cW@MSRFBAti on packet listing said each new wi ndowpqmésa?@"%ar ed
w ndows |ist and the size of said each new wi ndow, means for transmtting
sai d communi cati on packet from sai d host~ systemto said client system

means for conputing a g l e size that enconpass an old
shared rectangl e size m’mmlm“@n mg and neans for resizing said old
shared rectangle if said néw shateds rect angl e size is not equal to said old
rectangl e size. 66. The computer system of-sd-ai m55 further conprising:

means for determning if a new application on said host systemis a child

of a shared applicati Ofeaf®afs ft%c&éﬁgngaﬁalﬂlmsam@lbﬁgah?ntaoaa shar ed
taskllst|fsaldnewappllcatlonlsacH falﬁged g}glcatlon
i R s

-60- means for deSBRFEN HRFK ©0s SRHINBASG YT &rge
application, if spédfoeiedipt iacatindowi enumérsticn [porogkdarshar ed
application, said parent appl lcation is an appl I cation which started said

new appl i cation; means_ far. delerqu-Ri-f ?or g ?%w %&Bﬁb{&a?;}; s &

child of a shared appl’ica $ on; _neans ar ent cat lon to
sai d shared task hewtwindaeyws delangst tﬁpﬁ’r‘%aﬁ}ﬁﬁ?q $agkc AR Eab 1ét"%thar ed
application; and gystem;

means for adding said each new window to a shared

windows list;

means for creating a communication packet listing
said each new window in said shared windows list and
the size of said each new window;

means for transmitting said communication packet
from said host system to said client system;

means for computing a new shared rectangle size
that encompass an old shared rectangle size and said

new windows; and

means for resizing said old shared rectangle if
said new shared rectangle size is not equal to said old

rectangle size.

'66. The computer system of claim 55 further

comprising:

means for determining if a new application on said
host system is a child of a shared application;

means for adding said new application to a shared
task list if said new application is a child of a
shared application;



nmeans for determining if said parent application has a parent application.
67. The cHMPBIIBISystem of claim56 further conprising: nRERUIISHT488
enunerating wi ndows on a display screen of said host systemfromtop of

sai d di splay screen to bottomrof—sate display screen and detecting w ndows
on said display scr addi ng said windows to a w ndow |ist;
nmeans for determni {!M’Eﬁ “EB:’H ndows is a shared application, said
shared application I's being shared by said host systen1and
said client system means for marking a-gpgew w ndow added to said w ndow
list as a shared application if said new wi ndow is a shared application;

means for marking 3@@&@%%&&%@%%&%& 19 sdldlndnag teati oy mik unshar ed

application if said new w ndow.is not a shared application; neans for
creating a confuiPRieeRY &P%Eéﬁ°€on%§ﬁﬁ%“% & hﬂ%‘v'\?“P‘Ps%s Batads for
transmtting sehm&crmnmlsmntrlednapprkeatim Saladdcbageht syppPigadiRans for
recei ving said, f S y ans for
detecting w ndo:/s\vs in (#agﬁtoga%ég %tém&? %a?.ﬁ {"?ﬁgé é?r%eoal ‘i'n said :
client system means for determning,if a new wi ndow i n sald comuni cati on
packet is a shared BeIe &an Geterpining o+t SaishPrAgnSarEPLheRPY ect angl e

to is a child of a shared application;

means for adding said parent application to said
shared task list if said parent application is a child ‘
of a shared appllcatlon, and

means for determining 1£ said parent application
has a parent application.

67. The computer system of claim 56 further
comprising:

means for enumerating windows on a display screen
of said host system from top of said display screen to
bottom of said display screen and_detecting'windows on
said display screen; ' '

means for adding said windows to a window list;

means for determining if each said windows is a
-shared application, said shared application is an
application being shared by said host system and said
client system;

means for marking a new window added to said
window list as a shared application if said new window
is a shared application; '



enconpass saiwowk/ssigsy, neans for shadi ng said new w ndow Vi si lplcgnisgsFrassd
shared rectangle if said new window is not a shared application; neans for

hat ching an area on said wi ndow which is a shared application if said
wi ndow i s covered by ashaded wndow, wherein said shaded wi ndow is an

application which i ' d nmeans for drawi ng a hatched regi on on
said di splay devi C‘%ﬂgim"iﬁ ﬁ Ei]system 68. The conputer systemof claim
57 further conprisiffg e L G- s for detecting a nouse novenent by a

host cursor on said host system neans for %ransrritti ng information on said
nouse nmovenent from said host systemto said clienpt stem_ neans for

S
recei ving said infor maPEBRS ofP% HAFKHEGs 8275y BRE119YMmadded Fosfaddst em
means for draw ngwandowebistnfass and unshbredr spplivetsarnd ithaneéd neet angl e of

said client syste%g!?&ggigaﬁ& i PfpL iggﬁtgggggi[&;rmuse novenent; and neans
' y

for merging said cursor on sard cl stemw th a client cursor on
said client systemif said client cursor is inside of said_shared
rectangl e. 69. The conPftRf EQ%iAaSANG @i APBBURHER IR PaCkeSt ep of nerging

further conprisescopeasni®y d8RONihdow DPssai d client cursor to equal
position of said host cursor on said shared rectangle of said client

system 70. The comput gL, 3ys &M Yarkh@t¥iRS L4 Smmunication packet

to said client system;

means for receiving said communication packet from
said host system; -~

means for detecting windows in said data packet,

*

said detecting performed in said client system;

means for determining if a new window in said
communication packet is a shared application;

means for expanding said shared rectangle to
encompass said window;

means for shading said new window visible in said
shared rectangle if said new window is not a shared
application;

means for hatching an area on said window which is
a shared application if said window is covered by a
.shaded window, wherein said shaded window is an
application which is not shared; and

means for drawing a hatched region on said display
device of said client system.

68. The computer system of claim 37 further
comprising:



conprising: neans for drawing a string on a shared application running on
sai d host waye¥3s83s neans for selecting a font type for sai PCIWUSINgQ7488EaNns
for nodifying an internal table containing capabilities of said host system
di splay driver To indicatethat—sai d host system display driver only has

-63- a set of regu L0j.qum functions and does not have any optiona
functi ons; meansﬂ!ﬂ"ﬁ m di splay of said string on said display
device of said h for sending a communi cati on packet

containing information on said drawi ng_gh-said string fromsaid host system
to said client system mnmeans for receiving said conmunication packet sent

by said host syste d s1ea : I_n | tyLd sai d di splay
device of said cli er%] a%s%ysftggmaéglé%%n%ge% gﬁ‘%ﬁ g‘??%gngilrg%g@&é:nd t hus
bypassi ng GDI duwsod jom saifohesbre¥fieiicl i ent system 71. The conputer
system of claim59 further conprising: neans for nodifying an interna

tabl e containing cagsdd iforegrahsniteirig dinformptidohven sid mbusd e t hat

Functions and oL Hheboskfh S ke 38 pihe EBUM Ao

occurring when said host systemis sharing an application with said client
system means for receiving said information on said mouse

movement from said host system;

means for drawing an image of said host cursor on
said shared rectangle of said client system using said (
information on said mouse movement; and

means for.merging said hqst cursor on said client
system with a client cursor on said client system if
said client cursor is inside of said shared rectangle.

69. The computer system of cléim'sézﬁherein said step
+»f merging further comprises means for repositioning
said client cursor to equal position of said host
cursor on said shared rectangle of said Client system.

70. The éomputer system of claim 58 further
comprising: ' ' '

means for drawing a string_on a shared application
running on said host system;

means for selecting a font type for said string;

_ means for modifying an internmal table containing
capabilities of said host system display driver to
indicate that said host system display driver only has



means for exawowssgssaid internal table, and using said set oﬁcfggﬂmﬁgﬁ
m ni mum functions to performtext drawing operations in said shared
applii cation; and neans for fWodifying-—said internal table into said internal

tabl e's original state |nal state -64- allow ng for said host
systemto make full us mclw%nﬁ driver capabilities. 72. The
conputer system of claim rising: means for performng a

nouse action on a shared appllcatlon mﬁndo_ neans for capturing a cursor,

said cursor -captured by said shared applicatlon w ndow, neans for scrolling
of said shared rectan I f said cursor reaches, edge of _said shared
rectangl e of saidacf?gﬁ?f§9§¥§ﬁi%an8 §é?ﬁms‘ﬁW§H‘§ﬁ%PP%a§P8ﬁ BPhdRYE s not
fully scrolled i natyatpthiomnl ifumctdeans for resizing said shared rectangle,
when said cursor reaches edge of said shared rectangle and said shared

rectangle is fully scrgbled #4 tﬂ%&u@&h&%' QDSPM Jeans g gg;rg_gét ing size

of said shared rectangle when said cursor,is no l'onger capture The
conput er syst em ofa:f Aiswlay device eSnpridibret Y é&§m$or per f or m ng

keyboard novenents on said client system neans for transmtting
comuni cati on packet s meaisifomgendidgkeyboanahivatadrentpacketsai d host
system containing information on said drawing of said string

from said host system to said client system;

means for receiving said communication packet sent
by said host system; and -

means for reproducing said string on said display
device of said client system using a display driver
directly and thus bypassing GDI font limitations on
said client system.

71. The computer system of claim 59 further
comprising:

means for modifying an internal table containing
capabilities of a host display driver to indicate that
said host system display driver only has a set of
required minimum functions and does not have any
optional functions, said modifying occurring when said
host system is sharing an application with said client
system; '

means for examining said internal table, and using
said set of required minimum functions to perform text
drawing operations in said shared application; and

means for modifying said internal table into said
internal table's original state, said original state



-65- if said keyboard novenents are perfornmed on a shared application; and
means for WOrssBs3Fng said keyboard novenents on said shar eRCEESISI48S on on
sai d host system 74. The conputer system of claim 62 further conprising:

means for performng—ouse—meverents on said client system neans for i

transmitting communi cati on packets containing said nouse novements to a
sensor appl i caulm Iﬁ”ﬂ Hm system if said nouse novenents are :
performed on s ation; and nmeans for perform ng said nouse
novenent s on sald Shar ed appllcatlon on_gglLd host system

allowing for said host system to make full use of host
display driver capabilities.

72. The computerx system of claim 60 further
comprising:

means for performing a mouse action on a shared
application window;

means for capturing a cursor, said cursor captured -
by said shared application window;

nieans for scrolling of said shared rectangle, if
said cursor reaches edge of said shared rectangle of
said client system, and said shared application window
is not fully scrolled in that direction;

means for resizing said_shared rectangle, when
said cursor reaches edge of said shared rectangle and
said shared rectangle is fully scrolled in that
direction; and . '

means for restoring size of said shared rectangle
when said cursor is no longer captured.

73. The computer system of claim 61 further
comprlslng.

means for performing keyboard movements on said
client system; '

means for transmitting communication packets
containing said keyboard movements to said host system,
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if said keyboard movements are performed on a shared

application; and

means for performing said keyboard movements on
said shared application on said host system.

74. The computer system of claim 62 further
comprising:

means for performing mouse movements on said

client system;

means for transmitting communication packets
containing said mouse movements to a sensor application
of said host system, if said mouse movements are
performed on said shared application; and

means for performing said mouse movements on said

shared application on said host system.



