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1 APPARATUS AND METHOD FOR | DENTI FYI NG A W NDOW
Technical Field The invention relates to an apparatus,

a method and a conputer program produ ,

instructions for perform ng a mat hod f |W WWHVWIWI l,ng a
| owest ranked wi ndow of dis na

di stributed control system Béckground D| |5|but ed
Control Systens (DCSs) such as an integ rated

pr oducAPBARASRUS ANBYMEIHORF QBFIDMTI,FSHMT@A WINDOW
human i nterface station or a console for plant
operation and nonitoring by a user. Typical DCSs are
Techiniat B@ldyst ens used to control manufacturing
grocesses that are continuous or batch-oriented, such

Be BIVENtiQIrTeliss o an BRpAHEharmethpd and & peIANtepIaEfaghproduct having
th Caul

B B iRiing n 30 e LT Wb of iplay
paplowsak a distrip@lbcantel syspincal |y 15 connected to
sensors and actuators and used to control and/or
nmonitor a process flow. The station provides a human
BR&tamd nterface that displays a control application
executed by a conputer. The control application may be
E’F%rpbla%ﬁomrplaﬁyst@rr@éHC&s) such as ab ertegyhted pfddecaon control system

Q I I ca [ W nhdow
OHRGHY PRBpts-FRRnG AlgBRE sl oby tonsPleiphb Ay eie® A8
H0Ritoridby 4 0&r. "Jl}Qﬁca(l BT Ak &ﬁl@d(ém%/sfehﬁ us€Otf @ntrd] of a
function or application) are opene and a mnim zed
mARaciunag Prospses bat &g ca@,tlrawagkb%@h pHeHed, sach 25 ojhrefining,

S t
B At By A pok e Rl Bk B b P root 3 biase
menufasipting,edmentepraducion; steatmaking, grapabernvikidy. Dalss are typlcally
al | ow the selection of a rticular function or
SPPTELEh oo End driale 2B st g s R ErqpiRER process flow.
Hereon, the word "w ndow' is taken to include an
opened wi ndow in a nultiple- w ndow node display, a
nstaonepfovidasioin mep maskine derfaccahat ssiphays aiconmol apptication
%!eggtﬁ%by ta%gmpa{er theec%tng'epa hcé{po%t rlna%p be 51s81p§’ed c():nazfl Isc%]enI zps a
number of different functions or applications in a multlple -window mode as shown in

Fig. 1, where multiple display windows 102, 104, 106, 108 (each displaying the
contents of a function or application) are opened, and a minimized window is
represented as a taskbar icon 110 in an exemplary screen shot 100. Alternatively, the
various functions or applications that have been called up may be displayed one at a
time on a panel, with tabs allowing the selection of a particular function or application

for current display on the panel.

Hereon, the word “window” is taken to include an opened window in a multiple-
window mode display, a minimized window represented by a taskbar icon, and also a

tab for selecting a function or application in a panel mode display.

To maximize performance efficiency, the control application/distributed control system

normally has a window manager configured to manage the display of windows on a

I
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To maxi m ze performance efficiency, the control
application/distributed control system nornmally has a

wi ndow rmanager configured to manage the displ ay of

wi ndows on a 2 screen of the human/ machi ne

interface. One task this wi ndows manager perforns is

to nininize the tine taken bétween the user cal ling

up a function and | oadi ng content of that function

$Cr1i'tec§1 of thi blpn@ryrrwma@mterﬁmﬁ Onestaghoingst wmégwao‘ramem@etfyrms is to

nber di s W nd
Ml et R BRI R 7y B Vgt omeemcof
ﬂial?(fulﬁtimmilnttb@ﬂlsplﬁ?\k&ﬁﬁcﬁv EDHEIS SOMEti B AVhieves B9 Gindfiflg the
avojds a situation of a function not being able to be

paxinagn gpmpeyrof|disphayorindavd fat ¢an heren the seraeat. anpinian §.imiting
?B?ﬁ&tu'ngﬁll nutnn)%r GEnt ce\é\gl e?m'é [éaugaég Bnd g\yoﬁ%{ s1tuat10n of a

unctions or ap |ca I ons cause
fimkyoranotiveingLatientorve enllaf umlfos pdchyof wientkawsn thb&bmpamr.b e
on the screen 10 at any one tinme, the w ndow manager
wll overwite one of the existing windows (or the

Dﬁﬁﬁ?ﬂﬁer@tﬁorﬁ he G%P$9¥‘4v1§ﬁ tbRaM &Y SRR M ctiohs r@r %ﬁ;chations at once.

function is cal ter the X mum nu
Beqademhergrie onllyragmaiimum numebes of display Mandawd that ¢andoe on the screen
i ndow_ t.hat e overwi.tten i 'fie.d.b t he
S 30 iR g ingoNE nobE R i oS a8 O thuiad yinidGuys (orthe
&ohitdnit 08 theGAhHSH) WitR dOw caneRdf b lﬂ@&@u@dtfoﬁ@ﬁ&all&ﬁ a?tglethe maximum
screen. The user may be able to tell which wi ndow this

umberio wigdoswseiraglrendontike sargendows are over | apped. For
exanple, in the screen shot of Fig. 1, the | owest
ranked w ndow appears to be wi ndow 108. Sone

Hpphdllyatheoriadow et wilk 8¢ of¢tneiticn ieilde fitfieithyt thatvinddw mahgger as a
user nts to keep the contents of wi ndow 108 on the
lopeddan etdﬁ‘émg‘%‘é’r gsa@seaﬁleﬁﬁ Gollog) wingawy prppng hopgalready on the

Qk&hrrmﬁs%el nﬁg) Bk LBle 18 Yt @mcﬁ Wind¥wh qﬁmm@gﬂeeﬁ@&@t%

to pin window 108 and thereby secure w ndow 10 rom
Wadays @mwlapneéanxaewlec onthen¢reer $hoaofEig. 1§ theddwashranked

%@&%&fﬁ%{)iﬁ } I;?e ‘gﬁ'l[dgw }Mstrgﬁgvgpgfﬁﬁ@ gﬂ IR npugattlonahty so that,
i$ eleatSwhRS tleeeh thOVEdntd GNKREOWH mg %Wtﬁ@kr&'ns Heaeses a pin

t he content of the new function.

function in the distributed control system (or window manager thereof) to pin window
108 and thereby secure window 108 from being overwritten by new content. If a new
function is then called up, the window manager does not overwrite the content of the
pinned window, but selects the next lowest ranked window for display of the content of

the new function.

However, depending on how a user moves and accesses the display windows on the
screen, it may be difficult or inconvenient for the user to tell which window will be
erased next when there is already the maximum number of display windows on the
screen and a new function is called. For example, minimized window 110 may in fact
have been called before window 108. A user who had wanted to keep the contents of
window 110 on the screen may find those contents overwritten when a new function is

called if window 110 had not been pinned from being erased.
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However, depending on how a user noves and accesses
the display windows on the screen, it may be
difficult or inconvenient for the user to tell which
wi ndow wi I | be erased next when there is already the
maxi mum nunber of display w ngovvs on the screen and a
new function is called. For eXanple, mnimzed w ndow
110 may in fact 30 have been call ed before w ndow 108.
who had wanted to keep the contents of w ndow
t
koo BT Tigbéa R KB Sl e

ineentioni ane éefirfed amtiealepgndenadeaiths. 3 Summary The
invention is defined in the independent clains. Sone
optional features of the invention are defined in the

PRPE0AERY ¢ hﬂi ale’i’ts-gh.geldﬂo SObRe&daliet Mhaste aﬁ%ﬁéﬁ?négpum

user to a ranke ow anong a mexi mum*° nu
mfmlwrmﬂwmdoms @ esmrmnby thanghgraglisggaycldirapdrayic of that window.

har f at. wi ndow. he | qwest
P B G e canke WitdtEY isdarte gt ighisbrbhy B Shrrrora e other
windewk be t&tﬁeeren. wi ndows on the screen. 10 Alerting the
user to the | owest ranked w ndow provi des enhanced
functionality. One advant age of this enhanced
ct gt the us dto.a .. .
‘é%?@gtgg%%g Fﬂéeﬁo 6%18kse w1n warcwlc#: Rﬁa(ngf;c? ftwgtlonahty. One

alvah@pd of dhﬁrdhﬁﬁﬂcew%dctibﬁamy@sf thed thé @er'WhgBrtéd fd&\ituation where a
function is called. If the |owest ranked windowis a

Wﬁéfd@\?l%eﬁéma%‘f’ (Qrode comsentibhespof) wikhbe opsrsirifien tehen amgw function
1'§ %gﬂ gJ%staﬁ}(&P&/ Waigta'“QFdJVQ e IRES c?oeg lﬂgt wish to be
W W ndo en. _

w cont ent I'S not overwit
mlwebtetrauhs quarenze;mmapma:mfvetabiiSn aransureithewimglew/wmdow content
.cl ose ot her n- riorjtised win 6%; t hus neaning a
k|

ALY PXFAY HUeh Sron-Ghagty g eXgmplen g fe no | onger open.
TN usWhel GoRhdr %Bﬁlp‘n%l:lu%d WinBIRYHUS meafn %qna)ﬂgltum number

wi ndow wi ndow content 'iIs to be overwitten
newf display mindowseaze ng écmgcaupemaiﬁhml Mdnta atnhw f\ancrtdm\m vaodow is
t hat,, anot her, wi, nhdow becones t he

| one

i A BB G aY o OhioX N TBRRERe st

IS e ser &l Bsdi T%ﬁlieghe RihdoGks! 56 lﬂia@ Qn&hémﬁﬁoﬁ%%lﬁés tﬁ@)owest

t hat w ndow. is window woul d then no | onger
ranked window. One example of doing this would be for the user to select (e.g. by
clicking a mouse pointer on) that window. This window would then no longer be the
lowest ranked window having been the latest one to be active.

e the user can secure the lowest ranked window from it or its content being
overwritten. One manner of doing this would be to use a ‘pin’ function — as
discussed above — to pin the window and secure. it from being inadvertently
overwritten by new content if the user were to call up another function when there is

already the maximum number of windows on the screen.

Brief Description of the Drawings

The invention will now be described, by way of example only, and with reference to the

accompanying figures in which:
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| onest ranked wi ndow havi ng been the | atest one to be
active. the user can secure the | owest ranked w ndow
fromit or its content being overwitten. One manner
of doing this would be to use a pin' function - as
25 di scussed above - to pin the wi ndow and secure. it
from bei ng i nadvertently oveftwritten by new cont ent

if the user were to call up another function when
Figel és ansexgmpbary pereereshobkiomadiaplah sereerf o ttoassmeehininterface
C -1 BE ¢ription of the Drawi ngs 30 The
ﬁln{/rzlﬁ{hlp})en%\lﬂ%};v 1Jr%gg(\?\‘/:”be descri bed, by way of exanple
Bigl ¥ is @nekewipldry hescessefiwe diagrdn proviadie@apavyviey dfiagetigsque for
in which: 4 Fig. 1 is an exenplary screen shot froma
eapivig %]@P”@étrfa%lfedd’vlﬁﬂ%h machine interface in a

o s SRR ot Boutia o b B o o AR B Stechnique
fodledentifying g lawdsovarked wandoeg wi ndow, 5 Fig. 3 is

not her exenpl ary. process flqw di agram providi ng .an ..
Blee? &5 £hiSEF el HF G soraisents Ky ARGPRRI UG denitying a
[ARkednMddRwowFi 9. 4 is a block diagramillustrating
an architecture for an apparatus for identifying a
Figwe £ arr exsRptprvpragoss, flov diagmm proaidiegampyeayipwmfadedmique for
“Ht\{\f gr{ agram pr viddviv.ng an agverview of a technique for
Tﬁ,g{e,\%{,lf’yi g”éﬁom‘é’?wr ed window, and Fig. 6 is
Big. 6 XSddx@pl &9 6&edh oo trofn Dislaf k&Yt Seie8Nmaéhife interface
human machine interface in a tabbed display node.
inct tabbesdflispdaempde.i on of the Preferred Embodi ments 15
Exenpl ary enbodi ments of a nmethod as outlined in Fig.
2, Fig. 3 and Fig. 5 and an exenplary apparatus
Bbmiled Dascription 4f theibréferredvEhdodmseitd bed. Firstly, it is

onveni ent to discuss the apparatus _of Fig._ 4. .
ﬁ@%%ﬁﬁ%%?@%&ﬁnﬁv? s pigthog as gﬁﬁwrsﬁg Lekiga2 fiiR bt hEigagyend an
&Renplakh appiradl o YhdRDNAGAE. 401 ebwaRnRs&ised. 400 may

Firstly, it is convenient to discuss the apparatus of Fig. 4. Apparatus 400 principally
comprises a window manager 406. The window manager 406 of apparatus 400 may
interact with and be supported by ancillary architecture modules memory 408, graphical
user interface (GUI) 410 and user input device (UID) 412. In one implementation, GUI
has a display generator (not shown), or interacts with a display generator, to display

windows on a display (not shown) to a user.

Optionally, apparatus 400 comprises a control application module 402 providing a pin
function as will be discussed below, either as part of module 402 or as a pin function

sub-module 404.

The control application 402 provides a number of functions or applications that can be
called up by a user. Each function or application may be opened in a window or as a
tabbed panel. Pin function module 404 of control module 402 provides the pin function

for securing a window from being overwritten.
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20 interact wth and be supported by ancillary
archi tecture nodul es nenory 408, graphical user
interface (GJ) 410 and user input device (U D) 412.
In one inplenmentation, GUJ has a display generator
(not shown), or interacts with a display generator, to
di splay w ndows on a displays(not shown) to a user.
25 Cftlonally, appar at us 400 conprises a contro
apprill badesnsibag sudaesaib with geferenes togfigurss A, 3 aMtWIde\asnanager 406
ygl Jogfsiglgreg ke &Jf'{u it Cﬁ : gﬁll % Wﬂaﬁﬁh&rg %Pm%ﬁro(%a(f £ﬂ1 g&/s as419een

apq:ﬂed @rathe(a‘,bn#@&pphmtiod@@2ﬁf IeLe mudd ndmmtm@rt& pIEset into the
applications that can be 30 called up by a user.

ach
PRI ABRIICHOM B i0F Y & detsymined Sy ariser and keyed H’dbwuéh the UID
E3) @mcmﬁ%ﬁ %rmglce ﬁiyk%%g@ g{gug@gygrfalé%ug{erﬁ ar ol

nodul e 402 provi unction secun
wi ndow from being overwitten. 5 As will be descrlbed
5, W ndow

in det wthr rence to Figures

Ths %, W4@8na%€54§éﬁ?t?rgm1%§d~fef& tg%flgmh?rrf@f de%mﬂa(y windaws ppgped is
ROUHR 8 A mBinS Bl ¥h Wcﬁﬁo%eﬁ‘ a%sdrR8ls uﬁ’ﬁ’tﬁﬂﬁﬁq fhﬁbtfoﬁ%r application
control application 402. The nmaxi num nunbe may

eawiadow m&nam@pemn%dlsai@p Windaw and lads neov ccmignt br@o the new

d a_user and. ke ed ,Lh_ thraou
RLEGMRE Y ol $35 el WinoB R Badedpbl e P dhotfignsBaryjcation
&t 1 cqieaéwmanltne Patimubh Gumb& AW iNBRAO0RE ol @R dedear M nes
when the nunber of display wi ndows opened is not at a
maxi mum I n such a case, when a user caIIs up anot her

i’H@@B{(ﬁW ﬁEnd%@ph(bécﬂtfh r CB d%({]g)o\% wggﬁﬁlﬁ(eﬁ window of

new di spl'ay W ndow a Shew con |nto
the dikipspyl eipdows [th/\detd:rﬁnhd‘Sl thatwm/mammmmmmdbwsofeanhows has been

Grres Fati bk, e sy Bran SR P A conbRbrd i Svaar adiplay

Jﬁb%c%rﬁﬂ@‘ﬂf m@nfé%ﬁt AR ﬁlnﬁb’\ﬁlt thHlp‘Pé?ﬁ@dtagiHng @hteﬁ’ the pin function
identify the | owest ranked w ndow of the displa

modde W4 if providddtthe wintesy mhraget eonfigiraditn dateriréne whether the

L ndo een 15 op for, di
KRS0 I5RnHETTs &oRBRRE BbiaebySBhElese Kl ik window, anc
shiartactielliasdidptayofhatdeeerisayvesthe 1@ndse ehnked dyihnddwindow has been
i npl enrent ati ons when the pin function nodule 404 is

g¢Hed, the wi ndow rmanager is configured to
determi ne whet her t he

The window manager 406 is also configured to restore normal display characteristics to
the lowest ranked unpinned window upon closing oné of the maximum number of

display windows.

Referring to Figure 5, a process flow of a first technique for identifying a lowest ranked
window of display windows of a distributed control systems is discussed. Process 500
starts at step 502. At step 504, window manager 406 makes a determination of whether
the maximum number of windows has been opened for display. If window manager 406
determines that a maximum number of display windows has been opened, then window
manager 406 identifies, at step 506, a lowest ranked window of the display windows.

The options for making this determination are discussed below. Once window manager
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| owest ranked wi ndow is pinned and, if so, identify
the next |owest ranked wi ndow, and so forth, until a
di splay characteristic of the | owest ranked unpi nned
wi ndow has been 20 changed. The wi ndow rmanager 406 is
al so configured to restore normal display
characteristics to the |owesf ranked unpi nned w ndow

on cl osing one of the maxi mum nunber of display
%é)m@%ﬁeszl@ Reresirankny windey gudisplgy charmtgra%@safﬁmmwmt ranked

WISk SRR Son BBt TS Cont r o

systens is discussed. Process 500 starts at step 502.
wi nhdow manager 406 nakes a determ nation

t st 04,
RRFeTHAARTE. % Rardsas RO h@PRSERD e NHE B 0SPAy B efowest ranked
@Hﬁe%ffd?sf 1;{3# Winli8¥s id 4 4 AR BB terAnO? llﬁﬂtrateg Process 200

deter m nes a maxi mum nunber o I'spllay W n
fharts distep wﬁeﬁed?, na Wardowsra(h)wrremdy a;gat 86 coteritapplicasion on the
west ran t he di

s SEs 0 T pde tans G 908 i 10 Enefisioberaliatip open a

Windo@ FSEHaSREACHE. % willio® 1Wt(5‘g@¥\béﬁ€3 asgﬁﬁo@ mzﬂlgger 406 determines
identifies the | owest ranked w ndow, a display

2 REEP2O0 evticther @ negximphe nugviss of windowd is weradmwpm fethtisgjad If the

g LN BARTR Jf i So L bl 4 S A i anager
40$amen§ ¥herg d&pla@'\l\lemﬁowaﬂﬁ &shds hewicbaemt iafo ®hiSiRmayindow.
wi ndows in a distributed control systemis

Tha Rreasateops arupe sisps 2¢b 206 and{208atithsthe ysardpingtiblestorpen
winad %n MeSschdhlu HI laystgﬁ)g% Wndd\E nf8R Jrgfb6 %ngbtﬁl@g }}%pa
ger Wal TS

on t screen. ndow
rhaxinmrrf outsharof Wamddws lmalbbﬁdopemempﬁm xamd(ﬂw makmagdraherd fdahtifies
W .S to he opened, w ndow nanager

5% Vst %Ph?%@dogt SRR fiSEIBE Kipfa e I QR EBRISHITA! Ry Blindow

RAnask Nt R s thatdl in@ewW YW IRAER thOEarfist Bl ea?ﬁrstj alfeB iddbw among the
maxi mum nunber of w ndows has not yet been opened, at

dspday woRowsian eviowasiagrded wiodovoplesiep 2lthew di spl ay
wi ndow and | oads new content into that new wi ndow. The
process | oops around steps 204, 206, and 208 with the

Arssep DI, niinddW fah&zed POA deteinmidesvwh&hert the |edseafkeviddow is

at step 206, w ndow nmanager 406 determ nes that a

secured from being overwritten by, for example, use of pin function module 404. If the
lowest ranked window has been pinned, window manager 406 knows a user has secured
this window (or its contents) from being overwritten and identifies the next lowest
ranked window (e.g. the second-called window) at step 214. The process loops around
steps 212 and 214 until window manager 404 identifies a lowest-ranked window which

is not secured from being overwritten, whereupon at step 216 window manager 406

changes a display characteristic of that window.

Changing a display characteristic of a window may include rendering that window
semitransparent, rendering the tab for the window semi-transparent as illustrated by tab
64 in the series of window tabs 61, 62, 63, 64 of Fig. 6, changing the colour of the title
bar or border of that window, having that window flash on and off intermittently, or any

other appropriate change for the purpose of alerting the user to the fact that window (or
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maxi mum nunber of w ndows has been opened. The wi ndow
manager then identifies 15 the | owest ranked w ndow of

the display windows. In one inplenentation, w ndow

manager 406 sets that w ndow which is the earliest

(i.e. first) called wi ndow anpng the display w ndows

as the | owest ranked w ndow af step 210. At step 212,

wi ndow manager 406 determ nes whether the | owest
Kaensentsy it b averwitenge thernedt nsieneehefungtioyisrcalléd which requires a

ke LR et P ol B AR S ntow

manager 406 knows a user has secured this w ndow (or
its contents) frombeing overwitten and identifies

fpheten Lt upenBsing plered &0 divirAol pesapse a ¢iaplavehmrerieristic @f that
Wh Ao %Eer?& H?%dwhat mﬁdcm Hﬁg %écdlngé)ﬁﬁgen di !kdcouﬁit &HRr be

212 an 214 unt W ndow mana
poesied nenkaltly by adoy etuncltio®Which inetecaed lammhahr:aim by, say,
n at step 216 w nd

i nge‘gg%&dﬁtaﬁg‘@% Jéféﬁﬁ%fywmawa ppdthe Windoprymenager will

Mt@g@%rnﬁhéﬁﬂﬂaﬁ Gh@adbiRlca s ﬁllata&/ﬁﬁito@rdt% P(Q29fan% MW step 214
may | ncl ude renderi ng that w ndow sem ransparent,

toddeluify thy nelelowebt-fapked, be-pvinedovindewd - t r anspar ent  as
illustrated by tab 30 64 in the series of w ndow tabs
61, 62, 63, 64 of Fig. 6, changing the colour of the

The precdsdodps akind8tepoR 12,1246, MgNdPWand 24 Wil kAl indbRAOW6
flash on and off |ntermttently, or an ot her

RIpPELA sfertZd 8chaﬁ§<§mﬂ@ﬁlor_ﬂ Fethprumgde at seip 2A2ewhathey or met to call up a
lgect@funkﬁoﬁ hfeat § 8¢S ?Lt)Jﬁh wmngoo"é’n()P t do wh{cﬁ)wclg 0 E@BE@neWal tep 222,

overw’itten a e next 1 nstance a functi
thals¢reeh will cintinee|td shes: the mvmuﬁmﬂmuet of Wwindoak mm dmle of the

dow coptent to be displayed. . At step
5 BAGE &BiERe o1 Bl Wocidicasing (B Ghp fythe window that

SPGBk tifidd & aGlew! fAtionds WaIREOW has been changed,
t hat wi ndow may becone pinned. This could either be

perfornmed manually by a user, or an action which is
xecu ow nmana

SRS Bt b D5 BB By cata

maagﬂmomhb windc®® WQthm{aHQéd @k d@@y abyar&diéistie a§tks D24 Snd also
of that w ndow at step 220, reverts to step 214

egforefonmpf S‘/lsﬁlh)échﬁéﬁqtem%%?}t mata\ﬁwéaw Bienpstem &2 ienw ingow

1419nager then determines at step 226 whether the maximum number of windows is still
on the screen. If the user closes a window, the process goes back to step 204 to wait for
a determination to open a window or not. If the maximum number of windows remains
on the screen, the process loops back to step 210 in order to find a lowest-ranked un-

pinned window and change a display characteristic of that window.

In this way, as long as there is a maximum number of windows open on the screen, one
of the windows will have a changed display characteristic indicating that it is the

window that will be overwritten if a new function is called. The pin function allows an
overriding of the window manager’s choice of window to be overwritten. This compels

the window manager to find another window to be overwritten.
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The process | oops around steps 212, 216, 218, 220 and

214 until the windowis not pinned at step 218. A
determination is then made at step 222 whet her or not

to call up a new function, that is, to open a w ndow

or not. If no wndow is to be_opened at step 222, the

screen will continue to show fhe maxi mum nunber of

wi ndows with one of the 15 windows having a changed

Kjigs P sagvctnad! eenasive skeraplannenecdew g therdisclasef] sneithodt faeidentifying
i Wi rweitten if n function i

HIGPfeatYahioRt winthol, T8 BN I et Re N E et p et 200 of

Fign2 gethatwhé brdcead00gnir8at step 30D evithewhyxis@hl @dnber of display
function into the window with the changed displ ay .

wHeRE @BEIdy grcthg sergeopndwith opgef the yandoy(s alisadphaving a display

AR riselE %?%{%Xﬁ/im 82 g‘fea&fnﬁf){vsrﬁérﬁ?ﬁlt o that w ndow. From

step 224, ow nanager en determnes at step
226 whet her the maxi mum nunber of wi ndows is still on

he s en, If the user clpses a windoyw th rocess,
Q08e? BAER Netpreringgon gimeds WF Dot 1 lugrniAdiaRo et i to open
DREU M 1A VO ki dw islth bl BBeERXh AMBIMHARS is HadWiandON522
remains on the screen, the process | oops back to step

whetherp windew has be¢melosed Bwesvindew iecosed, 1§ ppdassegbes back to the

0N 5% ABSS n HhS CFle BL boe i scoen win
svendfelie @indowk dawsg QRBANA didplayschapRtbrisgfle  of the

wi ndows wi Il have a changed display characteristic
indicating that it is the wndow that wll be

1?\5%%&1« thgﬂ)é.(:fn c?os@g,\éﬁoééﬂ&ﬁ{ihﬁgmiig‘ m%?é %tﬁs(gep érﬁe\vﬁétﬂer one of the
unction al [ ows an overriding o e "W hdow
reanRagey windohaihae a ohanged doplayehhecweyistiom  therers nd bich window,

8 TS e O ol e M PR it P Shingea display

@XEBITRIRIY aRY ﬁg\f)ir(?dé’ssolfoof)@@acﬂite? tleQeftarBRLNAYNE BF the remaining

i dentifying owest ranked wi ndow. The difference

wedowe haps oveged dplaypnblara¢terigicotheswin@@@ nuhagdFivgll r@store normal

. h 30 i [ ..
ARG b PO L PP b e
chubse AN@in@6w tha e b nnibekeni drte ®€ ¥1d3aY htgepB3 2, SPIMRYumber of

characteristic Qhan%ed by the wi ndow nmanager. At step
wipgdows o dhcsicriends N fpnger g araxipemised therefaesna windgw neggs to be

Rl Ohd BPPO&E@& Oivél’wrgﬁlg.open a wi ndow or not. [f no
W ndow I's to be opened, "a determ nation is nmade at

step 322

If at step 304 it is found that a window is to be opened, the window manager determines
at step 306 whether the maximum number of windows is still on the screen. If there is a
maximum number of windows on the screen (also meaning that one of the windows has
a changed display characteristic), the window manager will load the new content into

the display window with the changed display characteristic at step 308.

If there is no longer the maximum number of windows opened (e.g., the user closed a
window at step 322), then at step 310, the window manager opens a new display

window and loads content of the newly called function into that new window. The
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whet her a wi ndow has been closed. If no windowis

cl osed, the process goes back to the 10 start at step
302 and there remains the maxi num nunber of w ndows on
the screen with one of the wi ndows having a changed
di spl ay characteristic. If a 8" ndow has been cl osed, a
determnation is made at step”324 whet her one of the
remai ni ng wi ndows has a changed di spl ay

wisloscmanagst then determipey i step ‘g}mhﬁr\m@@wmum sumhgrsof
%ﬁ%@vs%ﬁ% dNe.M.pdow that was cl osed was the w ndow
W the ¢h anged di splay characteristic and the
process Ioops back to the start at 302 If one of the

i ni ng oms has a changed di sp
ifﬁga@e%@?% PPI@ erif BOVREASty e RERGEYS gmeﬁ Pa%tgtﬂaﬁ garh 3PFand loops

S8R a¥p IR 266 &hbS3i5H dtsa@ztulﬁ%u‘i\é A1) ﬁéd ALEB ﬁ%@h;ﬁ“ﬂﬁere is

go back to start at IS is ecause awn
hew theeeaxicetrenurnives of Mndmvsahﬂhe scra¢n. ¥ iegre§idR, ths witdosy manager

u af, 20. wi,ndows on e .screen is Ionerthe

it st R P B e P iRy fdend of assmdts Ragre screen
Dhils i BE eRPeftallad wRWMhdddWosd direlly 8 @R 3R4nit IS

found that a window is to be opened,” the w ndow

manager determ nes at step 306 whether the maxi num

f.owndows is still on t e re. i.s
APOBES G o IR maeelt Sl MR B Dot ) gt mas
beaingdtanats Boesebrddeomibeidg\welvasited. ThBRGEHd6W $B Bden pinned,
characteristic), the w ndow manager will | oad the new
b tiadaw mapeger il igangipy By naxtriapastapniedriades ahgeri320. The

ﬁt’o@&ls %(otp% Iaﬂ{u‘?lﬁts E §16 & da§203|§1ﬁﬁ tl:r)éovsmdbév rhghedrggr ﬁr‘?‘dsrltqo?/ﬁst—

onger e maxi m nunber- of W ndows ene
msked wi- pmadd windd®, wihetbopombt ssdpepl &iﬁé)mnddvemaﬁzﬁgestmges a

he w ndow na a new di spl.a w ndow
ity St Bne D PR o G % aBT L POHEE AR L windows
sk sbrRvn Withdawof tHReyviBdowé REGNE mmﬁ%sd dIsPESl cASLEEALRE The
in step 312 whet her the maxi num nunber of ~w ndows has

preeqss Fegeh eythe startingestem¥@drum nunber is not reached,
the process goes back to the start 302 and | oops 5
around steps 304, 306, 310, 312 and 302 until it is

etk belapgdciated st pheddppatanatdiddieze heRin MayVbé, Her exipIRlBne or
nunber of w ndows on the screen. Wereupon the w ndow

RRI9EIPUIA RPRATAYS SHhe Vagiens fephniguasiisolesaed say bgrimplpmented in
l’fﬁr@\gﬁ’l‘é’, HRNGe Aokl oMEPGOUR a%Ba.IIaHE or 4'c6fBination thereof.

It will be further appreciated that the invention has been described by way of example
only and that variations in detail may be made without departure from the spirit and/or

scope of the appended claims.
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This is the earliest-called wi ndow anong those al ready
on the screen. 10 At step 316, the w ndow manager
det erm nes whet her the | owest ranked wi ndow has been
pi nned and is thus secured frombeing overwitten. If
t hat wi ndow has been pinned, _the w ndow manager wil |
identify the next | owest rankkd wi ndow at step 320.
The process |oops around steps 316 and 320 until the
w manager finds a | owest- ranked un-pi nned
wi ndow, whereupon at step 318 the w ndow manager
changes a 15 display characteristic of that w ndow.
Ther eAnaippgraius féﬂiﬁemﬁyiingla%wwibﬁike@ﬁwiﬂﬂ(ﬂﬂ@ﬁ/ﬁisplgmw‘ir’m%ws ofa
creen wth one of the wi ndows having a change
aﬁsgmuga@l CORUPLRYSIE M, thej apparphis compEiag ¢ wiadey manggercpafigured to:
start] | | t .
ppar pc ey B o fmyhinuibe P ARPRARGIATS blflorkl
20 nordentifyrlotvest ragked vehdisw ol the displayowimdbes;hunidques
di scl gsed e inpl enented i har dwar e, software
nodul @?“B%ggﬁﬁapaaﬁh? ‘étefiﬂﬁ‘a‘?fét“ﬁlg"’fﬁ“ r&“'&%{fﬁinﬁa’f"i on
thereof. It will be further appreciated that the
i nvention has been described by way of exanple only
Znd t hbe appardtes ofeiem h whetean thermapdére nadgenvis cdrdigured to Joad
e ture fr the spirit and/or, 25 scope of the
Igep%%?}nd%% 2 atuer?é).w eito‘agliﬁda‘f' MWW ppar at us f or
identifying a | owest ranked wi ndow of di splay w ndows
of a distributed control system the apparatus
Sonpr Ths #rparatys of dowonrt AbdEPressAine laims, whereinghe window manager
LA RP Ao WE IBUER Pl oAl B bR BB R
wi ndows; and change a di splay characteristic of the
owest_ ranked wi pdow. 2. The apparatus of claim1,
%mer o THe FHRATG agwyrfaﬁaog &he Precedy lgiseyhergin g &indqy manager
BeVhEAREEH inidHiy HRAoWEWRSkel IKES HhStleA ¥e Q¥ biing
The apparatus of” any one of the precedi ng clal s,
Qieewaiten etrsaseid naohidendifpgeext lowegtoaikied wiedow es & nelehowdésy ranked
‘%h% {Vovvest ranked wi ndow as an earliest opened w ndow.
BGY The apparatus of any one of the preceding
cl aims, wherein the w ndow manager

5. The apparatus of any one of the preceding claims, wherein changing the display

characteristic includes rendering the lowest ranked window semitransparent.

6. The apparatus of any one of the preceding claims, wherein the window manager
is configured to determine when the number of display windows opened is no longer the
maximum and to open a new display window and load new content into the new display

window if the number of display windows opened is no longer the maximum.

1. The apparatus of any one of the preceding claims, wherein the window manager
is configured to restore normal display characteristics to the lowest ranked window

upon closing one of the maximum number of display windows.
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is configured to indentify the | owest ranked w ndow
has been secured from being overwitten or erased,
and identify a next |owest ranked wi ndow as a new

| owest ranked w ndow. 20 5. The apparatus of any one
of the preceding clains, wherein changi ng the display
characteristic includes rendekﬁng the | owest ranked

wi ndow sem transparent. 6. The ggparatus of any one of

$.ne phenashodiprideatifing adayest rankedwindesionf disphageindoivs of a

GOHLAH S by ek NG e, LG purber of di spiay

Wi ndows openea 'S noIPongerI? "S5 maxi mum and to

open detérenihidi SPhAmuinlewbeadddispag wisds veOlits @8én bfdned;

the new di splay w ndow if the nunber of display

wi ndo\Heniyymgedomestianked igadow 19 thegdispasnvinpowsand

appar @Hsinef: Gerft ' ' erein

e B e L P R

di splay characteristics to the | owest ranked w ndow 30
pon ¢l osj ng.one af .the maxinu unberﬁgj,dis | ay.
ol tof Meghites oot R R Tpb domSuGtiows of

digeib 8@ d WoREOWy Qb mdisiiyl tBY a¥RaRAOVSE arffon of diafthé 1 Y1y ed
control system the method conprisi'ng: determning a
maxi mum nunber of di splay w ndows has been opened;
identifying a |l owest ranked.w ndow of the displa

1 moe s pre R o e Pl e o3 p Bl thereon or

drhiseddedviifeteifi doHspesig BeRWabR. indrutEbAOf: idplehRaiihd fhkinkdhod of

a | owest ranked w ndow of display w ndows of a

ayfclags 8do 8ont rol system using the apparatus of any
one of clainms 1 to 7. 10 10. A conputer program

product havi ng conputer program code stored thereon or
enbedded therein conprising executable instructions

for inplenmenting the nethod of any of clains 8 to 9.



