Specification |Informati sin ' and._program Techni cal
Field The present invention is related to a GJ (G aphical User
Interface). Related Art For exanple, because portability is
enphasi zed for nobile tel ephones, in nost cases, they are not

equi pped with pointing devices such as a nouse, trackball, or the

| i ke. For this reason, conpared to personal conputers and the |ike
that are equi pped with a pointing device, nobile tel ephones offer
poor operability for selecting icons and the |ike displayed on a
screen. In order to resolve such problens related to operability, for
exanpl e, in Japanese published urBpesificatibrappl i cati on 2004- 179870, it
I's described that nultiple icons are displayed in the sane
arrangenent as a ten-keypad, and in addition to starting up the icon
in the sane arrangene Sit.1.Qn t en-.K h I.s. hel d down, the
correspondi ng nunbersT%$R@ﬁbopgﬁ9§%§§¥%&%mﬁgéﬁﬁéﬁéﬁﬁﬁ@er each icon
Mor eover, in Japanese published unexam ned application 2005-216170,
as shown in Fig. 4 of this bulletin, it is described that when a

di spl ayed TieohgeabFiedd nobi | e t el ephone is divided into an identical 4
x 3 mtrix formas the key arrangenent, a " startup” functjon as
wel | as a key dd%ipyesentigventiys s ieiied &p ﬁe@ﬁ%ﬁﬁ%ijﬁﬁ%ﬂﬂgfm} 3)
are allocated to a "Tree" object 0B34 positioned at block B (4, 3),
and when this key is held down, the object OBJ4 is selected and a

game is spalded Adp. Sunmmary

For example, because portability is emphasized for mobile

telephones, in most cases, they are not equipped with pointing devices such
as a mouse, trackball, or the like. For this reason, compared to personal
computers and the like that are equipped with a pointing device, mobile
telephones offer poor operability for selecting icons and the like displayed
on a screen. In order to resolve such problems related to operability, for
example, in Japanese published ﬁﬁ'giamined application 2004-179870, it is
described that multiple icons are displayed in the same arrangement as a
ten-keypad, and in addition to starting up the icon in the same arrangement
position as a ten-key that is held down, the corresponding numbers of the
ten-keys are displayed over each icon. Moreover, in Japanese published
unexamined application 2005-216170, as shown in Fig. 4 of this bulletin, it
is described that when a displayed image on a mobile telephone is divided
mto an identical 4 x 3 matrix form as the key arrangement, a “Game
startup” function as well as a key assigned to a position corresponding to
block B {4, 3) are allocated to a “Tree” object OBJ4 positioned at block B
(4, 3), and when this key is held down, the object OBJ4 is selected and a
game is started up.

Summary
Problems to be Solved by the Invention



Problems _to be Solved hy.lhlal.lovention ~According to an aspect

of the invention, there is provided an information-processing device
including: nultiple keys; a menory that stores key arrangenent data

i ndi cating an arrangenent of said nmultiple keys; an identification
part that identifies each display position of nmultiple w ndows

di spl ayed on a screen; an allocation part that conpares an
arrangenent of the w ndows obtained by conparing the display position
of each wi ndow identified by said identification part with the
arrangenent of keys displayed by said key arrangenent data, and

uni quel y al | ocaheeording diod anagtpest mfoshe ikegntion, therecisi pyovided an

rel evant wi ndow.from anong said nmultiple keys.so {hat the arrangenent
of ead wIHIBREUGRPTORE I eyt M iy R keE: adnefoy dat

foaid guat 4 el J y
ol Tocat | b8 (e¥, Aahihont Bha idicartify Oh hefinddiiEnt b A SthiBpio
whi ch an Regs;aireifiskelfichtion!Jaecine ddertiificsaencholishe peitionoffihileiply

said notifying part is operated. I nci dental I'y, using the
i nvent i onwindewsi displayedt he abswecneran aledatien epart | that reqrapares t are

| ecti f i ngl i nd f [ tipl i di spl
2 ser een ARgnERTERRQ e R, a0ined fy Kounatut o &SpBy GisBust 7 "
] ) ) % C ' L act
doner bedCheh GO UReHAbATY SRR iaedACRicH BT IO Ak OB R0RFC!
t he wi ndoksysrdisphsyetirtgebaiddegnareshdeyndih elavs emdhartigaelzeal udtgsdsi saidn
on the screen. For this reason, for exaggy%,@pas with the icons

descri bedepeh yeipdawsa kebifes nelecting trit prindaw dromogmong 28’0,
S oror MRBAB IR LB A S8 AT T e LpaRRgER:
necessary ok QafNRBOE Ak GOURRI YinANCd SRS PP AR JRiTRer0bs bl

wi ndows. At each tine, t user confl gures ze and/or position

of each wkagwallboateddryssaidl aliomatiohi part; anblatsebyctivargart thatrseliduds the
confi gur ati_ogs are changed automatical]y, it becones troubl esone as
it requir&@ndew isevhich apsepsratednkey ot plhosated owben apeisthgakeys

bilit . Wi - t he i d ibed in J
bubi 1 sheaPRHERE RYia BB bl matlis sRERERS 61707 ¥ F e compos &1 on i s
one in which teRekRMSalRf Sisthd BeRtRentiBnad¥giifsed M ﬂﬁ%ﬁ@v@fﬁ&éﬁtioﬁédt he

position and/or size iIs changed, the correlation between
posi ti ons pafent Hiemitieowhe melactwnsof eesingle windowe fioke \among malhigésre nt

is lost, thereby ing it difficult to know which of the ten-keys to

press and“@ﬁ@%WﬁdﬂgjkléE‘%(ﬂ Sisd S%e%&%gm%sﬁ'ggeg- Home s cuipke the

i nvention;ls. i . ght - : SGI b and

| vent ondhg! UGN S8 DU L OLS, SARLENTpESHRHOACON R

nul ti pl e W7ogrysofi gl appsttondescsibede in Wiihiese SubRsHeA0 iheRirtsMY

device and wi t hout causi n? a decrease in usability or operability.
application 2005-216170, the windows may be freely changed by the user

for size and position on the screen. For this reason, for example, as with the

icons described in Japanese published unexamined application 2004-
179870, by adopting a composition in which multiple windows are
displayed on a screen in an identical arrangement as a ten-keypad, it
becomes necessary to change the user-configured sizes and positions of the
windows. At each time, the user configures the size and/or position of each
window for personal usability, and therefore, when those configurations are
changed automatically, it becomes troublesome as it requires the user to

restore the configurations for personal usability. Moreover, as with the



Means of Solving.the Problens . Ln_order to_resolve the above
problem a first aspect of this enbodi ment of the present invention
provi des an i nformation-processing device that includes: nmultiple -
keys; a menory that stores key arrangenent data indicating an
arrangenment of said multiple keys; an identification part that

I dentifies each display position of multiple windows displayed on a
screen; an allocation part that conpares an arrangenent of the

wi hdows obt ai ned by conparing the display position of each w ndow
identified by said identification part with the arrangenent of keys
di spl ayedobjectsaideskmlyedrinatammese pidlzhedndnexarnetly applicad mme 20056-
said each_wi w, ey for selecting the relevant. wi ndow from anpng
sai d mult ?-ﬁ”ﬁg%ieyﬁ the CORRPOSIIRN cier B iR IGh (BrkeXR Atiollosated Fb
arrangene sal e [ I.C Si. 0 wiA ROt L vi t
t hat noti%‘é@cgf?éﬂ@é k@]slaé Isbgg{]%lg §§Sf§f§)?]da§w(g{:§ |oﬁsopdéira¥l,ggtg’nzﬁ%

sel ect i oncagelatiohetgRER ¢hé pbbiionk REPME Windbws britheQResd! Al BRtehS

al l ocated when any of the keys notified by said notifying part is
oper at ed. keypad amangemienty it ostnthesehse makfing fit difficodtdionknow which of
inforrratian;?;]{)r cessi ng devigce conparges the.arran%keﬁent of w ndows

di spl ayed ISnIePnECYSIOTRESS RG FAYSHRE 8 GCSHFEREM PPBRADKYs i ndi cated by -
t he key arrang t , - Wi w y

sel ecting the ?gﬁgv%%?&\% rlll?i‘(y)gvlvltgd(%{ ?ﬁgéﬁﬁlﬁé%él?&gﬁ&e ? 8? tj\;&\n@naéﬂ\,\t’%x&nd

the arr angeg@ibedodbd<®y andries hiiR s it6 @nable thienddiédtion of a silh%‘iea»dﬂidbwn,
said identification part may have a conposition in which the display

posi ti on fiforeacong midtipkexetindiess displayes] on tehsetieen ovitleouti eitippiingom
anong the wi ndows di spl ayed on the screen. . reover, sai.

ot yi ngPPHMEARHEEauT kR sanyinga dertenech vl ST s

di spl ayed on the screen, an inmage indicating the key allocated to the
rel evant wi ndow by said allocation part is superinposed and di spl ayed

over the MégsasftSowigotic Problems

In order to resolve the above problems, a first aspecf of this

embodiment of the present invention provides an information-processing
device that includes: multiple keys; a memory that stores key arrangement
data indicating an arrangement of said multiple keys; an identification part
that identifies each display position of multiple windows displayed on a
screen; an allocation part that compares an arrangement of the windows
obtained by comparing the display position of each window identified by
said identification part with the arrangement of keys displayed by said key
arrangement data, and uniquely allocates to said each window a key for
selecting the relevant window from among said multiple keys so that the
arrangement of said windows and the arrangement of said keys are
identical or similar; a notifying part that notifies of the keys allocated by
said allocation part; and a selection part that selects the window to which
an operated key is allocated when any of the keys notified by said notifying
part is operated.

According to an aspect of this embodiment, the information-

processing device compares the arrangement of windows displayed on the

3



Moreover, it may be.a.composition jncluding.an.illum nator that
illum nates each key of said nultiple keys, wherein said notifying

part controls said illumnator, and from anong said nultiple keys,
lights the illum nation of the key allocated to said each wi ndow by
said allocation part. Moreover, it nmay be a conposition

including: a determ nation part that determ nes whether or not the
nunmber of w ndows di splayed on the screen exceeds the nunber of

al | ocat abl e keys indicated by said key arrangenent data; and a
sectioning part that, if said determ nation part determnes there is
an excess screentwiolnshe hrasgemeent ¢hteysnmdidapddoy dhe key asangementilatiows
of a quantity_equal to or less thap t nupber of sajd all ocatable
keys are ?ﬂél%@é@teﬁj TPh?‘WETaWé]P é R@ljihlgﬁ € Bpgi'%esfsleafaar VoE&PWo 0
part allo . ' [ i i QR

art. . Ceife ApiBbehiEnf BF HipIOhSAsRL PRERetiont Bk 36 Ahe Aal
det er m nahi @inPat that determ nes whether or not the nunber of

wi ndows di splayed on the screen exceeds the nunber of allocatable
keys i ndi cat ed Iny addittbrk espidiridantjfiveinon deetrh; may dhavec anéompositionn ipar t

that, if saqi.d determnation . part determ nes, there,is an excess, .

conf i gureé’ﬁ’d&ba&l‘ii éﬁrpsﬁé‘éiB%Sl 1AB| Q&I FRFh \M’W@S\% Qﬁd‘ﬁ uWﬁPVsedY}QP to
or less t NUber..o i . LO. sai d

al | ocat i oaﬂggﬁg Helbcares %18ﬁ%$h ?&)‘Jl{eﬁg@\;ﬁ@@\ﬁ %&%?%Eﬁ%%é&w thin the
partial region pRRédEH SfldNotEping satmMBHhadd RoRJOsition in whidh, eover

anot her aspect of this enbodi nent” of the present invention provides
an i nf or meaclhowindowelisplagedionitbe screchyan magerindicating theyksy alloeated v

that stores key arrangenent data indicating an arrangenent of  sai

i 4 pl o foye selevaRaIRREw: B0 SRR LAGAROR ABAR! 15 SUPEHRIPOREd pF

position Hfsgﬁ%&é&@é&tﬁé?@i%@ﬂ?&ﬁ@eﬁ on a screen; a retaining part
nt o

t hat conpares -an arrangene e ‘Wi ndows obtai ned by conparing the

di spl ay positi oopéorach maydow d @@mdjdsiit@cm bcledimk afeifuniing®ir M@t
part wth_the arrangenment o k(_aals i ndi cated by sajid key arrangenent
dat a and, illyminatesacaelhdeyenf seid sanldiphe deyvs vehedeinh saidr nalifjang rparof
said keys are diff.erent,. retain he di spl ay .posi t.ign ,of said,each
o ndovs” acBBite g TS nipBro aPd o REig Sy Fotleie e, g’ Bk
wi ndow ac [BoTe Ao f | ’ I Lok par t
that compa e e Rl 1 S LI Wi b e ahbeaies
sorting ppatt. wth the arrangenent of said keys, and uniquely

all ocates to said each window a key for selecting the relevant w ndow
from anong sai dViegeeYes) & wayPesad compositien ingleding: a: dpfcaninabiganpart s
are identical ,or simlay:.,a notifyin art that. notifies;of ,the keys
21 Focat et ddpriodh ofhenE it hBRblx bE VigdPs PP ISereat B he
wi ndow t 0 sufabNeaoARCARt flntRY bE Aldeaeiedicharnedl by neilieksy
notified by said notifying part is operated; and a restoration part
that, afterranpemset @atd;candy saitibrirg aqedrt dhatpaf tsaid aletermsinatiendpapl ay

position of said each window to the display position of each_ w ndow
retai ned Bytesmines tese o5 AY g¥gess, sections Mg BeIgER gt MaiplepkeZions ¢ hi s

s i or S PR RAr SR pab® i A RS, HaBChRY ipiin gf 6 CC
ar r angenegljoéahble ki3QMre YdnaSd Withifliasdhade Refdd, vilerein 3¢ AlWEAEYY
according to the arrangenent of keys, the

part allocates a key to each region sectioned by said sectioning part.

Moreover, it may be a composition including: a determination part
that determines whether or not the number of windows displayed on the
screen- exceeds the number of allocatable keys indicated by said key
arrangement data; and a configuration part that, if said determination part

determines there 1s an excess, configures a partial region including
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i nformation-processing device allocates to each wi ndow a key for
selecting the relevant W NJOW S0 that the arrangenent of w ndows
after sorting and the arrangenent of keys are identical or simlar.
Mor eover, in another perspective, the present invention provides a
program for causing a conmputer to realize: an identification function
that identifies the display position of each of nultiple w ndows

di spl ayed on a screen; an allocation function that conpares an
arrangenment of the wi ndows obtai ned by conparing the display position
of each wi ndow identified by said identification function with an

ar r angeneglin@bwk ¥f 4 ﬁtggtaggxgbxo l6@ Ve (HAAGRRRHmbE! & §e$i@][a?ﬁ)chﬁb?e

menory, and uniquely a to said each w ndow a key for

sel ect i ngkeys whdreirnsdidwillodatiof parh dlozatestdkeyrin eagh wikeéyws displayed ed

by sai d key .arrangenent dat a; notjfying function that notifies of
1%@8 Y

the keys wifhinibe pagial sagigngonbeurshbhy sais rafian ®ate| ect i on
function that ects the w ndow to i ¢h. an ef-at e Vit S

al | ocat ed Menﬁ%e%‘fert h@l% S %B%‘i’tf Yggd% ggﬁﬁ:cﬁ&epfy%;ﬁgth]eunﬁsle% is
oper at ed. inventiog'\/@fcﬁﬂﬁég an ﬁltyﬁhaﬁ@ﬂ-?%éesgﬁf H@?fcbvﬁlclﬁdlﬁgp!'r&ﬂﬁﬁle
invention provideS a programfor causing a conmputer to redalize: an

i denti fi cheygym fognwdriyahat stetesi kbyrarrdnigesnértalada splieatimpsn birangefieatch
of multiple w ndows, di splayed on screen; a retai niggmf unction_that

a
conpar es @h S8id anulsipde tkeys; aReldgntifisation mait lengidies apacky dispéay

2, S B PSS

data stor i i faet : NMEBtai i 1 d
t he arrangg‘%pﬁ{%ogﬁggfr ngéelggngpef glﬁf ?Jelglgﬁfﬂ@ ret ﬂ%ﬁh?ﬁ@ﬂ@%tﬁ@
posi tion dispday gosition of eabhvwideeidentifiéd bytsadd iddmificvionsparhevith
di splay position of said eéach wi ndow according to the arrangenent of

sai d keys thearrangerpent ehkeymindiented Rxtsaid kpy reangameat dataganthif the

wi ndows after the sorting by. said sornti,ng function,wiith t

o oeemafinEeBEnt G saR Rigdike, a8, P astebrs "ot el deovs. Ao
k f i : 3 7 i ! 1 Lt &

" nd vat o SEEOEEL Rfaibd The HGHAP hosHIdH B s i BACHTRAAGY, bl Rrfink it

arrangenetis sores itﬂenﬂithiy oosiion lodrsaid eadli fwindgwl aocoiding tteathe

notifies of the keys allocated by said allocation function; a

sel ect i onangngement ehsaldderyscar allpeatipmpary that eempares the peieagemerby
is allocated when a of the..keys notified b ai. otifying function
5 oper ot b AW e be AR 1 SotorBRg Dart it TR b Pneatot by
sai d sel egti u i i { fod i

w ndow tog%}'qgeec?ijsé %ﬁgyﬂgggiélﬁ ﬁ]d%%é%?c %élém%rﬁ%iw\ggeﬂtog %%%;&géﬁ%&ﬂ@
ret ai ni ngtha pelevant whidegetfowf atbag! saiénhibiiple keys so that the relevant

two arrangements are identical or similar; a notifying part that notifies of
the keys allocated by said allocation part; a selection part that selects the
window to which an operated key is allocated when any of the keys
notified by said notifying part is operated; and a restoration part that, after
the selection by said selection part, returns the display position of said each
window to the display position of each window retained by said retaining
part.

According to arraspect of this embodiment, if the arrangement of
the windows displayed on the screen is different from the arrangement of
keys indicated by the key arrangement data, upon sorting the display

position of each window according to the arrangement of keys, the



Accor di_ng Dl ‘ ol i.0n—a-si ngl e Wi ndow nmay
- ibe sel ected from armng rrultl pI e W ndows di spl ayed on a screen w thout
equi ppi ng a pointing device and w thout causing a decrease in
usability or operability. Brief Description of the Draw ngs

Exenpl ary enbodi ments of the present invention will be described in

detail based on the follow ng figures, wherein: Fig. 1 is an
appear ance di agram of a nobile tel ephone 10 related to the present
exenpl ary enbodi nent; Fig. 2 is a block di agram showi ng a

har dwar e conposition of a nobile tel ephone 10; g is a
di agr am showifoymatioatprocesspigsdevion atibcaies éo sach windew a keyliformselecting e

al | ocat | on HHpTeERs: window 1 ghat g e A EAngeE A VeI s Hing and
swi tching pﬂ?&&%&néerﬁé‘r?t%f‘l&?rs%‘i’e AaMat 6r bhgphone 10;
| Moreover, in another perspective, the present invention provides a
program for causing a computer to realize: an identification function that
identifies the display position of each of multiple windows displayed on a
screen, an allocation function that compares an arrangement of the
windows obtained by comparing the display position of each window
identified by said identification function with an arrangement of keys
indicated by key arrangement data stored in a memory, and uniquely
allocates to said each window a key for selecting the relevant window from
among the multiple keys indicated by said key arrangement data; a
notifying function that notifies of the keys allocated by said allocation
function; and a selection function that selects the window to which an
operated key is allocated when any of the keys notified by said notifying
function is operated.
Moreover, in yet another perspeciive, the present invention provides
a program for causing a computer to realize: an identification function that
identifies the display position of each of multiple windows displayed on a
screen; a retaining function that compares an arrangement of the windows
obtained by comparing the display position of each window identified by
said identification function with an arrangement of keys indicated by key
arrangement data stored in a memory and, if the arrangement of said
windows and the arrangement of said keys are different, retains the display
position of said each window; a sorting function that sorts the display
position of said each window-according to the arrangement of said keys; an
allocation function that compares the arrangement of windows after the
sorting by said sorting function with the arrangement of said keys, and

uniquely allocates to said each window a key for selecting the relevant



, Fi g. 5 Ts—afirsroanpresereerarsprtay-of a nobi 1 e tel ephone 10;

Fig. 6 is a first exanple plot of the display positions of each

w ndow on a position identification matrix 18b; Fig. 7 is a second
exanpl e screen display of a nobile tel ephone 10; Fig. 8 is a third
exanpl e screen display of a nobile telephone 10; Fig. 9 is a fourth
exanpl e screen display of a nobile telephone 10; Fig. 10 is a fifth
exanpl e screen display of a nobile tel ephone 10; Fig. 11 is a second
exanpl e plot of the display positions of each wﬁndom/on a position

et LS RS k3 pR Ao i By ARRLS 1SR e

of a nobi |& tieltehbaskevafl two arrangements are identical or similar; a not1fymg
function that notifies of the keys allocated by said allocation function; a
selection function that selects the window to which an operated key is
allocated when any of the keys notified by said notifying function is
operated; and a restoration function that, afier the selection by said
selection function, returns the display position of said each window to the

display position of each window retained by said retaining function.

Effects of‘ the Invention

According to an aspect of the present invention, a single window
may be selected from among multiple windows displayed on a screen
‘without equipping a pomﬁng--deviee-- and-without causing a decrease in

usability or operability.

Brief Description of the Drawings
| Exemplary embodiments of the present invention will be described
in detail based on the following figures, wherein:

Fig. 1 is an appearance diagram of a mobile telephone 10 related to
the present exemplary embodiment;

Fig. 2 is a block diagram showing a hardware composition of a
mobile telephone 10;

Fig. 3 is a diagram showing a data composition of a selection-key
candidate table 18a, a position-identification matrix 18b, and a selection-
key allocation table 18c;

Fig. 4 is a flowchart of a window switching process 1 executed on a
mobile telephone 10;

Fig. § is a first example screen display of a mobile telephone 10;



Fig. 14 is a diaqram.Shouiad.2. modified exanple of.a position
identification matrix 18b; Fig. 15 is an ei ghth exanpl e screen

di splay of a nobile tel ephone 10; Fig. 16 is a flowhart of a w ndow
changeover process 2 executed on a nobile telephone 10 in relation to
a first nodified exanple; Fig. 17 is an explanatory diagramof a

w ndow swi tching process 2; Fig. 18 is an exanple screen display
related to a first nodified exanple;

Fig. 6 is a first example plot of the display positions of each
window on a position identification matrix 18b;

Fig. 7 is a second example screen display of a mobile telephone 10;

Fig. 8 is a third example screen display of a mobile telephone 10;

Fig. 9 is a fourth example screen display of a mobile telephone 10;

Fig. 10 is a fifth example screen display of a mobile telephone 10;

Fig. 11 is a second example plot of the display positions of each
window on a position identification matrix 18b;

Fig. 12 is a sixth example screen display of a mobile telephone 10;

Fig. 13 is a seventh example screen display of a mobile telephone
10;

Fig. 14 is a diagram showing a modified example of a position
identification matrix 18b;

Fig. 15 is an eighth example screen display of a mobile telephone
10; ‘

Fig. 16 is a flowchart of a window changeover process 2 executed
on a mobile telephone 10 in relation to a first modified example;

Fig. 17 i1s an explanatory diagram of a window switching process 2;

Fig. 18 is an example screen display related to a first modified
example;

Fig. 19 is a first example screen display related to a second
modified example; '

Fig. 20 is a second example screen display related to a second
modified example;

Fig. 21 is a third example screen display related to a second
modified example;

Fig. 22 is an example screen display related to a fourth modified

example;



Fig. 19 is a first_ e . Shlay rel ate 0 a second
nodi fi ed exanpl e; Fig. 20 is a second exanple screen display
related to a second nodified exanpl e; Fig. 21 is a third
exanpl e screen display related to a second nodified exanpl e;

Fig. 22 is an exanple screen display related to a fourth nodified

exanpl e; Fig. 23 is a diagramshow ng a case related to a
fifth nodified exanple in which a backlight of a ten-keypad is
| i ght ed; Fig. 24 is a diagram showi ng a nodified exanpl e of

utilizable keys and an arrangenent thereof related to a sixth
nmodi fi ed exanpl &ig. 23 is a diagram showing a case related to a fifth modified

example in which a backlight of a ten-keypad is lighted;

Fig. 24 is a diagram showing a modified example of utilizable keys
and an aﬁangement thereof related to a sixth modified example;

Fig. 25 is an example screen display related to a first modified
example;

Fig. 26 is an example screen display related to a second modified

example.

Description of Réference Symbols

10: mobile telephone; 10a: lower chassis; 10b: upper
chassis; 11, 1la: ten-key input part; 12: display screen; 12a, 12b, 12c:
regions; 12d, 12e: partial regions; 13: controller; 14: transmission part; 15:
operation part; 16: display; 17: call-processing part; 18: nonvolatile
memory; 18a: selection-key candidate table; 18b: position identification

matrix; 18c: selection-key allocation table.

Detailed Description
Exemplary embodiments of the present invention will be explained

with reference to the drawings.

Configuration

Fig. 1 is an appearance diagram of a mobile telephone 10 related to
the present exemplary embodiment.

As shown in this Fig., a ten-key input part 11 is set on a lower
chassis 10a of the mobile telephone 10. On this ten-key input part 11, a
total of 12 ten-keys—including the numerals from “0” to “9” and the

symbols “*” and “#"—are assigned in a 4 X 3 (rows X columns) matrix

form. In addition, by operating these 12 ten-keys, it is also possible to input



Fig. 25 is an exanple screen display related to a first nodified
exanpl €] Fig. 2b I's an exanple screen display related to a
second nodi fi ed exanple. Description of Reference Synbol s
10: nobile tel ephone; 10a: |ower chassis; 10b: upper chassis; 11, 1
| a: ten-key input part; 12: display screen; 12a, 12b, 12c: regions;
12d, 12e: partial regions; 13: controller; 14: transm ssion part; 15:
operation part; 16: display; 17: call-processing part; 18:
nonvol atil e nmenory; 18a: sel ection-key candi date table; 18b: position
identification matrix; 18c: selection-key allocation table. Detailed
Descri pti MNragana, Rigikewal yalphlibdidreticagibrd, N@iRoSsem, andertie ohka | |
be explained with reference to the draw ngs. nfirguration

Moreover, for example, keys for instructions of Call Request, Clear, and

End Call, cursor keys, a mode switching key, a power key, and the like are
set also on areas other than the ten-key input part 11 on this lower chassis
10a. At the same time, an upper chassis 10b of the mobile telephone 10 is
composed of a liquid crystal display panel and is set with a display screen
12 on which characters and ilﬁages are displayed.

Fig. 2 is a block diagram showing a hardware composition of the
mobile telephone 10.

In this diagram, a controller 13 includes a CPU, ROM, RAM, and
the like and controls each part of the mobile telephone 10 by executing
programs stored in the ROM or a nonvolatile memory 18. A transmission
part 14 performs transmission with a base station of a mobile telephone
network or a mobile packet transmission network. An operation part 15
includes the above-mentioned multiple keys and outputs operations signals
to the controller 13. A display 16 is composed of a liquid crystal display
panel and a drive circuit thereof. A call-processing part 17 includes a
microphone, speaker, speech-processing part, or the like and performs call
processing. The nonvolatile memory 18 is installed with an operating
system (OS) with a built-in GUT function, and display control of windows
and switching control of windows with dialogue rights (active windows)
are performed by the GUI function of this OS.

In addition, for example, in a Unix (registered trademark) OS, there
are many cases in which the GUI function is not included as a kernel, but in
such cases, software for a GUI function may be installed separately from
the OS on the nonvolatile memory 18. Moreover, the OS includes a
multitask fonction for concurrently performing multiple processes at the
same time, and on the display screen 12, for example, a separate window is

displayed for each process being concwrently performed. The above-
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Fig. 1 is an appearance Eiagran1of a nobile tel ephone 10 related to

t he present exenplary enbodi nment. "~ As shown in this Fig., a
ten-key input part 11 is set on a |lower chassis 10a of the nobile

t el ephone 10. On this ten-key input part 11, a total of 12
ten-keys-including the nunmerals from"0" to "9" and the synbols "*"
and "#"-are assigned in a 4 x 3 (rows x colums) matrix form In
addition, by operating these 12 ten-keys, it is also possible to

i nput hiragana, katakana, al phabetic characters, pictogranms, and the
| i ke. Moreover, for exanple, keys for instructions of Call Request,

Cl ear, anghenbidn€dksivitchitigosntisiyst the windewswithahe dialbgye righp osfers fey,
and the like are set also on areas other than the ten-key_ input part
11 on t hi switehisg Gray¢i windmy for deliwedngwiser iapuisreceiyed through e op
of the nobile. .teleph 10 i s conposed of. a kLiquid crystal.disgl
panel - andSP&aLER it v (i ubFe SRruaneing, entid Bl of cof S8

| mages ar ' H ol - ' |

nar dvr o SosaRloRY Bftvrgre) o a/seBardde vindolt AEbLFeA s fighepicieen
di agram &2controller 13 includes a CPU, ROM RAM and the |like and

controls each part of the nobile tel ephone 10 by executing prograns
stored in the PdOrenves ethonanyolatiiememorysl8 arg stg SelesHopaFay 14

Pt vor kot bt 1 6 & et i e ahof e Agbs b BaREEon 15
i ncludes {be ARQVERE Hél?”%c.”’(‘jﬂ itRb fniﬁ%Yl% félé;él%ﬁeoqbs RPer %fi!nﬂﬂ?‘v |

signals to the contro A display 16 i s conposed of a liquid

crystal diwitthingnpoekssahdeacribséd beloiw, aeldctionekeef fof sehictingrwneleosisng
part 17 includes. a mcrophone, speaker, speech-processing part,. o

the |ike aiedigbividoaly alieqated deawsltimle windovshdaipiayade orethsr 9iSi@131y!r S
netal <. ML 90 RS R SR b AsRH el pefidr L o
L0928 LA i) NpAOH PSSR SCEIR, B 08 st o
t r ademar kkey3S Figh#fa inacfunthey iihastetiomoithiecassigrenéidl off thedlt2 tem-keysnot
my be. | na¥iagl 28 Sekaraviigate: Bieme 8 SThannEig opddi TEHOREIRIR 15,
per  or m nidicat iR HESR PR ) RE Slllafe Aln SekefiBR R A bl 4y
screen 12554i0imeneEBbRIinAte SERA’@L,eYW ol exch Jelkep] &y eshibRteddnNihe
process being concurrently perfornmed. The above-
selection-key candidate table 18a. On the mobile telephone 10, it is
possible to identify the ten-keys that may be allocated as selection keys, as
well as the arrangement of each ten-key, by referring to this selection-key
candidate table 18a.

Moreover, as shown in Fig. 3(c), the position identification matrix
18b is a matrix having the same 4 x 3 (yrows x columns) arrangement as the
key arrangement of the ten-key input part 11, and is used when determining
the ten-keys to be allocated for each window displayed on the display
screen 12. Moreover, the selection-key allocation table 18c is a data table
that registers and coordinates each window displayed on the display screen
12 with the ten-key information- allocated to each window, and, for

example, it has the data structure shown in Fig. 3(d).  On the mobile
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menti on - ~gi al ogue ri ght
refers to switching froma w ndow for deliveri ng user inputs received
t hrough the operation part 15 (a process acconpanyi ng the execution
of the OS or application software) to a separate w ndow di spl ayed on
the display screen 12. Mor eover, on the nonvolatile nmenory 18
are stored a selection-key candidate table 18a, a position

i dentification matrix 18b, and a sel ection-key allocation table 18c.
On the nobile tel ephone 10, in a w ndow sw tching process 1 described
bel ow, sel ection keys for sel ecting w ndows, are individuall

al | ocr:]at edtelephane 1§ & ls\ma@hie tn Kkﬂnégfﬁdhéhﬁ‘mﬂ@“ﬂfi@ﬁﬁﬁ%mﬁ@&&h ajtgn- Eut
t t t t
o rey T R Hhar s BB bk TP RTeHY to i st Sifin-Bey Aot R 18

Fig. 3(a) is a further |IIustrat|on of the assignnent of the 12
ten-keys using an X-Y coordinate system As shown in Fig. 3(b),
i nfor mati lperatiomat i ng each ten-key that may be allocated as a

sel ection key, as well as assi ggment coordinate data (X of each
ten-key, is rediig éisa lowehart odpsrmden gwitc @&@M%p@l@é@nfm

my o al PIREISCRGRonE 10, Hop xBTS, B4 Tob Mot lqiesubtCIg S aniigye "

each ten- Egghczﬁibﬂ Eﬁf?ﬁfﬁfé‘&etpelﬁg'e%eéﬁt\eﬁ%'tﬁé ShAk ﬁﬁ‘iédlh 4 thifligsid 8a.

Mor eover , shown 1 n Fig. ;, the position-identificaltion matrix
18b is a fmiction, laascpatpte rveinslamzelséldmplayedmﬂne displayn=’year izrfgeemh as

the key arrangement of the ten-key in 11, .and is _us en
det er m ni ﬁgpﬂcwélqnewﬁa@w b%mgeewut%laﬁgmq eeaféwiwmrﬁmd@pgm gq on

18c is b M BpEET sciBrnf B 6Eherd ieS She oo e i 1ol ©

di spl ayed gt fed dhee! BYard tdstartiba W §Witthehé Qﬁlﬂﬁ%ﬁv It (e HidPgue
al l ocated to each w ndow, and, for exanple, it has the data structure

shown i n Eight, th¢ dont:oiler HE statis Ithe Wmdewtmﬁchﬁg priocess polsadditionp
identify t wi ndow cor,r spo ding t that i.s held down by
referringl 1{1@13{%?%3 524 86’21 ONS %é’ipq%}'q(g@%ttﬁ%alsﬂ)i%f scregn 1 EQHEF%PPBFP to

the switching instruction, the dialogue right simply needs to be transferred

from the window that has had the dialogue right to the window that has not
had the dialogue right. Therefore, the window switching process 1 shown
on Fig. 4 is particularly useful for cases in which three or more windows
are displayed on the display screen 12.

When the window switching process 1 is started, first, the controller
13 identifies each remaining window after excluding the window with the
dialogue right at this time from among the multiple windows displayed on
the display screen 12 (Step S101). For example, in the example screen
display shown in Fig. 5, a total of four windows including window B,
window C, window D, and window E and excluding window A that has the
dialogue right at this time, are identified. In addition, the window having
the dialogue right is excluded because this window is not included among
the switching candidates.

Next, the controller 13 cbmputes the display position of each
window that has been identified (Step S102). Regarding each window

12



Fig. 4 is a flowhart of a wi ndow switching process 1 executed on a
nobi | e tel ephone 10. For exanple, on the nobile tel ephone 10, if

mul tiple application software are bei ng executed at the sane tine
using a nmultitask function, a separate wi ndow is displayed on the

di splay screen 12 for each application software being executed. If
mul ti pl e wi ndows are di splayed on the display screen 12 as descri bed,
when the node switching key is held dowmn and there is an instruction
to switch the window with the dialogue right, the controller 13

starts th ' W, SV L Chei SyAl. £l.N Lid j are: t wo
w ndows a‘ﬁéﬁ#&%@d‘)ﬁ%h 1Sﬁ|g¥8$£a};%/8§ clrzéegdrﬁ?ﬂﬂgiér’ @Soﬁgsgfa{gg"rg%lgﬁ 15
swi t chi ngpbRsgdd By Wdbrdinate dhfl 6PUR tpldft Sip"Rhd co8RliRateodMe of the
transferred fromthe wi ndow that has had the dial ogue ri ght to the

wi ndow t Hadttdmerigittttihafl thehwindaw dpotanglehtandTthe centnoder il Betherelooy
"1 whi ch RBESS ThieBIRa RN & ASEP ApeuCoRr et L) 's@fgef SeniE S:S
19 7 . ST . Lo o1ip

cont rof | §o0tSthal RE ESRMANY Rt GRIPRAGERS dnd Bock, L) Bl &Bblay "

w ndow W’C];sésiﬁds‘ﬂ ¢f shaWugindowt Fat exBhiplé, e the coranpledséreen ndisplagl e
w ndows di spl ayed on the display screen 12 éSt ep S101). For ex | e,
¥

y
in the exshowe isd&iged, dooydimtes oyl (F2gy2h, (xd, y8),adnd(x4,0y4) are
wi ndows i ncl udi ng w ndow.B, wi ndow G wi,ndow D, and wi ndow E._and
excl udi ngPQMPHSH 38 the SHSHIAK PORBOHS A SHBEOPT nWViBLOV Wi ,Di_ra@d

SR L, aa . = ; . _
exct uded Sndse B FhineRftveh T HdaRHh, 18K ATIRY ot B g e rliow s
candi dat egot limited tb'QPéé ceﬁlﬂﬁ covriimtdsedestribed aputesatd fordi:aphly, the

position of each wi ndow that has been identified (Step S102).

Regar di nconadinatésneibiie tdpdpitdyedr te ednrditiated of thedradymapghtityy may
exanpl e, the djsplay region is managed by coordi nate data of the
top-1left t?fPBseéind coordi nate data of the bottomright tip of the

w ndow (rectan , I of or : Hhe
central coordi gg%’ gfg@%@@@omgﬁ g g%#%?ﬁéﬁ}aesb?ﬁhg’hﬁd? Hgﬁggﬂ?}ﬁ zﬁat}&
coor di nat E8loghdwig imiFigod(c) fiaym ¢he honvoladle eednatsers {Siep SIO3)hThen,
di splay position_of each w ndow. For exanple, in the exanple screen
di spl ay sthewoentroller d3 empares dhedisplay rositipny of ergh winfow sanpyteyl,

o e OS5, e O RBL Y PSS O MR B o
0 P12y OSBRI oISy MBRE il FORLGY pREIRIEREAL ol

top-1eft thepdisplayhgogition difreickswaiddvheorbilie positioghidentificatiyn hratrixed.
Next, the controller 13 reads out the position identification natrix

18b shownl8tn (Biey. S804) Rarcewamplendmike sase of fhawrampde seresn Ssphy.
Then, the,contr.oller 13.cogpayes the display posityo f egch w _ndow
conput ed ?@W%éna%’&eiﬁh&p%w PBS@BHﬁr@]%H&Wé $’e@tﬁ\’/éﬂ”§ogi ti%nal
rel ation i ' # Vi hasovi & HibV
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t he posi tFign 6(bpin iaf state iomwiieh their idbtebtrelatiSt0g)sitional rlatnisears n

t he case of the exanple screen display shown in Fig. 5, the display
posi ti onsPi§FeieAdows 13, C, D, and E are plotted on the position

state in ani o e il PR IR lichlifies Th@loBidibhit vl (1)
preservedaf each wirfc‘lf%(\ﬁ forf ﬂiﬁposﬁﬂ@n GaaitiftdtRim Adttidasb. Foeexbhfle, in

coordi nate val ues ( each wi ndow on the position

i denti i ctheicase odtthe possion iHentifzaigh epatiin 1¥reshowee inFig E(apodi t)on
identification_matrix, 18h sho inFig. 6(a), (3, 1), (1, 2), ( 2),
and (2, 3@,8559(%%114 (och 280 tdraciisel a5 trh&t@%m&vwewﬁémﬁwsﬁ,
window C, window D, and window E, respectively. Moreover, in the case
of the position identification matrix 18b shown in Fig. 6(b), (3, 2), (1, 3), (3,
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3) and (2, 4) are i dentified as the coordi“'r"l'late val'uesNgl‘(twitnﬂgw B,
| hdow C, window D, and w ndow E, respectively. ,

\(,:Montrol ler 13 refers to the selection-key candidate tabl eI 18a a;d Y
identifies the ten-key corresponding to the coordinate val ues (X,

of each wi ndow (Step S106). For exanple, in the case o]" 't'he posiktei on
identification matrix 18b shown in Fig. 6(a), ten-key "3", tEn- y
"4", ten-key "6", and ten-key "8" are identified as the ten-keys

di to coordinate val ues (3, 1)_ of w ndow B: (1, 2) of
wi ndow G, §5,ad) Qo) arediatifcda (icoctiimle V8 Srid BAPES Y

- l.dent i-fied, for each wwndowin this Step
;rgﬁ-t(ggsk:ﬁ%g&%‘aéﬁn%ﬁ’é’ﬁdw JRsPestdely.he ten-keys that are

allocated to eaq{e PlOWoALBHer 13 refers to the selection-key candidate table
18a and identifies the ten-key corresponding to the coordinate values (X,
Y) of each window (Step S106). For example, in the case of the position
identification matrix 18b shown in Fig. 6(a), ten-key “3”, ten-key “4”, ten-
key “6”, and ten-key “8” are identified as the ten-keys corresponding to
coordinate values (3, 1) of window B, (1, 2) of window C, (3, 2) of window
D, and (2, 3) of window E, respectively. The ten-keys identified for each
window in this Step S106 are the ten-l;:eys allocated for each window,
When the ten-keys that are allocated to each window are
determined in this manner, the controller 13 then coordinates the
information of each window with the information of the ten-key allocated
to each window and registers them on the selection-key allocation table 18¢
(Step S107). For example, in the case of the example shown in Fig. 6(a), as
shown in Fig. 3(d), ten-key “3” and window B, ten-key “4” and window C,
ten-key “6” and window D, and ten-key “8” and window E are each
coordinated and registered on the selection-key allocation table 18c.
After this, the controller 13 superimposes and displays an image
~ indicating the ten-key allocated to each window over the corresponding
window {Step S108). For example, as in the example screen display shown
in Fig. 7, an image of the ten-key “3”, an image of the ten-key “4”, an
image of the tenkey “6”, and an 'image of the ten-key “8” are
superimposed and displayed over window B, window C, window D, and
window E, respectively. In addition, this example screen display shown in
Fig. 7 corresponds to Fig. 6(a), and in the case of Fig, 6(b), an image of the
ten-key “6”, an image of the ten-key “7”, an image of the ten-key “9”, and
an image of the ten-key “0” are superimposed and displayed over window

B, window C, window D, and window E, respectively. Moreover, in the
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determned in this nanner, the controller 13 then coordinates the

i nfor mat iFloN"OT €acn W NOOW W thn the Thformati on of the ten-key
allocated to each wi ndow and regi sters themon the sel ection-key
all ocation table 18c (Step S107). For exanple, in the case of the
exanpl e showmn in Fig. 6(a), as shown in Fig. 3(d), ten-key "3" ‘and
wi ndow B, ten-key "4" and wi ndow C, ten-key "6" and w ndow D, and
ten-key "8" and w ndow E are each coordinated and regi stered on the
sel ection-key allocation table 18c. After this, the
controller 13 superinposes and di splays an image indicating the

ten-key atdsecsttibe dxAngsie hnﬂﬁ@dﬁgp]ﬁy%ohhﬁhfﬂg.%%ml W Fkovo (43 ep
S108) . For exanple, as in the exanple screen display shown in Fi g. 7,
an i mage imhagehef thentekdgey' 327, amnimagegef thie tehdszetye‘ﬁﬁka;a ittige ofrihertege of
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respectiv . I {0 1S,z i in Fig.
7 corresp&%swwgoggg’%ﬁg?ﬁgh‘g@m%@ﬁﬁb‘g%%%ﬁ? n i mage of
the ten-key "6'Negntlid@sigrsliert 5 deimiges whethezinyGghedbntles sttt key
"9", and an inmage of the ten-key "0" are superinposed and di spl ayed

over wi ndatw 8jpesimplosedCandi disjplay@) hasdbegmbield Howine gpiept B1@P) As a
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been hel danloparati®map esddas decwradesnd treturhs o tStap Kel0% Han the other
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hand, if #ifocadiontfabld €8c le@ysidehififies she witdowphaedk aldcaes pb ajtedens
hel d down (Step S109: YES), the controller 13 refers to the

sel ect i onkéebeisg lsddidosn (StepeS LIgY. ot exaionte, fin ke state wf Hawexample i
allocated to the ten-key hei el d do Step .Sila). .Eor..ex le, in
he Stat csdspen ABPLRARII o b aan Jaraniy B emandnwDys iaehtfisd Whdk o
w ndow D §1S i j fope de@N- H3 dfhs N P
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when the ten-key "4" or the ten-key , respectively, is held down.

window D is identified when the ten-key “4” or the ten-key 67,
respectively, is held down. |

After switching the dialogue right to the window identified in the
above Step S110 (Step S111), the controller 13 completes the window
switching process 1. According to this switching process, the delivery
destination of subsequent user inputs received through the operating part 15
is changed to the switched window. For example, in the state of the
example screen display shown in Fig. 7, when the ten-key “3” is held down,
the controller 13 switches the window having the dialogue right from
window A to window B. Moreover, when the ten-key “8” is held down, the
controller 13 switches the window having the dialogue right from window

A to.window D.
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After switching the dialogue right to the window.identified in the
above Step SII% (ot ep §II%, the controller 13 conpl etes the w ndow
switching process 1. According to this switching process, the
delivery destination of subsequent user inputs received through the
operating part 15 is changed to the switched wi ndow. For exanple, in
the state of the exanple screen display shown in Fig. 7, when the
ten-key "3" is held down, the controller 13 switches the w ndow

havi ng the di al ogue right fromw ndow A to wi ndow B. Mreover, when
the ten-key "8" is held down, the controller 13 switches the w ndow
havi ng the di allngidentalitiof emmmgﬂe]dﬂwhé\cheewf o exdinple screen display

I ncidental |y, for_exanple, in _the case of the exanple screen display

shown i n Fhgwniip, Figa 10hdn dhewbose dpesipi4, iif thedisplay pagitiossot eaeh of
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h b I d |y, 4 f the.displ i
e et
(oo aol, N SPhoppeaEl s iRl Sis 0N IS (At

of one w odeindoe E hanbéex seletieddi spl ay position of the other w ndow
to an adj acent )Jgri d where a_djsplay position of a w nhdow has not been
plotted. For exafseguently; ik thesdisplay: pesiEoasppe mmmﬂe iWindoy's are

2 R ALl OB 00 05 1
of v ncdow 15 e jndotes FORKA G ifl the SeBfe Bid, e QIARIIRY, PPRalten
t r ansf er r tiegdispydpcsitiony of ose twindowf and tdosiers the displayrpdsieon oif the or
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wi ndow E to within the gri or the adjacent coordinate values (4,
1). In thbserpdetfed wethiethk gyid' for ¢oordinate anbwst(3, li)natosh@&EynNorkgver

h | h i spl it f.w nd i t_hi
che cont gl LDty hesvehe sl peeliien oL it £
display Pt f@boddHalAOUBs (8, 14 Witk 1R AH e BE dififlay position of

window E to within the grid for the adjacent coordinate values (3, 2) and

allocates a ten-key. In this case, as in the example screen display shown in
Fig. 12, ten-key “7” and ten-key “8” are allocated for window D and
window E, respectively.

Of course, in the case of the example shown in Fig. 11(a), the
controller 13 may transfer the display position of window E to within the
grid for the adjacent coordinate values (4, 1). In this case, the ten-key “*” is
allocated to window E. Moreover, the controller 13 may leave the display
position of window E within the grid for the coordinate values (3, 1) while
transferring the display position of window D to within the grid for the
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4111Si esuansaael | SLIMSLLLM Si eSene_adj acent coordinate val ues (2,

1).  In this case, ten-key "4" and ten-key "7" are allocated for

w ndow D and wi ndow E, respectively. Moreover, in the case of

t he exanpl e screen display shown in Fig. 13, the controller 13 may
transform and use the angle of the position identification matrix 18b
by an angle of +200 as shown in Fig. 14, for exanple. In this case,
after identifying the display position of each window B to J.,

excl udi ng wi ndow A that has the dialogue right, the controller 13
conpares the display positions of each window B to J, conprehends the
rel ative padjaténtralordeiat velues ¢2, Epdh thisnchive, Bit-key 43 addden-deyi HB's
the angle for transformng the position identifi.cation matrix 18b so
t hat the d?@rﬁlfﬂ‘ﬁaﬁ%@%ﬂm W Wit TEPCFNBYr opri ately fits

shown i1 Fi g, 1MoBss e sl B8Rk RrrRECERE R R i gl
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di spl ayed wvsingtibe giospicayidentificatior matopbite shawnainr Bigg d fe tan-beys awe

o e, roRGHb oA RABARY s hey BBt e S ifen oy
candi dat e FA0 ll%. ]I\%%recﬁfég, laoﬁﬁ{tgls OE cﬁﬂﬁcﬁg Jo sft‘?of% bk rb‘iil%"\{nt 0
refl ect the*=arrangenent of the ten-keys. Consequently, a single

wi ndow maywiheclsgipesitRmh ideatifieanog nidieix i isforgeWbdevengle sifHapedran

the display screen 12 w thout equi pping a pointing device-such as a
nouse, trap@ditibn, identifination keatiird tuensfrmede bys tmpngle efudB0oman be

usability or operability. ... .
Y fetained i advande within the nonvolatile memory 18, Moreover, as shown

in Fig. 14, the composition may be one in which, rather than transforming
the position identification matrix 18b, upon implementing a transformation
process to transform the display position of each window B to J by an angle
of -20° in, for exainple, the example screen display shown in Fig, 13, the
transformation-processed display position of each window B to J is plotted
on the position identification matrix 18b.

According to an aspect of the present exemplary embodiment
described above, the mobile telephone 10-identifies the display position of
each remaining window after excluding the window with the dialogue right
from among the windows displayed on the display screen 12, compares an

arrangement of the windows obtained by comparing the display position of
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DD

,;Nbdlfl =, T & —reeco w2 > e T8 a COWpOSitionthat
executes the wi ndow switching process 2 shown in Fig. 16. In
addition, in the flowhart of the w ndow swi tching process 2 shown in
this figure, for steps perform ng the same processes as in the w ndow
switching process 1 shown in Fig. 4, the sane step nunbers have been
attached. Moreover, in the follow ng description of the actions,
descriptions of steps performng the sane processes as in the w ndow
switching process 1 shown in Fig. 4 will be abbreviated. As in

s s 1 shown in | viat
mode o ¢ cRilp TGS VR ABRRERERRE e 1aREN, ird B i sySedof o1
the_wi ndovikey CaniiBareltablouss, uhdhiloculis #e8lectibheleylh et bendo |

t el ephone 10 starts the wi ndow switching process 2. en the w ndow
swi t chi ng mflecédbhe arrangemanteof the ten-keyheConsequently; a1 Single winflows

each remai ni ng, w ndow af t.er excl udi t he .w ndow . wi th .t he di.al ogue
Tt ronMatoRg fHEdied! P STAPRAGIE BRDHPlS) SHBGRVENAIDRRapRe ke en
12 (Step 3 : j : 2 Ser i . LN
Fro 10 odpplay Saped 12 Richut Babliifh A BOGHRG Gitee SRS 3 st

i denti fi edirallebxd]l, 6hehé dikd-0lahdr withoapraaukis: heedlictiphaih m_aabﬂit?rmof
each wi ndow that has been identified (Step §102). In addition, Tor

t he coordi nperabidliya (x, y) of the display screen 12, the bottom| eft
tip of the display screen 12 (rectangle) is (0, 0), wherein the
y-coordi nate val ue increases in the upward direction and the

X- coor di na%déﬁ%%gxh@&ases in the rightward direction. Next ,
e

the contro 137arranges each wi ndow identified.in the above Step
S102 in deggemié nongiolier 13 ayt hgvel asgibposicoht than ewedidied ige Riiabedt
y-coordi nate_val ue (Step_S201). For exanple, in the case of the

exanpl e scswiphigigsprogyss hahewmirrFig. 1, Ik additions o khe flosghartr eihthes

th i nd .B,to F.in.d di der. f th i spl iti ith
E EE hi SPEEW%\%M & Boaros Sersin B8 ege T gty Rgffa?miﬂ?ﬁn@\,g |
e contro : H : r In
osconai ng A pIoCES BRI B wANRISAHIRE BIOL AR SRRt Bie 1 B
to 3, the yameoswpr ankder# haved bekhe atthctehols Meovelseek, 7id dh@, fellwlvinie

wi ndows ranked 10 to 12 becaone group, 1, group 2, group 3, and group
4, respect f¢ssiripiionn of hdiec agons, dascriptions! ofssioph perfamying1 thea)same

w ndows B, _C and D are sor.ted int roup 1 an i ndows .k, E, G
are sort edPiIFESG BuF Boc Window\Ryy C}%Pgr TOLERS gr\#tﬂwntlﬁ lgoﬁtwgﬂl%&
13 sorts eggie\Mapspw i nto ascending order fromthe display position
with the | owest x-coordinate value (Step S203). For exanple, in the
case of the examd én sliwense of HHegwiddtveswitvhiniowréteswl Inglaw Lin Fig, 4
wi ndow B in_group 1 are,sorted in that order, while wi ndow E, w ndow
G and w nWdRLR imodg switching keydsthaldi downandothase i rast nstustipngto
17(b)).

switch the window with the dialogue right, the controller 13 of the mobile
telephone 10 starts the window switching process 2. When the window
switching process 2 is started, first, the controller 13 identifies each
remaining window after excluding the window with the dialogue right from
among the multiple windows displayed on the display screen 12 (Step
S101). For example, in the example screen display shown in Fig. 10, a total
of six windows including windows B to G are identified. Next, the
controller 13 computes the display position of each window that has been
identified (Step S102). In addition, for the coordinate data (x, y) of the
display screen 12, the bottom-left tip of the display screen 12 (rectangle) is
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After this, the controller 13 allocates ten-key "1", ten-key "2",
ten-key "3", ten-key "4", ten-key "5", ten-key "6", ten-key "7",
ten-key "8", ten-key " 9", t en- key s ten-key "0", and ten-key "#"
in order fromthe window ranked 1 (Step 5204). For exanple, in the
case shown in Fig. 17(b), ten-key "1", ten-key "2", ten-key "3",
ten-key "4", ten-key "5", and ten-key "6" are allocated to w ndow O,
w ndow C, wi ndow B, w ndow E, wi ndow O, and w ndow F, respectively.
When the ten-keys that are allocated to each wi ndow are determ ned in
this manner, the controller 13 then coordinates the information of
each wi ndg@y OV, wheirdify thefyoccmidinie @ﬁlﬁd\mctmegﬁyﬂmhk atdedirécicrnsid
w ndow and registers themon the sel ectl on- al | ocatl on table 18c
(Step 81oﬁ)exm@rdmat¢evaiummqwams indhe tigh aﬁ%@é@ctm di spl ays an

Lg??glsbgﬂhfﬁé' Cﬁﬁ%@%“t@g‘% 4 ?gcgﬁi%éégﬁg W‘iﬁiﬁﬁ%ﬁ?ﬁ@f%%
examl e shgue iofi021 BloeBRiE order REATRhE RGNEFHlisRl Hins

in Fig. 1 an 1 mage of an 1 nage o an i1 mge

of ten- kemgﬂbst y%bdrdﬁﬁt@e Gﬂfahhe.erqste@yszgt) Bor emgple;fmt&wk&w obthe and

an i mage of ten-key "6" are superl nposed and di spl :ﬁéed over w ndow D,
wi ndow C, CHamatsvseeei diablﬂ/yEs (W/IﬁadDV\Fl@ 18adh wqw@w r L%gg@ages/éhq/
Next, the co trol termnes of t he t e hat
hre Super PRY big B B impfceliRi, o iom. R dhwity Sosiite 55 e

ST ABE B 85Tl ETAVE Aty Bt

control l'ei3 odp§ ahdyanange@mdowmtogromgs bﬁahreannaimcaﬂdmgairdef ror
has occurre and returns to Step S109. On the other hand, if_ any of

the ten- k& gankdiSten 208 ﬂhﬁbﬂ&dﬂ@nwlﬂﬁl%\m a@@lﬂedd ﬁ@ﬁi fb@vﬂlf(d&\@)
S109: YES |l t | Il

tabl e 180}%& %@?Bi Oexg%qung@%@% #‘?a? q@@l%l‘g ewt?@?i

b hel I
bel ng. el et seSust, BHAR)), ERrPXAM Soup trEﬁof%*%Fy g heaseor
when t he tlmmkemplél Shownthethaan(ay, Sitidowedpelt iatgl ¥ are sbebd idtown.

After swtchi ng e d| al ogue rq{é{ﬁé to the window identified in the
above St eSrSI b apgveindgws oie serted MtoLeYRE- et es t he wi ndow

swi tching proc d| thl S n o]
delivery desti ﬁgﬁnznf% a;%é}bgg ‘z’?‘ m‘% ?é g%’i% f%gﬁ WH}C&%HHY%e
oper at i NgaRandidd drderC hRE et @15 ?Wsﬁl%ﬁeqntﬂ RO WES x%&ixﬁte in
the state of the exanple screen display shown in Fig. 18, when th
t en-key " vilues(Step 6266W1F01t trearoply, inlthecads of the ehmpldwehwwndnvﬁg
havi ng th(i Ejl al Qg erig
7(a), Wm ow D wmdow C, and window B in group 1 are sorted in that
order, while window E, window G, and window F in group 2 are sorted in
that order (refer to Fig. 17(b)). |
After this, the controller 13 allocates ten-key “1”, ten-key “27, ten-
key “3”, ten-key “4”, ten-key “57, ten-key “67, ten-key “7”, ten-key “37,
ten-key “9”, ten-key “*”, ten-key “0”, and ten-key “#” in order from the
window ranked 1 (Step S204). For example, in the case shown in Fig. 17(b),
ten-key “17, ten-key “27, ten-key “3”, ten-key “4”, ten-key “5”, and ten-
key “6” are allocated to window D, window C, window B, window E,
window G, and window F, respectively.
When the ten-keys that are allocated to each window are

determined in this manner, the controller 13 then coordinates the
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fromw ndow A to wi ndow D. Moreover, when the ten-key "6" is held
down, the controller 13 swi tches the w ndow having the dial ogue right
fromw ndow A to window F. Even with the wi ndow sw tching process 2
descri bed above, a selection key can be allocated to each wi ndow to
reflect the arrangenent of the ten-keys. I ncidental ly, as shown
in Fig. 25(a), if the seven windows A to G having the same horizont al
wdth (wdth in the x-axis direction) are assigned and arranged
vertically (y-axis direction), the x-coordinate val ue of the display
position; j : L { ep
5102 becomorRPRRTERN findofy FRRPIE IR udth BR Bl 1TERC Aot o

swi t chi ndoeaock ewiadaw sndeadisterssthetroon theselecdonken alloc@tishdabieildcet hi s

Fi g. 25(6% (refer to Fig, 16), ten-keys "1" to "7" are allocated in
order to (S wlldbwkhen,tthecaipleyel3 Sepsrempasqsoand sisplayhanimage

3203 are BiElieB el ke ATBRSEA' U ehctf AriGCor b% e chieSppidiog °F
211 oat e IRESPEHEPBIORI FORBEADR, I PiseTihe chanyle sHiopBiih Fig.

downwar d,17¢b}, hstiphtht lexmaenple soreeodisplafy shpevmin [Fig.yl 8, theimageaot esment
of the ten-keys is not suitably reflected in the allocation of a

<

sel ecti orkeleyl s gndmagefiieRey 2", an Thegepdten-kayt ér, dHPAES A§ Qe
or ocees B85, nd% aBoFRED 11 RORREL "7l 1 1BepaPLehdy T ifE M
x-coor di ; o] /R O/ ; 1 i Sy |

N hin B P e T R el P EEe
wi ndow i swvimsiewgBediadewdF r ambyedndew tH, cedpegtivalyd after sorting each

wi ndow i n descendi ng order fromthe | argest y-coordi nate val ue,
ten-key "1", t et%e'wn,trql lﬁeéetmﬁm,ﬂ$éﬁh¢<%9r any ,ofttgﬁiqz ey that
ten-key "5, - 8", n c 0", nten "3 en- \' 6

en key e subFimiied dpa. S53EEY have bELIER dodm (SBP FHON s

wi ndow r galdfl ifa NIEySHENiSATIERIBASTSmOhe Keystthat ﬁé%ﬁg@ﬁdﬁ&e@ﬁﬁ@' e
shown in Fig.” 25(a), fen-key "1", ten-key "4", ten-key "7", ten-key
"s", ten-digplay@d istlesldkégwhs5(StepnB10@nN@y, 118" cantzoHét dGatispliys a

wi ndow A, wi ndow B, wi ndow C, wi ndow D, wi ndow E, w ndow_F, and
wi ndow am%é@s%dp&wlyg ﬁﬁa anhepefRigRak RERT hes odrarTesh and retuiay tee

i ndow A 116 1O G YEbUGE A, 3 ofig T Y RS Tl fbeffibdeRgs™”
wi ndovs AidodBpheilie idle RoWIE (SR 5909. WITNN hevclhtioller 1DGeRerdths

direction) are aSsigned and arranged hori zc_)nf ally (x-axis direction),
t he y-cod @Iimhcémmakebegﬂlfopahonrmbg flRe aticspdentiffassiha ovindowettat is

Wi ndow SlBeRAgopTE deustey %’ﬁgﬁ‘%l;ﬁwk%ﬁeﬁiﬁqaf b salbio 18 Doun
|2 (he samCwRREERITEIG Wicks CRRISY IRSRIR IE. P, SRRRLTEP AP

sel ecti ofF isepentifind avhdiethe! teadasyet] "apmihenthdes! $6° eedprlbliesly, idkeld
arrangenment of the ten-keys because groupi ng based on sorting cannot

be pe_rfordiﬁﬁl-pr operly. Therefore, after conputing the display
57t by coor it R R SBRERE SEmblr ul SR eRbbeE oS
y- coordi % e : Wi | Gl

W t hin a%%ﬁ)ggeggp mg%)g%e@gg;%\g{gg?’e ﬂrléanégg&?roi?%gﬁsy?g@@n{ersle etﬁg %kgch

w ndow i svaghignestosess 2l racgadingerdi thad Isyvitchiitl giroeesss othei delieagh
wi ndow i n, ascendi ng order fromthe |argest x-coordinate val ue,
ten- key 'destingiéon régubsequenkwsardypputs receiznd taspugh the vperating pat 15

ten-key "6" ;. ten-k 7", ten-key. 8" en-key 9" ten-key "*"
t en- key '16"‘?ha£1&8dt@Ik%ygwi&eﬁﬁﬁséméfr I %Q:rateéa e’o%éﬁef%ﬁ 0 gthe
example screen display shown in Fig. 18, when the ten-key “1” is held

down, the controller 13 switches the window having the dialogue right
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(2) For exanple, as_in ple screen display.shown in Fig. 19,

if the nunber of the wndows B to R excluding window A that has the
di al ogue right, displayed on the display screen 12 exceeds the nunber
of "12" ten-keys that are allocatable as selection keys, the
controller 13 sections the display screen 12 into regions 12a, 12b
that include 12 or fewer wi ndows and all ocates ten-keys for each
sectioned wi ndow 12a, 12b. At this time, transition fromthe region
12a to the region 12b is perforned in response to hol ding down of the
cursor key. O course, such sectioning of regions may be perforned

wi th a patftemmwindoiw ak tohwinddwui. IMoféoyer,26hap. the ten-kayoi‘68uerhelds

112" oty ki ool B AR 53 e
e kSRR, e 9 R SUBMBRe Rt A

di spl ayed gekddbad abdve, raagelléﬁiomggs esn baGlloohidd B éath%ﬁﬂwlr to keflect

sel ected using the curfsor key, ed on window K, a partial region

1f2e Itlhat itln%ila.n'dagemﬁmtdmﬁ_heften%ysanedquanti ty or Ikess_thalnlthe nunber
e S5 0N ) SETSAE oIS
cont 1 gur iy ied i ' e Fort AR midgE R TicHS ML RS HeBbubRR B °

top-left eqasgioned Ahd drithdedov@vichRy s HfRetibhR GhebtbobidifiB #ige be

a conposition that configures a parfial region So that the w ndow
sel ect ed wfithg displaycpositon faft sadnwihdoweAt tr Gricohiputed dn rthgi above-

col ume) SHHSEROIRN & bEctince e Sumeg Alie 6N % EhaastaaVige the

d. | i . . t . . H H .

the arr angunbRr PHRALAKHoaRs R JRriotsd AT EE Mildows iy fp G Bigh O
al | ocat ablkis#igse5e0t(kefer ke Rig. 1OQesREPAilNdoaTt detarichrd iherder

arrangenent of "the w ndows ob%'ai ned by conparing the display position
of each wittdbevwindawstAdodbr(Bog@vent this is fer cases Keywhichgoeting ris mieé

| ection-k idate table 18a. the .coptroll 3 fist identjfi
The. i spl By IB0E0: Birase dhE HCAPRRUIAAS 1 MenRerd St 203 e b the ©°
i spl €GP AE _ < RE the
cach i noSE TRUbAres il W' Ge'df PRt LRI amh e befEion PR

of the tebekgye B tdokeys f1Fite. “PLlar@natlodhtedr int bider frbmahindewesd, t he
ten-keys and switches the w ndow that has the dial ogue right. Then,

after conptléchnig lacated ibeviigheste aownwent eskhoughe thewet ivinoedoss3 of
returns each wi.pdow Ato Mto jt ri gi pal displ ay. Sitho ccoy di ng
Lo the i SBPEPIRNSthe alippemanh of dititeb-Keve ik Sy ehled if the
nonvol ati | H?ﬁ’&? It ik al so be a conposition in
whi ch the?gloze 0 Xgégﬁl%ﬁggg\%ﬁ&b%cm\%?ﬂgﬂo stored along with the
di spl ay positi ofhérefotes aﬁemchgidthg tendisplalBpositien eifreachewsidosv dh
each window B to Mis changed during the sorting-of each window B to

M and, af t4ep tH&2sof t@mﬁg&@%@ﬁﬁghﬁnﬁ proesbe e dhe gaetordinadowalie ofm

i t d it i.0i .. di I tat di t.o,th i |

bosi 1 on e & bapftadafid s fisoheRSiEh RS BRERE FrOP waraoHs e Bird
18. - b i d |

Tomory 16 Pme IFC SafeVuIRNnLS WEIEARIRAD SobehBleN IHEL oI IS s

and si zes determined Satleachheindoow & assignehant amenptdvyrteabiyd and mifteand

nodi fi ed exapple 1, cases i.n which the dialggue yight is transferred
to a new youHEISepel Winsdesw indescendimngd erderi Bem tﬁ@ﬁam@h Ynedendinate

wi ndows a uper i npesed kgpl d. . Lhe W adow.t0, whi ch.4he

di al ogue 5’?‘815% Q?i'k??a st Ees'rr}g%l’dn%y’ %ﬁﬁfﬁ}’s pf a}gﬂﬂﬁ%x tﬁgt%kgﬁr?un'@q’n

this manngey 47 eeygey 9, TBY-KBG A°CIBRAT +PN thAMY €47, 1BR KRGy,
and ten-key “#” may be allocated in order from the window ranked 1. With

such a composition, in the case of the example shown in Fig. 25(a), ten-key
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using a blinking display, a different color, or the like so that the
user may identify which w ndow has been sel ect ed. (4) After
superi nposi ng and di splaying the i nages of the ten-keys in Step S108
of the wi ndow switching processes 1, 2, the controller 13 nay have a
conmposition which, for a ten-key input part 11, enables only
operation of the superinposed and di spl ayed ten-keys while disabling
operation of the ten-keys that are not superinposed and di spl ayed.
Mor eover, instead of superinposing and di splaying an i mage of the

ten-key & qgﬁ—ﬁ(\%ﬁi ‘f:éﬁ’, ﬁ%ﬁ%ﬁ%nfm%ﬂ%ﬁys‘hﬂmeﬁﬂce? g%” %@n—ﬂe& apy Hay a

conposi tion Tn tion o he ten-ke I’ocated to’eac
Wi ndow niy-lesy 6R’S areryibsbaaed & WEHASSEEA QW ihdewdB s Riiadow T efindadv I8

course, it may be a conposition in which such a nessage is notified

as a voi wndes &5 yendwor Bpard windowHa, rspoetivady; anh e aixangdent of

enbodi mept and nodified exa 1), of the w ndows .di spl ayed on the

G oo oy D Gakeys My B rededto in Sy Hight 1106 ALI0AYD OF HEARGHRBY

t hat hask%éﬁcﬁ'&ﬁﬂ%ﬁ}’k?%@ but it nay be a conposition in which a
SO a

selection-key 1S a ocated to the wi ndow that has the dial ogue

right. (Mordoser,cxanshb®n @ RigkI250h), ifhaie figs windoWwanah o E

i ndividual ten-keys may be set under the ten-key input part 11 so
t hat, athasting el egmefvarticalawadth-(wadth timte: wiaxdodireofionharegassignedsses

T
21 1 ocat qnple i Al BATHOf of Beff Wllol s 0% edombFiERtiEkale |
"6" al |l ogaddf d1bcade’dWWhén the dvih@owkeyitcBingabtoeesd 2distperfdrittdnids.

Even with such a conmposition, in addition to achievi ng a simlar

ef fect abeiwindowsahdoE showindndiige2sih)) hesausattheiyneatrdingge makie of

i mposi ng. and dj spl.ayi ng i f .the ten-keys, i spl ayed
content oA Wik 16 Eats Rtk S48 Sttt ity e abge YebSAIL Chece,
badd ghio s 28 ARSI ERA S A b 204 GRRbERACY b deflect
of the tibe-dretement of thé Gn-kegs decangegmnpint basel baroktys camndthe

ten-key input part 11 is not limted to 4 rows x 3 columms. For
exanpl e, bé perfesmedpeopasls x 3 colums, 2 rows x 2 columms, or 3 rows

x 1 col um. eover, id may be.a n-,key input. part 1la that i.s

el daed on o HESHBEe. e Somptidh Y aisilay PRI MARAOE s R winow B ren:
such as t i L : i LT i ma

use keysgt;égrsﬁl%\g?tt?lgg‘g H%géﬁg?(:hll(%]ggbf\eass %\Im{;}ﬁa%gtg P@lgﬁéﬁg%l%l grésij d
nuner al sgachnd cohmparédk eandd\tbe ysdrdmatarchiveraf gach windotes the same

ten-keys, .and noreover, the arrangenent is not limted to a matrix

form ~ value or is a value within a predetermined acceptable range, it is
determined that each window is assigned and arranged vertically, and after
sorting each window in ascending order from the largest x-coordinate value,
ten-key “17, ten-key “27, ten-key “37, ten-key “4”, ten-key “5”, ten-key “6”,

Lexge2>

ten-key “77, ten-key “8”, ten-key “9”, ten-key “*”, ten-key “0”, and ten-

key “#” may be allocated in order from the window ranked 1. With such a
composition, in the case of the exan'ip'lé shown in Fig. 25(b), tenkey “17,
teh—key “27, ten-key “37, ten-key “4”, and ten-key “5” are allocated to
window A, window B, window C, window D, and window E, respectively,
and the arrangement of the ten-keys may be reflected to some extent in the

allocation of a selection key to each window A to E.
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(7) By executing the OS (program) Stalled on the nonvolatile nenory
18, the’ﬁﬁBTTE"TETEﬁﬁﬁﬁﬂLgﬁ'TEBﬁﬁﬁf€r)‘peFTdrhE processes related to
the present invention, such as the wi ndow swi tching processes 1, 2
(refer to Figs. 4 and 16) and the |ike, but such prograns may be
provided to the nobile tel ephone 10 through transm ssion, or may be
provi ded by being stored on a recordi ng nedium such as a nmagnetic

di sk, a flexible disk, an optical recording nedium or the |ike.

Mor eover, in the above-nentioned exenplary enbodi ment, a case in

whi ch the present invention is applied to a nobile tel ephone is

described, but hedrixaniitl Ainhecsasiile strdacdsplay Whowh iEigonesent
invention may be applied’is not limted to a nobile tel ephone "and may

be, for exathd spmbePrd theeyintoweB to Rjemoludingewmdoay A ghai hes s
communi cat,iqn terninal.. contai ned within a publj.c wire] ess LA a
o rona IR EE IR ishaYen O tha FiSAY REREBoL, eXbreds: 5o fitaber of

Mor eover , uilﬁa_ai%flg%egggﬂ{artert gﬁ?%gﬁei 8 \lljgt’g,il-r lr(r% ;'?égét e %g\‘l'tl%ﬁ r ]t3here

(di splay déevice) onriect’e 0 'a conpute n"body and used,
are casesgedtiofsl e Qhplal spfeRy 13 AR régfionddEZh, | I iRatcikh@E 1206r
requi rements of the information-processing device. Mreover, a
transmi ssifower winddws ahd alosaten ten-keys forezhichMectioned winhdowhi2agidbe
exanpl es,

xecut oo fdBiES JABwioR KOG Giecisgaan 18 1A 4H GeERE TR biTRRESon

mmy be. pelt rspogSR o ARALhERIAA REIh, Bl 1607 Eifrsb G0 e

are Toal | Sel e B T ke, M st & o thar o

i's not |inited Moreowar, shshwwinn Big. 26(byyit mhay be Keat wherew indow | Aisred

coys, | selbtd Wing T ERREE Rey st it wiiddw A, d Bartidl Regioh 120m!
includes windows of the same quantity or less than the number of
allocatable ten-keys is configured, and a ten-key is allocated to each
window displayed within this- partial region 12d, while if window K is
selected using the cursor key, based on window K, a partial region 12e that
includes window of the same quantity or less than the number of
allocatable ten-keys is configured, and a ten-key is aliocated to each
window displayed within this partial region 12e. In addition, in the example
shown in this figure, a case in which a partial region is configured so that
the window selected using the cursor fits in the top-left end within the
region has been described, but it may also be a composition that configures
a partial region so that the window selected using the cursor fits in the
center within the region.

Moreover, as shown in Fig. 20, if the arrangement (3 rows x 4
columns) of each window B to M, eﬁciu%ling window A that has the
dialogue right, displayed on the display screen 12, is different from the
arrangement (4 rows * 3 columns) of the ten-keys that are allocatable as
selection keys, upon comparing and detecting the arrangement of the

windows obtained by comparing the display position of each window with
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a nenory that stores ke rrangenent data indicating an arrangenment
of said plurality of keys; an identification part that

I dentifies each display position of a plurality of windows currently
di spl ayed on a screen, each wi ndow capabl e of being displayed in any
position within the screen; an allocation part that conpares
an arrangenent of the wi ndows obtained by conparing the display
position of each window identified by said identification part with
t he arrangenent of keys displayed by said key arrangenent data, and
uni quely allocates to said each window a key for selecting the

rel evant therateamgensentarfothg teniktys|stomdi inythefseleeyionskeyt banditdhee table
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i nformation-p ssing device of Claiml, wherern sald ent | tion
part identdws &s3 tdedumds)s pf dlye paskeyonschosar in Wigd2ly ard ciftedithi, it
w ndows with dialogue rights, from anong, the w ndows_ di spl ayed, ogn the
scr een. aﬁocates thegten-key% and switches the v?rmdow that has the dgiglogﬁe right.

Then, after completing the window switching process, the controller 13
returns each window A to M to its original display position according to the
display position of each window A to M stored in the nonvolatile memory
18. In addition, it may also be a composition in which the size of each
window A to M is also stored along with the display position in the
nonvolatile memory 18, wherein the size of each window B to M is
changed during the sorting of each window B to M and, after the switching
process is completed, each window A to M is returned to its original
display state according to the display position and size of each window A
to M stored in the nonvolatile memory 18. Of course, a RAM may be used
instead of the nonvolatile memory 18 for storing information related to
these display positions and sizes.

(3) In the above-mentioned exemplary embodiment and modified
example 1, cases in which the dialogue right is transferred to a newly
selected window have been described, but when multiple windows are
superimposed and displayed, the window to which the dialogue right is
trapsferred may be displayed in the foreground in this manner. Moreover, it
may be a composition in which the newly selected window is simply
displayed in the foreground without transferring the dialogue right from the
original window. Moreover, a window may simply be selected without
transferring the dialogue right or changing the display order. However, in

this case, it is necessary to display the window that is ultimately selected
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3. The information-processing device of Claiml, wherein said
notifying part, ~Tor Ch W naow dirsprayed on the screen, superinposes
and displays an inmage indicating the key allocated to the rel evant

wi ndow by said allocation part over the rel evant wi ndow. 4. The

i nf or mati on- processing device of Claim1, further conprising an

illumnator that illum nates each key of said plurality of keys,
wherein said notifying part controls said illumnator, and from anong
said plurality of keys, lights the illum nation of the key allocated

to said each window by said allocation part. 5. The o
i nfornati @emprPBESKINYARPYE @ QbR Od1br, biftiehEke G8TRAI fioEker may

identify which window has been selected.
(4) After superimposing and displaying the images of the ten-keys
* in Step S108 of the window switching processes 1, 2, the confroller 13 may
have a composition which, for a ten-key input part 11, enables only
operation of the superimposed and displayed ten-keys while disabling
operation of the ten-keys that are not superimposed and displayed.
Moreover, instead of superimposing and displaying an image of the ten-key
allocated to each window, as shown in Fig. 22, it may be a composition in
which information of the ten-key allocated to each window may be
diéplayed as a message on the display screen 12. Of course, it may be a
composition in which such a message is notified as a voice message.
Moreover, in the above-mentioned exemplary embodiment and modified
example (1), of the windows displayed on the display screen 12, a selection
key is not allocated to the window that has the dialogue right, but it may be
a composition in which a selection key is also allocated to the window that
has the dialogue right.

(5) For example, a backlight that can illuminate individual ten-keys
may be set under the ten-key input part 11 so that, at Step-S108 of the
above-mentioned window switching processes 1, 2, instead of
superimposing and displaying an image of the ten-key allocated to each
window, the backlight is controlled to light the illumination for-—for
example, as shown in Fig. 23—the ten-key “2” allocated to window B, the
ten-key “4” allocated to window C, ten-key “6” allocated to window D, and
ten-key “3” allocated to window E. Even with such a composition, in
addition to achieving a similar effect as in the above-mentioned exemplary
embodiment, by not superimposing and displaying images of the ten-keys,
the displayed content may be prevented from becoming difficult to see. Of

course, it may also be a composition in which lighting control of the

25



a determnation part that determ nes whether or not the nunber of

wi ndows

disprayed on the screen exceeds the number of allocatable

keys indicated by said key arrangenent data; and a sectioning
part that, if said determ nation part determnes there is an excess
sections the screen into a plurality of regions so that w ndows of
gquantity equal to or |less than the nunber of said allocatable keys
are included within a single region, wherein said allocation
part allocates a key to each region sectioned by said sectioning
part. 6. The information-processing device of Claim1l, further

conpri si nGacklight isepél€bahad raaéﬂag) Rvifi@ rthe tshpkrifpoditidn aad VhishAging® b fn
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part.

ten-key input part 1la that is included on a keyboard for a personal
computer and has an arrangement such as that shown in Fig. 24(a), and as
shown in Fig. 24(b), it may use keys for inputting hiragana, katakana,
alphabetic characters, numerals, and the like. Keys used as such are not
limited to ten-keys, and moreover, the arrangement is not limited to a
matrix form.

(7) By executing the OS (program) installed on the nonvolatile
memory 18, the mobile telephone 10 {computer) performs processes related
to the present invention, such as the window switching processes 1, 2 (refer
to Figs. 4 and 16) and the like, but such programs may be provided to the
mobile telephone 10 through transmission, or may be provided by being
stored on a recording medium such as a magnetic disk, a flexible disk, an
optical recording medium, or the like. Moreover, in the above-mentioned
exemplary embodiment, a case in which the present invention is applied to
a mobile telephone is described, but the information-processing device to
which the present invention may be applied is not limited to a mobile
telephone and may be, for example, a PHS (registered trademark) terminal,
a wireless commuunication terminal contained within a public wireless LAN,
a personal computer, a PDA, an electronic notebook, or the like. Moreover,
as is clear from the mode in which a monitor device (display device) is
connected to a computer main body and used, there are cases in which the
display is not included in the composition requirements of the information-
processing device, Moreover, a transmission function is also not required.

Moreover, in the above examples, in the controller 13 of the mobile
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7. An —f-ormatTomprutes st ngetert-ce=runpritsingr a plurality of keys;
a nenory that stores key arrangenent data indicating an arrangenent
of said plurality of keys; an identification part that
identifies each display position of a plurality of windows currently
di spl ayed on a screen, each w ndow capabl e of being displayed in any
position within the screen; a retaining part that conpares an
arrangenent of the w ndows obtained by conparing the display position
of each window identified by said identification part with the
arrangemne e cpy r 91%'3]5&10 : .

t he arran{gjz.'té‘?ﬁ@mﬁéow’stgtl?icczljI Wi n%g\?\swtg%?rﬁﬁlé?%sr ?%r?%grrent OF ggstae?dlﬁ Efe&;}élll %re
di f f er ent the ©leatifisation ofivwidaw pesitibneandfthe alldceden ofikegovbut these a
sorting part that sorts the display position of said each w ndow
accor di ngfinstions raay begeertenmest by sepatasy dedicated hardware, for example.

That is, so long as the functions of the above-mentioned present invention
are realized, the mode of implementation of the hardware and software is

not limited to that shown in Fig. 2 or the like.
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an allocation part that conpares the arrangenent of w ndows after the
sorting by said sorting part with the arrangenent of said keys, and
uniquely allocates to said each wi ndow a key for selecting the
rel evant WIl Il dOWfrom anong said plurality of keys so that the
rel evant two arrangenents are identical or simlar; a notifying part
that notifies of the keys allocated by said allocation part; a
sel ection part that selects the window to which an operated key is
al | ocated when any of the keys notified by said notifying part is
operated; and ,arestoration part that, after the selection by
sai d sel ect i¥hatpactaimedtisir ns t he di splay position of said each wi ndow
to the display position of each wi ndow retained by said retaining
part. 8. A -programfor causing a conmputer to reali ze:

1. An information-processing device comprising:

a plurality of keys;

a memory that stores key arrangement data indicating an
arrangement of said piurality of keys;

an identification part that identifies each display position of a
plurality of windows currently displayed on a screen, each window capable
of being displayed in any position within the screer;

an allocation part that compares an arrangement of the windows
obtained by comparing the display position of each window identified by
said identification part with the arrangement of keys displayed by said key
arrangement data, and uniquely allocates to said each window a key for
selecting the relevant window from among said plurality of keys so that the
arrangement of said windows and the arrangement of said keys are
identical or similar;

a notifying part that notifies of keys allocated by said allocation
part; and

a selection part that selects the window to which an operated key is

allocated when any of the keys notified by said notifying part is operated.

2. The information-processing device of Claim 1, wherein said
identification part identifies the display position of each window, excluding
windows with dialogue rights, from among the windows displayed on the

screen.

3. The information-processing device of Claim 1, wherein said

notifying part, for each window displayed on the screen, superimposes and
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an identification function that identifies the display position of
each of a plurality O windows Currently displayed on a screen, each
w ndow capabl e of being displayed in any position within the screen;
an allocation function that conpares an arrangenent of the w ndows
obt ai ned by conparing the display position of each wi ndow identified
by said identification function with an arrangenent of keys indicated
by key arrangenent data stored in a nenory, and uniquely allocates to
said each wi ndow a key for selecting the rel evant w ndow from anong

the pluralit f keys indi.cated by said key arrangenment data;
noti Fying 1 St apEhoifienias Hhe frk 1B dRs relavy wiidew by
al | ocati on fspHACHIcRBii 0@ Pt over théire?zﬁla%l?‘é»'iﬁ’db\{;.unc“ on that selects the

wi ndow to which an operated key.is allocated. when any of the.keys.
notified by said .notifying function is operated. 9. A program for

i ter Lj.-ze: . i dentifi.cati tion .that
Gent i 11 s tne. of 0 SyoRRel6F arocsrsiaad s o RS A et Grmabsine

currently diugpll@nithtenhat HineRRtesea6h kv 0681 GARARTE o Okefiei NY
di spl ayed in any position within the screen; a retaining

function that corffes! saicamosifjegepart slonjiolieais olbtainasor, bynd from

conparing t I it fo whndow t.dentd fied by, sai
Cdent 1 at FHSE SRSEVLRAY SR, PERR T URERNRENY D IR R 6ET] ey
arr angenent saldteacls ndnéokviby snidralfocatioanshet.i f t he arrangenment of said

wi ndows and the arrangenent of said keys are different, retains the
di splay position of said each w ndow,

5. The information-processing device of Claim 1, further comprising:

a determination part that determines whether or not the number of
windows displayed on the screen exceeds the number of allocatable keys
indicated by said key arrangement data; and

a sectioning part that, if said determination part determines there is
an excess, sections the screen into a plurality of regions so that windows of
a quantity equal to or less than the number of said allocatable keys are
mcluded within a single region,

wherein said allocation part allocates a key to each region sectioned

by said sectioning part.

6. The information-processing device of Claim 1, further comprising:

a determination part that determines whether or not the number of
windows displayed on the screen exceeds the number of allocatable keys
indicated by said key arrangement data; and

a configuration part that, if said determination part determines there
is an excess, configures a partial region including windows of a quantity
equal to or less than the number of said allocatable keys,

wherein said allocation part allocates a key for each window

displayed within the partial region configured by said configuration part.
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a sorting function that sorts the display position of said each

w ndow according to the arrangenent of said keys; an

all ocation function that conpares the arrangenent of w ndows after
the sorting by said sorting function with the arrangenent of said
keys, and uniquely allocates to said each wi ndow a key for selecting
the rel evant wi ndow fromanong -a plurality of-keys-indicated by said
key arrangenent data so that the relevant two arrangenents are
identical or simlar; a notifying function that notifies of the
keys all ocated by said allocation function; a selection
function that selects the window to which an operated key is

al I ocat ed \M'fgn anyn Gh o AR LKW 0Bk RS cor@hdsiAgl 1 fying function is

operated; an a restoration function that, after the selection
by sai d sel ecti or plundlitycr keyet urns the display position of said each

i ndow €0 the di spl gtRa5! The fhrt2 5y MRS 05 BeRBhy an
arrangement of said plurality of keys;

an identification part that identifies each display position of a
plurality of windows currently displayed on a screen, each window capable
of being displayed in any position within the screen;

a retaining part that compares an arrangement of the windows
obtained by comparing the display position of each window identified by
said identification part with the arrangement of keys indicated by said key
arrangement data and, if the arrangement of said windows and the
arrangement of said keys are different, retains the display position of said
each window;

a sorting part that sorts the display position of said each window
according to the arrangement of said keys;

an allocation part that compares the arrangement of windows after
the sorting by said sorting part with the arrangement of said keys, and
uniquely allocates to said each window a key for selecting the relevant
window from among said plurality of keys so that the relevant two
arrangements are identical or similar;

a notifying part that notifies of the keys allocated by said allocation
part;

a selection part that selects the window to which an operated key is
allocated when any of the keys notified by said notifying part is operated;
and

a restoration part that, after the selection by said selection part,
returns the display position of said each window to the display position of

each window retained by said retaining part.
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8. A program for causing a computer to realize:

an identification function that identifies the display position of each
of a plurality of windows currently displayed on a screen, each window
capable of being displayed in any position within the screen;

an allocation function that compares an arrangement of the
windows obtained by comparing the display position of each window
identified by said identification function with an arrangement of keys
indicated by key arrangement data stored in a memory, and uniquely
allocates to said each window a key for selecting the relevant window from
among the plurality of keys indicated by said key arrangement data,

a notifying function that notifies of the keys allocated by said
allocation function; and

a selection function that selects the window to which an operated
key.is allocated when any of the keys notified by said notifying function is

operated.

2. A program for causing a computer to realize:

an identification function that identifies the display position of each
of a plurality of windows currently displayed on a screen, each window
capable of being displayed in any position within the screen;

a retaining function that compares an arrangement of windows
obtained by comparing the display position of each window identified by
said identification function with an arrangement of keys indicated by key
arrangement data stored in a memory and, if the arrangement of said
windows and the arrangement of said keys are different, retains the display
position of said each window;

a sorting function that sorts the display position of said esach

window according to the arrangement of said keys;
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an allocation fimetion that compares the arrangement of windows
after the sorting by said sorting function with the arrangement of said keys,
and uniquely allocates to said each window a key for selecting the relevant
window from ameng a plurality of keys-indicated by said key arrangement
data so that the relevant two arrangements are identical or similar;

a notifying function that notifies of the keys allocated by said
allocation function;

a selection function that selects the window to which an operated
key is allocated when any of the keys notified by said notifying function is
operated; and

a restoration function that, after the selection by said selection
tunction, retwrns the display position of said each window to the display

position of each window retained by said retaining function.
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